
(19) United States 
US 20060073 150A1 

(12) Patent Application Publication (10) Pub. No.: US 2006/0073150 A1 
Faris et al. (43) Pub. Date: Apr. 6, 2006 

(54) NUCLEIC ACID AND CORRESPONDING 
PROTEIN ENTITLED STEAP-1 USEFUL IN 
TREATMENT AND DETECTION OF 
CANCER 

(76) Inventors: Mary Faris, Los Angeles, CA (US); 
Wangmao Ge, Culver City, CA (US); 
Arthur B. Raitano, Los Angeles, CA 
(US); Pia M. Challita-Eid, Encino, CA 
(US); Aya Jakobovits, Beverly Hills, 
CA (US) 

Correspondence Address: 
HELLEREHRMAN LLP 
275 MODLEFIELD ROAD 
MENLO PARK, CA 94025-3506 (US) 

(21) Appl. No.: 10/236,878 

(22) Filed: Sep. 6, 2002 

Related U.S. Application Data 

(60) Provisional application No. 60/317,840, filed on Sep. 
6, 2001. Provisional application No. 60/370,387, filed 
on Apr. 5, 2002. 

Publication Classification 

(51) Int. Cl. 
A 6LX 39/395 (2006.01) 

(52) U.S. Cl. .......................................................... 424/155.1 

(57) ABSTRACT 

A novel gene 08P1D4 (also designated STEAP-1) and its 
encoded protein, and variants thereof, are described wherein 
STEAP-1 exhibits tissue specific expression in normal adult 
tissue, and is aberrantly expressed in the cancers listed in 
Table I. Consequently, STEAP-1 provides a diagnostic, 
prognostic, prophylactic and/or therapeutic target for cancer. 
The STEAP-1 gene or fragment thereof, or its encoded 
protein, or variants thereof, or a fragment thereof, can be 
used to elicit a humoral or cellular immune response; 
antibodies or T cells reactive with STEAP-1 can be used in 
active or passive immunization. 

The cDNA (SEQI) NO:2) and amino acid sequence (SEQD NO:3) of STEAP-1 v.1. The 
start methionine is undcrlincd. Thc opcn reading frame cxtends from nucleic acid 66-1085 including the stop codon. 

1 cc.gagact cacggtcaagctaaggcgaagagtgggtggctgaa.gc.catact attittatag 

1. M E S R K D I T N C E E I, W K M K P R 

61 aattaaTGGAAAGCAGAAAAGACATCACAAACCAAGAAgAACTTTGGAAAATGAAGCCTA 
20 R N E E E D Y I H K G E S M . K. 

121 GGAGAAATTAGAAGAAGACGATTATTGCATAAG8ACACGGGAGAGACCAGCAGCTAA 

40 R P W I, L H L H Q T A. H. A. D. E. F D C P S 

8 AAAGACGTCCTTGCAGCACAAACAGCCACGATGAACTTGACGCCTT 

60 E L Q H. T. Q E L. F P R W H F P K E A A. 

34 CAAACASCACACACAGGAACTCTCCACAGGGCACEGCCAATAAAATAGCTG 

80 J. A. S. L. T. F. C. Y. T E L R E W T H P L A 

3 O CTATTATAgCACTCTAct AACTTTCGAGGGAAGTAACACCCTTAG 

O s H Q Y F Y K I P E. v I N K W L P 
36 CAATTCCCATCAACAATATTATAAAATTCCAACCTGGCATCAACAAAgTige 

2) M W S T A. L J Y L. P G W I A A if 

A2 CAATGGICCATCACTCTCTGGCATTGGTTTACCGCCAGGTGGATAGAGCAATTG 

40 o E H N G T K Y K K F. P. H. W. L. K W M L. 

48. TCCAACTCATAATGGAACCAAGTATAAGAAGTTCCACATTGGTGGATAAGTGGATO 

180 T R K C F G L L S F F F A W L H A T Y. S. 

5. AACAAGAAACAGOGGCTCCAGTTCTTTTTGCTGTACGCATGCAAFTATA 

18O L S Y P M R. R. S. Y. R. Y K L T, N W A Y Q Q 

6. CIGCACCCAAGAGGCGATCCTACAGAAAAGTIGCTAAACGGGCATACAAC 

200 w Q N K E D A W I E H D w w R. M. E. E. Y 
es. AGGICCAACAAAAAAAGAAgATGCCTGGATGAGCATGATGTTTGGAGAATGGAGATTT 

220 W S L G E W G A E. A. L. L. A. W T S P 

72 ATGGTCTCTGGGAATTGTGGGATTGGCAATACTGGCTCTGTTGGCTGTGACATCTATTC 

240 s W S D is L. W. R. E. F. H. Y i Q S K i G I 

78 ACGCSAGTGACCTTGACATGGAGAGAATTTCACTATATCAGAGCAAGCTAGGAA 

260 S L L L G I a I A. W. K W 3 

84 TTTCCTTACTGGGCACAATAACGCATTGATTTCCTGGAATAAGGGAAg 

280 I K Q F W W Y T P P T F M I A v F L P I 

91 ATAAAAACAATTGFATGGTATACACCTCCAACTTTTATGATAGCTGTTTCCTTCCAA 

300 W W L I F. K S I L. F. L. P. I R K K Lu K 

96 GTGCCGATAAAAAGCATAACGGCCAGTGAGGAAGAAGATACTGA 

32C R H G W E E W T K E N K. T E I C S Q L. 

2 AGATAGACAGGTTGGGAAGACGTCACCAAAAAACAAAACTGAGATAGTTCCCAGT 

340 k 

1081 TGTAGaattactgtttacacacatttttgttcaatattgatatatttitaticaccaa.catt 
14 tcaagtttgtatttgttaataaaatgattaglaaggaaaaaaaaaaaaaaaaaa 
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Figure 1: STEAP-1 SSH sequence of 436 nucleotides. (SEQ ID NO: 1) 

GTACAGCAAA AAAGAAACTG AGAAGCCCAA ACTGCTTTCT TCTTAACATC CACTTATCCA 

61 

121 

18. 

24. 

3 01 

361 

42 

ACCAATGTGG 

CACCTGGCAG 

TGACCAGGAT 

CTTCCCTCAG 

GCAAGTGCCA 

CATCAGCATG 

CTCCCGTGTC 

AAACTTCTTA TACTTGGTTC CATTATGAAG 

GTAAACCAAT GCCAAGAGAG. TGATGGAAAC 

TGGAATTTTA TAAAAATATT GTTGATGGGA 
AAGAGTGTAA AGAAAAGTCA GAGATGCTAT 

CTGTGGAAAG AGTTCCTGTG TGTGCTGAAG 

GGCTATTTGG TGCAAATGCA AAAGCACAGG 

CTTATG 

TTGGACAATT GCTGCTATCA 

CATTGGCAAG ACTTTGTTGA 

AGTTGCTAAA GGGTGAATTA 

AATAGCAGCT ATTTTAATTG 

TTCTGAAGGG CAGTCAAATT 

TCTTTTTAGC ATGCTGGTCT 
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Figure 2: 
Figure 2A. The cDNA (SEQID NO: 2) and amino acid sequence (SEQ ID NO:3) of STEAP-1 v.1. The 

start methionine is underlined. The open reading frame extends from nucleic acid 66-1085 including the stop codon. 
1 CCG agaCtca C9g toaa.gctaagg.cgalaga.gtgggtggctgaag CCatact attttatag 

M E S R K D I T N C E E L W K M K P R 

61 aattaaTGGAAAGCAGAAAAGACATCACAAACCAAGAAGAACTTTGGAAAATGAAGCCTA 
2O R N E E E D D Y I, H K D T G E T S M L K 

121 GGAGAAATTTAGAAGAAGACGATTATTTGCATAAGGACACGGGAGAGACCAGCATGCTAA 

40 R P W L L H L H Q T A H A D E F D C P S 

181 AAAGACCTGTGCTTTTGCATTTGCACCAAACAGCCCATGCTGATGAATTTGACTGCCCTT 

60 F. I O H T Q E. L. F P Q W H E, P T K T A A 

24 CAGAACTTCAGCACACACAGGAACTCTTTCCACAGTGGCACTTGCCAATTAAAATAGCTG 

8O I A S L T F L Y T L L R E W I H P L A 

301. CTATTATAGCACTCTGACTTTCTTACACTCTTCTGAGGGAAGTAATTCACCCTTTAG 

OO T S H Q Q Y F Y K I P I L V I N K V L. P 

36 CAACTTCCCATCAACAATATTTTTATAAAATTCCAAICCTGGTCATCAACAAAGTCTGC 

20 M W S T E L A W Y L. P G W A A W 

42 CAATGGTTTCCATCACTCTCTTGGCATTGGTTTACCTGCCAGGTGTGATAGCAGCAATTG 

4 O Q L H N G T K Y K K F P H W L D K W M L 

48. TCCAACTTCATAATGGAACCAAGTATAAGAAGTTTCCACATTGGTTGGATAAGTGGATGT 

180 T R K C F G L L S F F F A V L H A T Y S 

541 TAACAAGAAAGCAGTTTGGGCTTCTCAGTTTCTTTTTTGCTGTACTGCATGCAATTTATA 

18O L S Y P M R R S Y R Y K L L N W A Y Q Q 

6O1 GTCTGTCTTACCCAATGAGGCGATCCTACAGATACAAGTGCTAAACTGGGCATATCAAC 

2OO V Q O N K E D A W I E H D V W R M E I Y 

661 AGGTCCAACAAAATAAAGAAGATGCCTGGATTGAGCATGATGTTTGGAGAATGGAGATTT 

220 W S L G W G L A L. A. L. A W T S P 

721 ATGTGTCTCTGGGAATTGTGGGATTGGCAATACTGGCTCTGTGGCTGTGACATCTATTC 

240 S V S D S L T W R E F H Y I Q S K L G I 

78 CATCTGTGAGTGACTCTTTGACATGGAGAGAATTCACTATATTCAGAGCAAGCTAGGAA 

260 W S L L L G H A L F. A. W. N. K W I D 

841 TTGTTTCCCTTCTACTGGGCACAATACACGCATTGATTTTTGCCTGGAATAAGTGGATAG 

28 O I K Q F W W Y T P P T F M I A V F L P I 

901 ATATAAAACAATTTGTATGGTATACACCTCCAACTTTTATGATAGCTGTTTTCCTTCCAA 

3 O O W W L I F K S I L. F. L., P C L R K K I L. K 

96 TTGTTGTCCTGATATAAAAGCATACTATTCCTGCCAGCTTGAGGAAGAAGATACTGA 

320 R H G W E D W T K E N K T E I C S Q 

O2 AGATTAGACATGGTTGGGAAGACGTCACCAAAATTAACAAAACTGAGATATGTTCCCAGT 

340 i 

1081. TGTAGaattactgtttacacacatttittgttcaatattgatatattittatcaccala Catt 

1141 toaagtttgtatttgttaataaaatgattacaaggaaaaaaaaaaaaaaaaaa 
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Figure2B. The cDNA (SEQ ID NO: 4) and amino acid sequence (SEQ ID NO: 5) of STEAP-1 v.2. The 
start methionine is underlined. The open reading frame extends from nucleic acid 96-872 including thc stop 
codon. 

1 gggg.cccgCaccitctgggCagcagcggcago.cgagacticacggtcaag Ctaagg.cgalaga 

l M E S R K D T N 

61 g togggtggctgaagccatactattittatagaattaATGGAAAGCAGAAAAGACATCACAA 
O Q E E L W K M K P R R N L E E D D Y L. H. 

121 ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATITGC 

30 K D T G E T S M L K R P W L L H L H Q T 

8. ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 

50 A. H. A. D. E. F. D c P S E L Q H Q E. L. F P 

241 CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

7 O Q W H L P I K I A A. I I A S L T F L Y T 

301 CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 

90 L. L R E V H P L A T S H Q Q Y F Y K I 

351 CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 

10 P W I N K W I, P M W S I T L L A V 

42 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

130 Y L. P G W I A A I W Q L H N G T K Y K K 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

SO F P H W L D K W M L T R K Q F G L L S F 

541. AGTTTCCACATTGGTTGGATAAGTGGATGTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 

170 F F A V H A Y S L S Y P M R R S Y R 

60 TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 
SO Y K L L N W A Y Q Q V Q Q N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 

2O E. H. D. W. W. R. M. E. Y W S L G W G L A I 

72 TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 

230 A. L. L. A W T S P S W S D S L W R E 

8 TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

250 F H Y I Q V N N I * 

841 AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagagg taaatcttcttitt 

901 totgtt tatgatatagaatatgttgactittaccccataaaaaataa Caaatgtttitt Caa 

961 cagoaaagat.cttataCttgttcCaattaataatgttgctict Cotgttgttitt.ccctattg 

1021 ctitctaattaggacaagttgtttoctagacataaataaaaggcattaaaatattotttgtt 

1081 tttitttitttttgtttgtttgttttttgtttgtttgtttgttttitttgagatgaagttctog 

1141 CtctgttgccCatgctggagta CagtggCacgatctoggct Cactgcaacctd.cgCCtcC 

120 togggttcagg.cgattctottgccticagoctoctgagtagctgggattacaggcaccCatC 

1261 accatgtc.cagotaattitttgtatttittagtagagacagggitttitcc.catgttggcCagg 

1321 ctggtotcgatctoctogacctcaaatgatcc.gc.ccaccitcggcc toccaaagtgctggga 

1381 togacagttgttgagccaccacacticagoctgctott totaatatttgaaact togttaga.ca 

1441 atttgct acccatctaatgttgat attittaggaatcCalatatgcatcgtt tatt attt Ctt 
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150 l aaaaaaaatatt CttttacctgtCacctdaatt tag taatgCCttt tatgtta cacaact 
1561 tag Cacttitccagaaacaaaaactctotccttgaaataatagagtttittatctaccaaag 
1621 atatgctag togtotcatttcaaaggctogct tttitccagotta cattttata tact tactic 

1681 acttgaagtttctaaatattottgtaattittaaaactatoticagatt tactgaggttitat 
1741 Cttctggtgg tagattatcCataagaagagtgatgtcgccagaatcactctgggatccttg 
1801 totga Caagattcaaaggactaaatttaatticagt catgaacactgccaattaccgttta 
1861 tdgg taga Catctttggaaattitccacaagg toaga cattcqcaactatocCttctacat 
1921 gtcCacacgtatacticcaacactittattagg catctgattagtttggaaagtatgcctcc 
1981 atctgaattagt ccagtgttggcttagagttgg tacaiacattct cacagaattitcctaatt 
2041 ttgtaggttcagoctogataaccactggagttctttggtoctoattaaatagct ttct tca 
2101 Cacattgctctgcctgttacacatatgatgaacactgctttittagacitt Cattaggaatt 
2161 taggactgcatcttgacaactgagcc tatt C tactatatgtacaatacctagcc.cataat 

2221 agg tata Caatacacatttgg taaaactaattittcaaccalatgacatg tatttittcaact 
2281 agta acctagaaatgttt Cact taaaatctgagaactggittacactacaagttaccttgg 

2341 agatt catatatgaaaacgcaaacttagctatttgattg tattoactgggacittaagaat 

2401 gCdCctgaataattgtgagttcdatttgttctgg CaggctaatgaccatttCcagtaaag 
2461 togaatagaggtoagaagttcgtataaaagaggltd ttgtcagaacaccgttgagattacata 
2521 gg togaacaactatttittaa.gcaactittatttgttgtag togacaaag CatCCCaatgcaggc 

2581 togaaatgtttcatcacatctotggatCtctictattttgtogcagacattgaaaaaattgtt 
2641 catattatttccatogttatcagaatatttgattittittaaaaacataggccaagttcattc 
2701 act tcattattoatttatcaaaatcagagtgaat Cacattagtcgccttcacaactgata 

2761 aagat cactgaagtcaaattgatttittgctataatcttcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaat Cattgttgttgattctgcagtgat CCtgctataagtaagact 
2881 Cagt ccCtgattittagg tatCC to tcaaaag Cagaattalagacaaatacacaagaga Caa 

2941 agCaCaaaaaataaatat catalaggggatgaacaaaatggtggagaaagagtaga caaag 
3001 tttittgat cacctgccttcaaagaaaggctgttgaattttgttcacttagacagottggag 
3061 a CaagaaattaccCaaaagta agg taggaggataggcaaaaagagcagaaagatgttgaa 
3121 togga cattgttgagaaatgttgataggaaaacaat Catagataaaggattitccaa.gcaa.ca 
3181 gag catatocagatgagg taggatgggataaactCttattgaaccaatcttcaccaattit 
3241 totttittcttittgcagagcaagctaggaattgtttccct tctactgggcacaatacacgc 

3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatggtatacaccitcc 
3361 aacttittatgatagctgtttitcct tccaattgttgtc.ctgatatttaaaag catactatt 
3421 cctogcCatgcttgaggaagaagatactgaagattaga catggttgggalagacgtcaccala 
3481 aattaacaaaactgagatatgttcc.cagttgtagaattactgtttacacacatttttgtt 
3541 caatattgatatattttatcaccalacatttcaagtttgtatttgttaataaaatgattat 
3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2C. The cDNA (SEQ ID NO: 6) and amino acid sequence (SEQ ID NO: 7) of STEAP-1 v.3. 
The start methionine is underlined. The open reading frame extends from nucleic acid 96-944 including the stop 
codon. 

1 goggg.ccc.gcaccitctgggcagcagoggcagoCgagact Cacgg toaagctaaggcdaaga 
i M E S R K D I T N 

61 gtgggtggctgaagccatactattittatagaattaATGGAAAGCAGAAAAGACATCACAA 
10 Q E E L W K M K P R R N L E E D D Y L. H 

21 ACCAAGAAGAACTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 

30 K D T G E T S M L K R P W L L H L, H Q T 

181 ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTGCATTTGCACCAAA 

50 A H A D E F D C P S E L Q H T Q E. L. F P 

241 CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

7 O Q W H I, P I K I A A I I A S L T F L Y T 

301 CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 

90 L L R E V I H P I, A T S H Q Q Y F Y K I 
36 CTCTTCTGAGGGAAGTAATTCACCCTTTAGCAACTTCCCATCAACAATATTTTTATAAAA 
10 P I, W T N K V L., P M W S T. E. L. A. L. W. 

421 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

130 Y L. P G V I A A I V Q L H N G T K Y K. K. 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

150 F P H. W. L. D. K W M L T R K Q F G L L S F 

S41, AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTCTCAGTT 

17 O F F A W L H A Y S L S Y P M R R S Y R 

6O1 TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

190 Y K L L N W A Y Q Q W Q Q N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 

210 E. H. D. W. W. R. M. E. Y V S L G W G L A 

721 TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 

230 L. A. L. L A V T S P S V S D S L T W R E 

78 TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

2GO F H Y I Q I H K K S D V P E S L W D P 

841 AATTTCACTATATTCAGATTATCCATAAGAAGAGTGATGTGCCAGAATCACTCTGGGATC 

27 O C L T R F K G L N L, I Q S * 

901 CTTGTCTGACAAGATTCAAAGGACTAAATTTAATTCAGTCATGAacactgccaattaccg 
96 litt tatggg tagacatctttggaaattitccacaagagcaagctaggaattgtttccct tct 

1021 actgggcacaatacacgcattgatttittgcctggaataagtggatagatataaaacaatt 
1081 to tatgg tatacacct coaact tt tatgatagotgtttitcct tccaattgttgtc.ctgat 
l141 atttaaaa.gcatactatto Ctgccatgcttgaggaagaagatactgaagattaga Catgg 
1201 ttgggaagacg tcaccaaaattaacaaaactgagatatgttcccagttgtagaattactg 
1261 tttacacacatttttgttcaatattgata tattittatcaccalacatttcaagtttgtatt 
l32l tgttaataaaatgattattoaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2D. The cDNA (SEQ ID NO: 8) and amino acid sequence (SEQ ID NO: 9) of STEAP-1 v.4. The 
start methionine is underlined. The open reading frame extcnds from nucleic acid 96-872 including the stop 
codon. 
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121. 

30 

181 

50 

241 

70 
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90 

36 

10 

421 

130 

481. 

150 

541 

17 O 

601 

190 

66 

2O 

721 

230 

781 

250 

841 

901 

96.1 

1021 

1081. 

114. 

201 

261 

132 l 

138. 

ggggc.ccgcaccitctggg cagcagcggcago.cgagacticacggtoaa.gctaaggcgaaga 
M E S R K D I T N 

gtggg toggctgaagccatactattttatagaattaATGGAAAGCAGAAAAGACATCACAA 
O E E L W K M K P R R N L E E D D Y L. H 

ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 

K D T G E T S M L K R P W L L H L H Q T 

ATAAGGACACGGGAGAGACCAGCAGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 

A H A D E F D C P S E L Q H T Q E L F P 

CAGCCCATGCTGATGAATTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

Q W H L P I K I A A I A S L T F L Y T 

CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 

L. L R E V I H P L A T S H Q Q Y F Y K I 

CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 
P T L V N K W T P M W S T. L. L. A. L. V 

TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

Y L. P G V I A A I V Q L H N G T K Y K K 

TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 
F P H. W. L. D. K W M L T R K Q F G L L S L. 

AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 

F F A W L H A Y S L S Y P M R R S Y R 

TGTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

Y K L L N W A Y O Q V Q Q N K E D A W I 

GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 

E. H. D. W. W R M E I Y V S L G I W G L A I 

TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 
L., A L L A V T S P S W S D S L T W R E 

TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

F H Y I O W, N N I k 

AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagaggtaaatcttcttitt 
tgtgtt tatgatatagaatatgttgactttacCCCataaaaaataacaaatgttt ttcaa 
cagoaaagatcttatact togttccaattaataatd togctcitcctgttgttittc.cctattg 
ct totaattaggacaagtgtttcctagacataaataaaaggcattaaaatattotttgtt 
tttttittttttgtttgtttgtttitttgtttgtttgtttgttttitttgagatgaagtctcg 
Ctctgttgcc.catogctoggagtacagtggcacgatctoggctcactgcaacctg.cgc.ctcC 
tgggttcagg.cgattctottgccticagoctoctoagtagctgggattacaggcacccatc 
acCatgtcCagctaattitttgtattitt tag tagaga cagggittitt.cccatgttggCCagg 

ctggtotcgatctoctojaccitcaaatgatcc.gc.ccaccitcggcct cocaaagtgctoggga 
tgaCagttgttgagcCacca cact cag CCtgct Ctttctaatatttgaaacttgttagaca 
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1441 atttgctaccCatctaatgtgatattt taggaatccalatatgcatgg ttt attattt Ctt 
1501 aaaaaaaatatt Cttt tacctgtcacctgaatt tag taatgcctitt tatgttacacaact 

1561 tag cactitt CCagaaacaaaaact ct ct cottgaaataatagagtttittatctaccaaag 

1621 atatgctagtgtct catttcaaaggctgctttitt.ccagottacattttatatact tactic 
1681 acttgaagtttctaaatattottgtaattittaaaactatoticagatt tactgagg tttat 
1741 Cttctggtgg tagattatccataagaagagtgatgtcgc.cagaat cactctgggatccttg 
1801 totgacaagattcaaaggactaaatttaattcagtcatgaacactogccaattaccgttta 
1861 toggg taga Cat Ctttggaaattitccacalaggtoaga catt cogcaactatocct tctacat 

1921 gtcCacacgtatactCcaacactittattaggcatctgattagtttggaaagtatdcctico 
1981 atctgaattagt coagtgtggct tagagttgg tacaa cattct cacagaattitcc taatt 

2041 ttgtaggttcagcctdataacCactggagttctttgg to ct cattaaatagctitt Ctt Ca 

2101 Cacattgctctgcctgttacacatatgatgaacactgctttittagacitt cattaggaatt 
2161 taggactgcatcttgacaactgagcc tattotactatatgtacaatacctagccCataat 
2221 aggtatacaatacacatttgg taaaactaattittcaaccalatgacatg tatttittcaact 
2281 agtaacctagaaatgttt cacttaaaatctgagaactggitta Cactacaagttaccttgg 

2341 agatticatatatgaaaacgcaaacttagctatttgattg tatt Cactgggacttaagaat 
2401 gcgc.ctgaataattgtgagttcgatttgttctggCaggctaatgaccatttcCagtaaag 
2461 togaatagagg to agaagttcqtataaaagaggtgttgtcagaaCaccottgagattacata 
2521 ggtgaacaactatttittaa.gcaactittatttgttgtag togacaaagcatccCaatgcaggc 
2581 togaaatgtttcatca catctotggatctotctattttgtcgcagacattgaaaaaattgtt 
2641 catattattticcatgttatcagaatatttgattittittaaaaacataggccaagttcattc 
2701 actt cattattoatttatcaaaatcagagtgaatca cattagt cqCCtt Cacaactgata 

2761 aagat cactdaagttcaaattgatttittgctataatct tcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaatcattgttgttgattctgcagtgatcCtogctataagtaagact 
2881 cagtCcctgattittagg tatCctdtgaaaag Cagaattalaga caaataca Caagaga Caa 

2941 agcacaaaaaataaatat cataaggggatgaacaaaatggtggagaaagagtaga caaag 
3001 tttittgat caccitcCcttcaaagaaaggctgttgaattttgttcacttaga Cagcttggag 

3 O 6 acaagaaattacccaaaagtaaggtgaggaggataggcaaaaagagcagaaagatgtgaa 
3121 togacattgttgagaaatgttgataggaaaacaat Catagataaaggattitccalagcaa.ca 
3181 gag catat coagatgagg taggatgggataaactCttattgalaccaatcttcaccalatitt 
3241 totttittcttttgcagagcaa.gctaggaattgttt CCCttctactggg Cacaatacacgc 
3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatggtatacacctico 
3361 aactitt tatgatagctdtttitcct tccaattgttgtcCtgatatttaaaag catactatt 
3421 CCtgc.catgCttgaggaagaagatactgaagattaga CatggttgggalagacgtCaccala 
3481 aattaacaaaactgagatatgttcc.cagttgtagaattactgtttacacacatttittgtt 
3541 caatattgatatattittatcaccaacatttcaagtttgtatttgttaataaaatgattat 
3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2E. The cl)NA (SEQ ID NO: 10) and amino acid sequence (SEQ ID NO: 11) of STEAP-1 v.5. The 
start methionine is underlined. The open reading frame extends from nucleic acid 96-872 including the stop 
codon. 

1 g999CCC9 Cacct CtgggCag Cagcgg cago.cgagacticacdgtoaagcta aggcga aga 
1. M E S R K D T. N. 

61 g togg toggctgaagccatactattt tatagaattaATGGAAAGCAGAAAAGACATCACAA 
O Q E E L W K M K P R R N L E E D D Y L. H. 

121 ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 
30 K D T G E T S M L K R P W I, L H L H Q T 

181 ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 

SO A H A D E F D C P S E L Q H T Q E L F P 

24 CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTC 

70 Q W H I, P I K I A A I I A S L T F L Y T 

3 O CACAGTGGCACTCSCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTACA 

9 O L. L. R. E W L H P L A T S H Q O Y F Y K I 

361. CTCTTCTGAGGGAAGTAATTCACCCTTTAGCAACTTCCCATCAACAATATTTTTATAAAA 
110 P I L W I N K W L P M W S I T L L. A. L. W. 

421 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

13 O Y L. P G V I A A I W Q , H N G T K Y K K 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

SO F P H W L D K W M L T R K O. F. G L L S F 

54 AGTTTCCACATICGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 

70 F F A W L H A Y S L S Y P M R R S Y R 

601 TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

19 O Y K L L N W A Y Q Q V Q Q N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 
2O E. H. D. W. W. R. M. E. I. Y. W. S. L. G. I. W G L A 

721 TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 
230 L. A L L A V T S P S W S D S L T W R E 

781 TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

2SO F H Y I Q V N N I k 

841 AATTTCACTATATTCAGGTAAATAATATATAAaata accota agaggtaaatcttcttitt 
901 to tgtttatgatatagaatatgttgactttaccc.cataaaaaataacaaatgtttittcaa 
961 cagoaaagatcttatacttgttccaattaataatgtcgctictoctgttgttt to Cctattg 

1021 cttctaattagga caagtgtttcc taga cataaataaaaggcattaaaatattotttgtt 
1081 tttttitttt ttgtttgtttgtttitttgtttgtttgtttgtttittittgagatgaagtCtcg 
1141 Ctctgttgcc.catgctggag tacagtgg cacgatctoggct Cactgcaa.cctg.cgc.ctcC 
1201 togggttcaggcgattctottgccticagoctoctogagtagctgggattacaggCaccCatc 
1261 acCatgtc.cagctaatttittg tatttittagtagagacagggttitt CCCatgttggCCag9 
1321 Ctgg totcgatctoctgacctcaaatgatccgc.ccaccitcdgcctCccaaagtgctggga 
1381 togacagttgtgagccaccacacticag cotgctic tittctaatatttgaaacttgttaga.ca 
1441 atttgctacccatctaatgtgatattttaggaatccaatatgcatggtttattatttctt 
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1501 aaaaaaaatatt ctitttacctgtcacctdaatt tag taatgcctitt tatgttacacaact 
1561 tag cactitt CCagaaacaaaaactCtct cottdaaataatagagtttittatctaccaaag 
1621 atatgctag to tct catttcaaaggctgctttitt coagcttacattittata tact tactic 

l68l acttgaagttt Ctaaatatt Cttgtaattittaaaactatot cagatt tactgaggtttat 

1741 Cttctggtgg tagattatcCataagaagagtgatgtc.ccagaatcactctgggatcCttg 
1801 totgacaagattcaaaggactaaatttaattcagticatgaacactgccaattaccgttta 
1861 toggg taga catctttggaaattitccacaaggtoagacattcqcaactatocct tctacat 
1921 g to CacacgtatactCcaacactittattaggcatctgattagtttggaaagtatgccticc 
1981 atctgaattagt Ccagtdtggcttagagttgg tacaacattct cacagaattitcc taatt 

2041 ttgtaggttcagcCtgataaccactggagttctittggtocticattaaatagctttcttca 
2101 cacattgctctg.cctdttacacatatgatgaacactgctttittagactitcattaggaatt 
2161 taggactgcatcttgacaactgagcc tattotactatatgtacaatacctagcc cataat 
2221 aggtatacaatacacatttgg taaaactaattittcaaccaatgacatg tatttittcaact 
2281 agtaacctagaaatgttt cacttaaaatctgagalactggitta Cactacaagttaccttgg 
2341 agatt catatatogaaaacgcaaact tagctatttgattg tatt cactgggacittaagaat 

240l gCdcctdaataattgtgagttcgatttgttctggcaggctaatgaccatttccagtaaag 
24 61 tgaatagaggtoagaagtcgtataaaagaggtgttgtcagaacaccgttgagattacata 

2521 gotgaacaactatttittaa.gcaactittatttgttgtag togacaaag Cat CCCaatgcaggC 

2581 tdaaatgttt catca Catct Ctggatctotctattttgtc.caga cattgaaaaaattgtt 

2641 catattatttcCatgttatcagaatatttgattittittaaaaa cataggccaagttcattc 
2701 acttcattattoatttatcaaaatcagagtgaatcacattag togcct tcacaactgata 

2761 aagatcactgaagtcaaattgatttittgctataatcttcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaatcattgttgttgattctgcagtgat CCtgctataagtalagact 
2881 cagtc.cctgattittagg tat cotgttgaaaag.ca.gaattaaga Caaatacacaagagacaa 

2941 agcacaaaaaataaatat Cataaggggatgaacaaaatggtggagaaagagtaga Caaag 
3001 tttittgat Cacctgccttcaaagaaaggctgttgaattttgttcacttaga cagcttggag 

306l acaagaaattaccCaaaagtalaggtgaggaggataggcaaaaagagcagaaagatgtgaa 
3121 togacattgttgagaaatgttgataggaaaacaat Catagataaaggattt CCaagcaa.ca 

3181 gag catatcCagatgagg taggatgggataaact cittattgalaccaatcttcaccalatitt 

3241 totttittcttittgcagagcaa.gctaggaattgtttcCCttctactdggcacaatacacgc 
33 OL attgatttittgcctggaataagtggatagatataaaacaatttgtatggtatacacctcc 

3361 aacttittatgatagctgtttitcct tccaattgttgtc.ctdatatttaaaag Catactatt 
3421 CCtgcCatgcttgaggaagaagatactgaagattaga Catggttgggalagacqtcaccala 

3481 aattaacaaaactgagatatgttcc.cagttgtagaattactgtttacacacatttittgtt 
3541 caatattgatatattittatcaccalacatttcaagtttgtatttgttaataaaatgattat 
3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2F. The cDNA (SEQ ID. NO. : 12) and amino acid sequence (SEQ ID NO: 13) of STEAP-1 v.6. 
The start methionine is undcrlincd. The open reading frame extends from nucleic acid 96-872 including the stop 
codon. 

1 g999 CCC9 Caccitctggg.ca9.ca.gcggcagcc.gagact cacqgtcaagctaaggcgalaga 
M E S R K D T. N. 

61 gtgggtggctgaagccatactattttatagaattaATGGAAAGCAGAAAAGACATCACAA 
10 Q E E L W K M K P R R N L E E D D Y L. H 

121 ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 
30 K D T G E T S M L K R P W L L H L H Q T 

181 ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 
50 A H A D E F D C P S E L Q H T Q E L. F P 

24 CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 
7 O Q W H L P I K I A A T I A S L T F. L. Y. T 

30 CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 

9 O L. L. R. E. V. I H P L A T S H Q Q Y F Y K I 

36 CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 
110 P E W I N K W L P M W S T T L L. A. L. V. 

421 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTGGCATTGG 

130 Y L. P G W I A A L V Q L H N G T K Y K K 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 
15 O F P H. W. L. D. K W M L T R K Q F G L L S F 

541 AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 
70 F F A W L H A Y S L S Y P M R. R. S. Y R 

601 TCTTTTTTGCTGTACTGCATGCAATTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

1.90 Y K L L N W A Y O O V Q Q N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 
210 E" H D. W. W. R. M. E. I. Y V S L G W G L A 

721 TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 
230 L. A. L. L. A W T S T P S W S D S L T W R E 

78 TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

250 F. H. Y I Q V N N I k 

841 AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagaggtaaatct tcttitt 
901 totgtttatoatatagaatatgttgactttaccccataaaaaataacaaatgttt ttcaa 
961 cagcaaagatcttatacttgttcCaattaataatgtgct citcc togttgtttitcc.ctattg 

1021 ct tctaattaggacaagttgtttcctagacataaataaaaggcattaaaatattotttgtt 
1081 tttitttgttttgtttgtttgtttitttgtttgtttgtttgttt ttttgagatgaagttcticg 
l14l ctctgttgc.ccatgctggagtacagtggcacgatctoggctoactgcaacctg.cgccticc 
120l tgggttcaggCdattcticttgccticagoctoctgagtagctgggattacaggcacccatc 
1261 accatogtocagotaattitttgtatttittag tagaga cagggittttccoatgttggc.cagg 
1321 Ctgg totCatctoctgacctcaaatgatcc.gc.ccacct cqgcc toccaaagtgctdgga 
1381 teacagttgtgagcCacca cacticagoctdctotttctaatatttgaaacttgttagaca 
l441 atttgctacccatctaatgtgatattttaggaatccaatatgcatggitt tattatttctt 
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1501 aaaaaaaatattottt tacctgtcacctgaatttagtaatgccttt tatgttacaca act 
15 61 tag cactitt CCagaaacaaaaact Ct Ctcc ttgaaataatagagtttitt at CtaCCalaag 

1621 atatgctag tdtctcatttcaaaggctgctttitt.ccagcttacattttatatact tactC 
1681 acttgaagttt Ctaaatatt Cttgtaattittaaaactat citcagatt tact gaggttitat 

1741 Cttctggtgg tagattatcCataagaagagtgatgttgccagaat cactic togggat CCttg 
l801 totgacaagattcaaaggactaaatttaatticagtcatgaacactgccaattaccgttta 
1861 tagg taga CatctttggaaattitcCacaagg toaga cattc.gcaactat coctitctacat 
1921 g toca Cacgtatact coaacactittattaggcatctgattagtttggaaagtatgcct CC 
1981 atctgaattagt coagtgtggcttagagttgg tacaacattcticacagaattitcctaatt 

2041 ttgtaggttcagoctogataaccactggagttctttggtoctoattaaatagctttcttca 
2101 cacattgctctgcc togttacacatatgatgaacactgcttitt tag actt cattaggaatt 

2161 taggactgcatcttgacaactgagcc tattotactatatgtacaatacctagoccataat 
2221 agg tatacaatacacatttgg taaaactaattittcaaccalatgacatgitatttittcaact 

2281 agtaacctagaaatgttt Cact taaaatctgagaactggittacactacaagttaccttgg 
23 41. agattcatatatgaaaacgcaaacttagctatttgattg tattoactgggacttaagaat 

2401 gCdCCtogaataattgttgagttcgatttgttctggCaggctaatgaccattt CCagtaaag 
24 61 tgaatagaggtoagaagtcgtataaaagaggtgttgtcagaacaccgttgagattacata 

2521 ggtgaacaactatttittaa.gcaactittatttgttgtag togacaaag catcCcaatgcaggc 
2581 togaaatgtttcatcacatct ctoggatctotctattttgttgcagacattgaaaaaattgtt 
2641 catattatttcCatgttatcagaatatttgatttitttaaaaacataggccaagttcattc 
2701 actt cattatt catttatcaaaatcagagtgaat CaCattagt CqCCtt Cacaactdata 

2761 aagatcactgaagtcaaattgatttittgctataatcttcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaatcattgtgttgattctgcagtgatcCtogctataagtaagact 
2881 cagticcictgattittagg tat cotgttgaaaag.ca.gaattalaga Caaatacacaa.gagacaa 

2941 agcacaaaaaataaatat CatalaggggatgaacaaaatggtggagaaagagtagaCaaag 
3001 tttittgat cacctgccttcaaagaaaggctgttgaattttgttcacttagacagottggag 
3061 a Caagaaatta CCCaaaagtaagg tdaggaggatagg Caaaaagagcagaaagatgttgaa 

3121 toggacattgttgagaaatgttgataggaaaacaatcatagataaaggattitccaa.gcaa.ca 
3181 gagcatatccagatgagg taggatgggataaactct tattgaacCaatcttcaccaatitt 
3241 totttittcttittgcagagcaa.gctaggaattgtttcCCttctactgggcacaatacacgc 
3301 attgatttittgcctoggaataagtggatagatataaaacaatttgtatggtatacaccitcC 
3361 aacttittatgatagotgtttitcct tccaattgttgtc.ctgatatttaaaag catactatt 
3421 cctgcCatgcttgaggaagaagatactgaagattaga catggttgggalagacgtcaccala 
3481 aattaacaaaactgagatatgttcc.cagttgtagaattactgtttacacacatttttgtt 
3541 caatattgatatattittatcaccaacatttcaagtttgtatttgttaataaaatgattat 
360 l toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure20. The cDNA (SEQ ID NO: 14) and amino acid sequence (SEQ ID NO: 15) of STEAP-1 v.7. 
The start methionine is underlined. The open reading frame extends from nucleic acid 96-872 including the Stop 
codon 
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4 41 

gggg CCC9 Cacct Ctggg CagcagcggCagCC gaga Citca C99tcaag Ctalag9C9aaga 

M E S R K D T N 

gtgggtggctgaagccatactattittatagaattaATGGAAAGCAGAAAAGACATCACAA 

Q E E L W K M K P R R N L E E D D Y L. H 

ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 

K D T G E T S M . K R P W L L H L H Q T 

ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 

A H A D E F D C P S E L Q H T Q E L F P 

CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

Q W H L P T K I A A I I A S L T F L Y T 

CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 

L. L R E W I H P L A T S H O Q Y F Y K I 

CCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 

L V N K W L P M W S T L L A W 

TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

Y I, P G v I A A. I v Q L H N G T K Y K. K. 
TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

F P H W L D K W M L T R K C F G L L S F 

AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 

F F A W L H A Y S L S Y M. R. R. S. Y. R. 

TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

Y K L E N W A Y O Q W Q O N K E D A W I 

GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAAAAAGAAGATGCCTGGA 

E. H. D. W W R M E Y V S L G W G L A 

TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 

L. A. L. L A V T S P S W S D S L T W R E 

TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

F H Y I Q V N N I * 
AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagaggtaaatcttcttitt 

totgtttatgatatagaatatgttgactittacCC cataaaaaataacaaatgtttttcaa 

cagoaaagatcttatact togttccaattaataatgtgctcitcctgttgtttitcCctattg 
cittctaattacggacaagttgttt cotaga cataaataaaaggcattaaaatattotttgtt 

tttitt tttitttgtttgtttgtttitttgtttgtttgtttgtttittittgagatgaagttct cq 

citctgttgcccatoctoggagtacag toggcacg at citcggct cactgcaacctg.cgc.ct CC 
tgggttcaggcgattctottgccticagoctoctogagtagctgggattacaggCaccCatC 
accatgtc.ca.gctaattitttgtatttittagtagagacagggittitt CocatgttggcCagg 

ctgg to tcgatcticctdaccitcaaatcatc.cgc.ccaccitcqgcctCccaaagtgctggga 
tgacagttgtgagccaccacactcagoctogct ctittctaatatttgaaacttgttaga.ca 
atttgccacccatctaatgtgatattttaggaatccaatatocatggtttattattt Ctt 
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1501 aaaaaaaatattottt tacctgtcacctgaatttagtaatgcCttt tatgttaca Caact 
1561 tag cactitt CCagaaacaaaaact Ctct cottgaaataatagagtttittatctacCaaag 

1621 atatgctag togtotcatttcaaaggctgct ttt tocagottacattttata tact tactic 
1681 acttgaagtttctaaatattottgtaattittaaaactatoticagatt tactdaggttitat 
l741 Cttctgg togg tagattatcCataagaagagtgatgtgccagaat cactctgggatcCttg 

1801 totgacaagattcaaaggactaaatttaattcagtoatgaacactgccaattaccottta 
1861 toggg taga Catctttggaaattitccacaaggtoaga cattcgcaactatocctitctacat 

1921 gtCCaCacgtatact coaacactittattaggcatctgattagtttggaaagtatgcctCc 

1981 atctgaattagt CCagtgtggCttagagttgg tacaa Catt Ct cacagaattt CCtaatt 
2041 ttg taggttcagoctgatalaccactoggagttctittgg to ct cattaaatagctitt Cttca 

2101 cacattgctctgcctgttacacatatgatgaacactgctttittagacitt cattaggaatt 
2161 taggactgcatcttgacaactogagcctatt ctactatatgtacaatacctagoccataat 

2221 aggtatacaatacacatttgg taaaactaattitt Calaccaatgacatgitatttittcaact 
2281 agta acctagaaatgttt cact taaaatctgagaactggittaCacta Caagttaccttgg 
2341 agattcatatatgaaaacgcaaact tagctatttgattg tattoactoggacittaagaat 
24 O1 gcgc.ctgaataattgtcagttcgatttgttctgg caggctaatgaccatttccagtaaag 

2461 togaatagagg toaga agtCd tataaaagaggtgttgtcaga acaccdttgagattacata 

2521 ggtgaacaactatttittaa.gcaactittatttgtgtag togacaaag catccCaatgcaggc 
2581 togaaatgttt catcacatctotggatctotctattttgttgcagacattgaaaaaattgtt 
2641 catattattt CCatgttatcagaatatttgatttitttaaaaaCataggccaagttcattc 
2701 actitcattatt catttatcaaaatcagag togaat Cacattagt cqcct tca caactgata 

2761 aagatcactgaagttcaaattgatttttgctataatcttcaatctacctatatttaattga 

2821 gaatctaaaatgtacaaatcattgttgttgattctgcagtgatcctgctataagtaagact 
2881 cagt coctgattittagg tat cotgttgaaaag.ca.gaattalagacaaatacacalagaga Caa 

294l agcacaaaaaataaatat catalaggggatgaacaaaatggtggagaaagagtaga Caaag 
3001 tttittgatcacctgcct tcaaagaaaggctdtgaattttgttcacttagacagcttggag 

3.061 acaagaaattaccCaaaagtaaggtgaggaggataggCaaaaagagCagaaagatgttgaa 
3121 toggacattgttgagaaatgttgataggaaaacaatcatagataaaggattitccalagcaa.ca 
3181 gagcatatocagatgagg taggatgggataaacticttattgaaccaatct tcaccaatitt 
3241 to tttittcttittgcagagcaagctaggaattgtttc.ccttctactggg cacaatacacgc 
3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatgg tatacaccitcc 
3361 aacttittatgatagotgtttitcct tccaattgttgtc.ctgatatttaaaag catactatt 
3421 cctogccatoctitgaggaagaagatactgaagattaga catggttgggalagacgtcaccala 

3481 aattaacaaaactgagatatgttcc.cagttgtagaattactgtttacacacatttttgtt 
3541 caatattgatatattttatcaccaa.catttcaagtttgtatttgttaataaaatgattat 
3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure2H. The cDNA (SEQED NO: 16) and amino acid sequence (SEQ ID NO: 17) of STEAP-1 v.8. 
The start methionine is underlined. The open reading framc extends from nucleic acid 96-872 including thc stop 
codon. 

l gggg CCC9Caccitctggg cagcagcqg Cagcc.gagacticacggtoa agcta aggcgalaga 
l M E S R K D T N 

6l gtgggtggctgaagccatactattittatagaattaATGGAAAGCAGAAAAGACATCACAA 
O Q E E L W K M K P R R N L E E D D Y L. H 

21 ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 
30 K D T G E T S M L K R P W L L H L H Q T 

181 ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 

50 A H A D E F D C P S E L Q H T Q E. L. F P 

241 CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

| O Q W H L P T K T A A E I A S L T F L Y T 

30 CACAGTGGCACTTGCCAATTAAAATAGCTGCTATATAGCATCTCTGACTTTTCTTTACA 

90 L. L R E W T H P L A 'I' S H Q Q Y F Y K I 

361 CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 
Ill O P I L W T N K W L P M W S I T , L. A. L. V. 

42 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

130 Y L. P G W T A A L V Q L H N G T K Y K K 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

150 F P H W L I) K W M L T R K O. F. G L L S F 

54 AGTTTCCACATTGGTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 
170 F F A W L H A Y S L S Y P M R. R. S. Y R 

60. TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

90 Y K L I, N W A Y Q Q V Q O N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 
210 E. H. D. W. W. R. M. E. I. Y. W S L G T W G L A I 

72 TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 

230 L. A. L. L A V T S P S W S D S L T W R E 

781 TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

250 F. H. Y I Q V N N I * 

841 AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagagg taaatctitcttitt 
901 togtgtttatgatatagaatatgttgactittaccocataaaaaataacaaatgtttttcaa 
961 cagcaaagatcttatacttgttccaattaataatgtgctctoctgttgtttitc.cctattg 
1021 Cttctaattaggacaagtgttt cotaga cataaataaaaggcattaaaatattotttgtt 

1081 tttttittttttgtttgtttgttttttgtttgtttgtttgtttttttgagatgaagtictog 
1141 citctgttgcc catgctggagtacagtggCacqatctoggct cactog Caac Ctg.cgcct CC 

1201 togggttcagg.cgattcticttgccticagoctoctgagtagctgggattacaggcaccCatc 
1261 accatgtc.ca.gctaattitttgtatttt tagtagaga cagggittt toccatgttggcCagg 
1321 Ctggtcticgatctoctgacctcaaatgat CC9Cccaccitcggccticccaaagtgctggga 
1381 togacagttgtgagccaccacacticagoctgctctttctaatatttgaaacttgttaga.ca 
1441 atttgctaccCatctaatgtgatattttaggaatccaatatgcatcggitt tattatttctt 
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150l. aaaaaaaatatt Cttitta CC to tcacctgaatt tag taatgcc titt tatgttaca Caact 
1561 tag cacttitccagaaacaaaaactictotcCttgaaataatagagttt ttatctaccaaag 
l621 titatgctag tdtct catttcaaaggctogct tttitccagcttacattt tatatact tactC 
1681 acttgaagttctotaaatattottgtaattittaaaactatotcagatt tactgaggtttat 
1741 Cttctggtgg tagattatccataagaagag togatotogccagaatcactictoggatcCttg 
1801 totgacaagattcaaaggactaaatttaatticagt catgaacactoccaattaccgttta 
l861 toggg taga Catctittggaaattitccacaagg toaga cattcgcaactatocCttctacat 
le2l gttccacacgtatact coaacactittattaggcatctgattagtttggaaagtatgcctcc 
1981 atctgaattagt ccagtgtggcttagagttgg tacaacattct cacagaattitcctaatt 
2041 tto taggttcagcc tigatalaccactggagttctittggtoctoattaaatagctittcttca 
2101 cacattgctotgCCtgttacacatatgatgaaCactgctttittagacitt Cattaggaatt 
2161 taggactgcatcttgacaactdagcc tattotactatatgtacaatacctagoccataat 
2221 agg tata caataca Catttgg taaaactaattittcaaccalatga Catg tatttittcaact 

2281 agtaacctagaaatgtttcact taaaatctgagaactggttacactacaagttaccttgg 
2341 agatt Catatatgaaaacgcaaacttagctatttgattgtatt Cactggg acttaagaat 
2401 gCdCCtgaataattgtgagttcgatttgttctggCaggctaatgac cattt CCag taaag 
2461 tdaatagagg to agaagttcgtataaaagaggtgttgtcagalacaccgttgagattacata 
2521 gotogaacaactatttittaa.gcaactittatttgttgtag togacaaag catcCCaatgcaggc 
2581 togaaatgttt catca catctotggatctotctattttgtgcagaCattgaaaaaattgtt 
2641 catattattt coatgttatcagaatatttgattittittaaaaacataggccaagttcattc 
2701 actt Cattattoatttatcaaaatcagagtgaatca Cattagt cgCCttcacaactgata 
2761 aagat cactgaagttcaaattgatttittgctataatcttcaat Ctacctatatttaattga 

2821 gaatctaaaatgtacaaatcattgttgttgattctgcagtgatcc togctataagtaagact 
288l cag to CCtgattittagg tatCctgtcaaaagCagaattaaga caaatacacaagagacaa 

2941 agcacaaaaaataaatatoataaggggatgaacaaaatggtggagaaagagtagacaaag 
3001 tttittgat cacctgccttcaaagaaaggctgtgaattttgttcacttagacagcttggag 
3061 acaagaaattacccaaaagtaaggtgaggaggataggcaaaaagag cagaaagatgttgaa 
3121 toggacattgttgagaaatgttgataggaaaacaat catagataaaggattitcCaagcaa.ca 
3181 gag catatccagatgagg taggatgggataaactct tattgalaccaatcttcaccaatitt 
3241 totttttcttittgcagagcaagctaggaattgttt CCCttctactgggcacaatacacqc 
3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatggtatacaccitcc 
3361 aacttittatgatagotgtttitcct tccaattgttgtc.ctgatatttaaaag catactatt 
3.421 CCtgcCatgcttgaggaagaagatactgaagattaga catggttgggaagacgt.caccala 
3481 aattaacaaaactgagatatgttcCCagttgtagaattactgtttacacacatttttgtt 
3541 caatattgatatatttitaticaccalacatttcaagtttgtatttgttaataaaatgattat 
360 l toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2. The cDNA (SEQ ID NO: 18) and amino acid sequence (SEQID NO: 19) of STEAP-1 v.9. 
The start methionine is underlined. The open reading frame extends from nucleic acid 96-872 including the stop 
codon. 
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261 

1321 
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441 

ggggc.ccgcaccitctgggcagoagcggcagcc.gagact cacgg toaagctaaggcgaaga 
M E S R K D I T N 

gtoggtggctgaag CCatactattittatagaattaATGGAAAGCAGAAAAGACATCACAA 
Q E E L W K M K P R R N L E E D D Y L. H 

ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 
K D T C E T S M L K R P W L L H L H Q T 

ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 
A H A D E F D C P S E L Q H. T. Q E. L. F P 

CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 
Q W H L P I K I A A T T A S L T F L Y T 

CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 
L. L. R. E. V. I H P L A T S H Q Q Y F Y K I 

CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 
P I L V I N K V L. P M W S I T L. L. A. L. W. 

TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 
Y L. P G W T A A I V Q L H N G T K Y K K 

TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 
F P H W L D K W M L T R K Q F. G L L S F 

AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 
F. F. A. W. L. H. A Y S L S Y P M R. R. S. Y R 

TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 
Y - K L. L N W A Y Q Q V Q Q N K E D A W I 

GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 
E. H. D. W. W. R. M. E J Y V S L G T W G I. A I 

TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 
L. A. L. L A V T S I P S V S D S L T W R E 

TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 
F H Y I Q V N N I k 

AATTTCACTATATTCAGGTAAATAATATATAAaataaccctaagagg taaatcttcttitt 
td togtt tatgatatagaatatgttgactittaccccataaaaaataacaaatgtttt toaa. 
cagoaaagatcttatact to ttccaattaataatgtgct citcc togttgttt tocc tattg 
Cttctaattaggacaagttgtttcctaga cataaataaaagg cattaaaatattotttgtt 
tttittttittt totttgtttgttt tttgtttgtttgtttgtttittt to agatgaag totcg 
Ctctgttgccoatgctggag tacagtggcacgatctoggct Cactgcaacctg.cgcct CC 
tgggttcaggcgattcticttgcct cagoctoctogagtagctgggattacaggcaccCatc 
accato tccagctaattitttgtatttt tag tagagacagggittt toccatogttcgcCagg 
Ctgg totcgatctoctgacctcaaatgatcc.gc.ccacct cqgcctic ccaaagtgctggga 
tgacagttgtgagccaccacactcagcctgctctitt Ctaatatttgaaact tottaga.ca 
atttgctacccatctaatgtgatattt taggaatccaatatgcatggitt tattatttctt 
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1501 aaaaaaaatatt Cttt tacctgtcacctgaatttagtaatgccttittatgttacacaact 
1561 tag cactitt CC agaaacaaaaactCtctcCttgaaataatagagtttittatctaccaaag 
l621 atatt Ctag to tctoatttcaaaggctgcttitt to cagottacattttata tact tactc 

1681 acttgaagtttctaaatattottgtaattittaaaactatoticagatttactgaggttitat 
1741 Cttctggtgg tagattatcCataagaagagtgatgtgccagaatcactctgggatcct to 
1801 totgaCaagattcaaaggactaaatttaatticagt catgaacactgccaattaccgttta 
1861 togg taga CatctittggaaattitCcacaagg toaga CattogCaactatocct tctacat 
1921 gtocacacqtatact coaacactittattaggcatctgattag tittggaaagtatgccticc 
1981 at Ctgaattagt CCagtd togg Cttagagttgg tacaa Cattct cacagaattitcc taatt 

2041 ttgtaggttcagoctdatalaccactggagttctittggtocticattaaatagctttcttca 
2101 CacattgCtctgcCtgtta CacatatgatgaaCactgctttittagact tcattaggaatt 

2161 taggactgcatct togacaactgagcctattotactatatgtacaatacctag cccataat 
2221 aggtata caatacacatttgg taaaactaattitt Caac caatga Catg tatttitt Caact 

2281 agtaacctagaaatgttt Cacttaaaatctgagaactggitta cactacaagttacct togg 

2341 agattcatatatgaaaacgcaaacttagctatttgattg tatt Cactggga Cittaagaat 
240l gCdcctdaataattgtgagttcgatttgttctggCaggctaatgaccatttcCagtaaag 
2461 togaatagagg to agaagtCd tataaaagaggtgttgtcagalaca CC9ttgagattacata 

2521 ggtgaacaactatttittaa.gcaactittatttgttgtag tdacaaag catccCaatgcaggC 
2581 togaaatgttt catca catctotggat.ct citctattttgttgcaga cattgaaaaaattgtt 

2641 catattatttccatotitat Cagaatatttgatttitt taaaaa.ca taggccaagttcattc 
2701 actt cattattoatttatcaaaatcagagtgaatca Cattagt cgc.ct tca caactgata 

2761 aagatcactgaagtcaaattgatttittgctataatcttcaatctacctatatttaattda 
2821 gaatctaaaatgtacaaatcattgttgttgattctgcagtgatcCtgctataagtaagact 
2881 cagtc.cctgattittagg tatcc togtgaaaag.cagaattaaga caaatacacalagaga caa 

2941 agcacaaaaaataaatatoataaggggatgaacaaaatggtggagaaagagtagacaaag 
3001 tttttgat cacctgcct tcaaagaaaggctgttgaattttgttcacttaga Cagcttggag 

3061 acaagaaattacccaaaagtaaggtgaggaggataggcaaaaagag cagaaagatgtgaa 
3121 togga cattgttgagaaatgtgataggaaaacaat CatagataaaggatttCCaagcaa.ca 
3181 gag catat coagatgagg taggatgggataaactCttattgaaccalat Ctt Caccalattt 

3241 totttt tottttgcagagcaa.gctaggaattgttt CCCttctactgggCacaatacacgc 

3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatggtatacaccitcC 
3361 aactitt tatgatagotgtttitcct tccaattgttgtc.ctgatatttaaaag catactatt 
3421 cctogccatoctitgaggaagaagatactgaagattaga catggttgggalagacgtcaccala 
3481 aattaacaaaactogagatatgttcCcagttgtagaattactgtttacacacatttttgtt 
3541 caatattgatatatttitat caccalacatttcaagtttgtatttgttaataaaatgattat 

3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2J. The cDNA (SEQ ID NO: 20) and amino acid sequence (SEQ ID NO.: 21) of STEAP-1 v.10. 
The start methionine is underlined. The open reading frame extends from nucleic acid 96-872 including the stop 
codon. 

1 go gg CCC.gcacct Ctggg Cag Cag C9gcagcc.gaga Ct. Cacgg toaa.gctalagg.cgaaga 
M E S R K D T N 

61 gtgggtggctgaagcCatactattttatagaattaATGGAAAGCAGAAAAGACATCACAA 
10 Q E E L W K M K P R R N L E E D D Y L. H. 

121 ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 

30 K D T G E T S M L K R P W L L H L H Q T 

81 ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 

50 A H A D E F D C P S E L Q H T Q E L F P 

24 CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

7 O O W H L P K I A A I A S I, T F L Y T 

301 CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 

90 L. L R E V I H P L A T S H Q Q Y F Y K I 

361. CTCTTCTGAGGGAAGTAATTCACCCCTTACCAACTTCCCATCAACAATATTTTTATAAAA 

110 P L W I N K W L P M W S T. L. L. A. L. W 

42 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

130 Y L. P G W T A A I V Q L H N G T K Y K. K. 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

150 F P H W L D K W M L T R K Q F G L L S F 

541. AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 
70 F F A V , H A Y S L S Y P M R R S Y R 

601 TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

90 Y K L L N W A Y O Q W Q Q N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 

20 E H W. W. R. M. E. Y V S L G W G L A I 

72 TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 

230 L. A. L. L A V T S I P S W S D S L T W R E 

781 TACTGGCTCTGTTGGCTGTGACAICTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

250 F H Y I Q V N N I k 

841 AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagagg taaatct tcttitt 
901 totgtttatgatatagaatatgttgactittaccc.cataaaaaataacaaatgtttittcaa 
961 Cagcaaagatcttatacttgttcoaattaataatgtgct citcc togttgtttitcc.ctattg 

102l cittctaattaggacaagtgtttcctaga cataaataaaaggcattaaaatattotttgtt 

l081 ttttitttittttgtttgtttgtttitttgtttgtttgtttgtttttittgagatgaagtctcg 
1141 ctotgttgccCatgctggagtacagtggcacgatctoggct cactogcaacctogcgc.cticc 
1201 toggttcaggcgattct ct togccticago Ctcctgagtagctgggattacaggcacccatc 
1261 accatgtc.ca.gctaattitttgtatttt tag tagaga Cagggittitt.cccatgttggcCagg 
1321 ctggtct cqatct CCtgacCtcaaatgatcc.gc.ccacct cqgcct cocaaagtgctdgga 
1381 togacagttgtgagccaccacacticagoctgctctttctaatatttgaaacttgttaga.ca 
1441 atttgctaccoatctaatgtgatattt taggaatccaatatgcatggtttattatttctt 



Patent Application Publication Apr. 6, 2006 Sheet 19 of 68 US 2006/0073150 A1 

1501 aaaaaaaatatt Cttt tacctgtcacctgaatt tag taatgcc ttt tatgtta cacaact 

l661 tag cactitt CCagaaacaaaaactCtctcCttgaaataatagagtttittatctaccaaag 
1621 atatgctagtgtctcatttcaaaggctgct tttitccagottacattttatatact tactic 
1681 acttgaagtttctaaatatt Cttgtaattittaaaaatatct cagatt tactgaggttitat 

1741 cttctggtgg tagattatccataagaagag tdatgtcgc.ca.gaatcactctgggatccttg 
1801 totgacaagattcaaaggaCtaaatttaattcagt catgaacactgccaattaccqttta 
1861 toggg taga catctittggaaattitccacaaggtoaga cattcgcaactatocct tctacat 
1921 g tocacacgtatact coaacactittattaggcatctgattagtttggaaagtatgccticc 
l981 atctgaattagt ccagtgttggCttagagttgg tacaa Catt Ct cacagaattitcctaatt 

2041 ttgtaggttcagcctgataaccactdgagttctittggtocticattaaatagctttct tca 
2101 Cacattgctctgcctgttacacatatgatgaacactgctttittagact tcattaggaatt 
2161 tagg actgcatcttgacaactdagcc tatt Ctactatatgtacaatacctagoccataat 

2221 aggtatacaatacacatttgg taaaactaattitt Calaccalatgacatg tatttittcaact 
2281 agtaacctagaaatgtttcacttaaaatctgagaactggttacactacaagttaccttgg 
2341 agatt catatatgaaaacgcaaacttagctatttgattg tatt cactdggacittaagaat 
2401 gcqCCtgaataattgtcgagttcgatttgttctggCaggctaatgaccattt Coagtaaag 
24.6l tdaatagaggtoaga agt Cdtataaaagaggtgttgtcagaacaccgttgagattacata 

2521 ggtgaacaactatttittaa.gcaactittatttgtogtag togacaaagcatc.ccaatgcaggc 
2581 togaaatgttt catcacatctotggatctotctattttgtgcagacattgaaaaaattgtt 
2641 catattatttccatgttatcagaatatttgattittttaaaaacataggccaagttcattc 
270 l actt Cattatt catttatcaaaatcagagtgaatca cattagt coccitt cacaactgata 

2761 aagat cactgaagtcaaattgatttittgctataatcttcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaatcattgttgttgattctgcagtgat CCtgctatalagtaag act 
2881 CagtcCCtgattittagg tatCctgttgaaaag.cagaattaagacaaatacacaagaga caa 
2941 agcacaaaaaataaatatcataaggggatgaacaaaatggtggagaaagagtag acaaag 

3001 tttittgatcacctogcct tcaaagaaaggctgttgaattttgttcacttagacagottggag 
3061 acaagaaattacccaaaagtalaggtgaggaggataggcaaaaagagcagaaagatgttgaa 
3121 toggacattgttgagaaatgttgataggaaaacaatcatagataaaggattitcCaagcaa.ca 
3181 gag catat coagatgagg taggatgggataaactCttattgaaCCaat Ctt Caccalatitt 

3241 tgtttittcttittgcagagcaagctaggaattgtttcccttctactgggcacaatacacgc 
3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatoggtatacaccitcc 
3361 aacttittatgatagctgtttitcct tccaattgttgtcc tdatatttaaaagcatactatt 
3421 CCtgcCatgCttgaggaagaagatactgaagattaga CatggttgggalagacgtCaCCaa 
3481 aattaacaaaactgagatatgttcc.cagttgtagaattactgtttacacacatttttgtt 
3541 caatattgatatattttatcaccaacatttcaagtttgtatttgttaataaaatgattat 
3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2K. The cDNA (SEQ ID NO: 22) and amino acid sequence (SEQ ID NO: 23) of STEAP-1 v.11. 
The start methionine is underlined. The open reading frame extends from nucleic acid 96-872 including the stop 
codon. 
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gggg.ccc.gcacCtctgggCagcagcqgCagCC gaga Citca Cgg toaa.gctaaggcgaaga 
M E S R K D I T N 

gtogg toggctgaagccatactattt tatagaattaATGGAAAGCAGAAAAGACATCACAA 
Q E E L W K M K P R R N L E E D D Y L. H. 

ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 
K. D T G E T S M L K R P W L L H L H Q T 

ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 
A H A D E F D C P S E L Q H T Q E L F P 

CAGCCCATGCTGATGAATT"TGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 
O W H L P I K I A A I I A S L T F L Y T 

CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCAICTCTGACTTTTCTTTACA 
L. L R E V I H P L A T S H Q Q Y F Y K I 

CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 
P I L V N K W P M W S L E L T, A. L. V. 

TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 
Y L. P G W I A A I V Q L, H N G T K Y K K 

TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 
F P H W I, D K W M L T R K Q F G L L S F 

AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 
F F A W L H A Y S L S Y P M R R S Y R 

TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 
Y K L L N W A Y O Q V Q Q N K E D A W I 

GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 
E. H. D. W. W. R. M. E. Y V S L G I W G L A 

TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 
L. A A W T S I P S W S D S L T W R E 

TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 
F H Y I O V N N I k 

AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagagg taaatcttct ttt 
tgttgtttatogatatagaatatgttgactttaccccataaaaaataacaaatgtttittcaa 
Cagcaaagatcttatacttgttccaattaataatgtc.ct CtcCtgttgttitt.ccctattg 
Cttctaattaggacaagtgtttcc taga Cataaataaaaggcattaaaatattotttgtt 
ttttittttitttgtttgtttgtttitttgtttgtttgtttgtttittittgagatgaagttcticg 
CtctgttgccCatgctggagtacag toggcacgatctoggct Cactgcaa CCtgCgCct CC 
tgggttcagg.cgattct CttgcctcagoctoctdagtagctgggattacaggCacccatc 
accatgtc.ca.gctaattitttgtatttittagtagaga Caggg tttitccCatgttggc.cagg 
ctggtotcgatctoctgacct caaatgatcc.gc.ccaccitcggcct cocaaagtogctggga 
tgacagttgtcagocaccacacticagcctgctct ttctaatatttgaaacttgttaga Ca 
atttgctacccatctaatgtgatattittaggaatccaatatgcatggtt tattatttctt 
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1501 aaaaaaaatattottttacctgtcacctgaatttag taatgcct tt tatgttacacaact 
1561 tag cacttitcCagaaacaaaaactict CtcCttgaaataatagagtttittatctaccaaag 
1621 atatgctagtgtct catttcaaaggctgct tttitccagcttacattt tata tact tactic 
1681 acttgaagtttctaaatattottgtaattittaaaactatotcagatt tactgaggtttat 
1741 ctitctggtggtagattatcCataagaagagtgatgtgccagaatcactctgggatccttg 
1801 totgacaagattcaaaggactaaatttaattcagtcatgaacactgcca attaccgttta 
1861 teggg taga Catctittggaaattitccacaaggtoagacattcgcaactat coct tctacat 
1921 gtcCacacgtatact coaacactittattaggcatctgattagtttggaaagtatgccticc 
1981 atctgaattag to Cag togtoggcttagagttgg tacaa.cattetcacagaattitcctaatt 
2041 ttgtaggttcagcct gataaccactggagttctttgg to citcattaaatagctttcttca 

2101 cacattgctctgcctgttacacatatgatgaacactgcttitttagact tcattaggaatt 
2161 taggactgcatcttgacaactgagcc tattotactatatgtacaatacctagoccataat 
2221 aggtatacaatacacatttggtaaaactaattittcaaccalatgacatg tatttittcaact 
2281 agta acctagaaatgttt Cacttaaaatctgagaactggttacactacaagttaccttgg 

2341 agatt catatatgaaaatgcaaacttagctatttgattg tatt cactgggact taagaat 
240l gCdCC togaataattgtgagttcgatttgttctggCaggctaatcaccattt CCagtaaag 
24 61 togaatagaggtoagalagt Cotataaaagaggtgttgtcagalacaccgttgagattacata 

2521 ggtgaacaactatttittaa.gcaactittatttgttgtag togacaaagcatcCCaatgcaggc 
2581 togaaatgttt Catcacat Ctctggat.ct Ctctattttgttg Caga cattgaaaaaattgtt 

2641 catattatttccatgttatcagaatatttgattittittaaaaacataggccaagttcattc 
2701 acttcattattoatttatcaaaatcagag togaatcacattagtcgcct tca caactgata 

2761 aagat cactgaagttcaaattgatttittgctataatcttcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaat CattgttgttgattctgCagtgat CCtgctatalagtaagact 

2881 CagtcCCtgattittagg tatcc togtgaaaag.cagaattalaga Caaatacacaa.gagacaa 
2941 agcacaaaaaataaatat cataaggggatdaacaaaatggtggagaaagagtaga Caaag 
3001 tttittgat cacctgcct tcaaagaaaggctgtgaattttgttcact tagacagcttggag 

3061 acaagaaattaccCaaaagtaaggtgaggaggataggcaaaaagagcagaaagatgtgaa 
3121 togga cattgttgagaaatgtgataggaaaacaatcatagataaaggattitcCaagcaa.ca 
3181 gagqatat CCagatgagg taggatgggataaactcittattgaaccaatctt caccaattit 
3241 totttittcttittgcagagcaa.gctaggaattgtttCCCttctactggg Cacaatacacgc 
3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatggtatacaccitcc 
3361 aactitt tatgatagotgttittoctitccaattgttgtc.ctdatatttaaaag Catactatt 
3421 CC togcCatgcttgaggaagaagatactgaagattaga catggttgggalagacg to accala 

3481 aattaacaaaactgagatatgttcc.cagttgtagaattactgtttacacacatttittgtt 
3541 caatattgatatatttitat caccaa.catttcaagtttgtatttgttaataaaatgattat 

3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure2L. The cDNA (SEQ ID NO: 24) and amino acid sequence (SEQ ID NO: 25) of STEAP-1 v.12. 
The start methionine is underlined. The open reading frame extends from nucleic acid 96-872 including the stop 
codon. 

1 ggggcCCgCaccitctggg Cagcagoggcagcc.gagacticacgg toaa.gctaaggcgalaga 
l M E S R K D T N 

61 g togggtggctgaagccatactattittatagaattaaTGGAAAGCAGAAAAGACATCACAA 
10 Q E E L W K M K P R R N L E E D D Y I, H 

121 ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 

30 K D T G E T S M L K R P W I, L, H L H Q T 

81 ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 

50 A H A D E F D C P S E L Q H T Q E. L. F P 

241 CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

7 O Q W H L P T K A A. I. I. A. S. L. T. F. L. Y. T 

3 O CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 

90 L. L. , R E V I H P L A T S H Q Q Y F Y K I 

361 CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 

10 P I L W T N K W L P M W S I T L L A W 

42 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

130 Y L. P G V E A A I V O L H N G T K Y K K 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

150 F P H W L D K W M L T R K Q F C L L S F 

54 AGTTTCCACATTGGT"'GGATAAGTGGATGTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 
70 F. F. A. W. L. H. A. I. Y S L S Y P M R. R. S. Y R 

601 TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

1.90 Y K L L N W A Y Q Q V Q Q N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 
210 E. H. D. W. W. R. M. E. Y W S L G I W G L A I 

721 TTGAGCATGATGT"TTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 

230 L. A. L. L A V T S I P S W S D S L T W R E 

78 TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

250 F H Y I Q V N N I * 

841 AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagagg taaatcttcttitt 
90l tag tigtttatoatatagaatatgttgaCtttacco cataaaaaataacaaatgtttittcaa. 
961 cagoaaagatcttatacttgttccaattaataatgtgctotcctgttgtttitccc tattg 

l021 ctitctaattaggacaagtgtttoctaga Cataaataaaaggcattaaaatatt Ctttgtt 

1081 tittt tttt tttgtttgtttgtttitttgtttgtttgtttgtttittittgagatgaagt ctog 
l141 Ctctgttgcc.catgctggagtacagtdgcacgatctoggctoactgcaacctg.cgccticc 
120l togggttcaggcgattctottocc toagccticctgagtagctgggattacaggCacccatc. 
1261 accatgtc.ca.gctaattitttgttatttittagtagagacagggittitt CC catgttggc.cagg 
l321 ctgg totcgatct cotgacctcaaatgatcc.gc.ccacct cqgoctoccaaagtgctggga 
1381 togacagttgttgagccaccacacticagoctgctct ttctaatatttgaaacttgttagaca 
1441 atttgctaccCatctaatgttga tattt tagga at CCaatatgcatggitt tatt attt citt 
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1501 aaaaaaaatattotttta CCtgtCacctgaatttagtaatgcct tt tatgttacacaact 
1561 tag cactitt coagaaacaaaaactict CtcCttgaaataatagagtttittatctaccaaag 
1621 atatgctag togtot Cattt Caaaggctgctttt to cagcttacattttatatact tactic 

1681 acttgaagtttctaaatatt Cttgtaattittaaaactatoticagatt tactgaggttitat 
1741 Cttctggtgg tagattatcCataagaagag tatgtgccagaat cactctgggat.ccttg 
1801 totgacaagattcaaaggactaaatttaatticagt catgaacactgccaattaccgttta 
1861 togggtagaCatctttggaaattitcCacaagg toagacattcgcaactatocct tctacat 
1921 g to CacacgtatactCcaa.cactittattagg catctgattagtttggaaagtatgcctcc 
1981 atctgaattagt CC agtgttggCttagagttgg tacaa.cattct cacagaattitcc taatt 

2041 tto taggttcagotctgataaccactggagttctttggtoctoattaaatagotttcttca 
2101 cacattgctictogcctgttacacatatgatgaacactgcttitttagactitcattaggaatt 
2161 taggactgcatcttgacaactgagcctattotactatatgtacaatacctagoccataat 
2221 aggtatacaataca Catttgg taaaactaattittcaaccalatga catc. tatttittcaact 

2281 agtaacctagaaatgtttcact taaaatctgagaactdgttacactacaagttaccttgg 
2341 agattcatatatgaaaacgcaaacttagctatttgattig tattoactogggacittaagaat 
2401 gcgcctgaataattgtgagttcgatttgttctggcaggctaatgaccatttccagtaaag 
24 61 tdaatagagg to agaagttcgtataaaagaggtgttgtcagalaca CCG titgagatta Cata 

2521 ggtgaacaactatttittaa.gcaactittatttgtgtag tigacaaag catcc.caatgcaggc 
2581 togaaatgtttcatcacatctotggatctotctattttgttgcaga cattgaaaaaattgtt 
2641 catatgattitcCatgttatcagaatatttgattittittaaaaa.ca taggccaagttcattc 
2701 actt cattattoatttatcaaaatcagagtgaat cacattag togCCttcacaactgata 

2761 aagatcactgaagttcaaattgatttittgctataatcttcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaatcattgttgttgattctgcagtgatcCtgctataagtaagact 
2881 cagtcc.ctgattittagg tatcCtgttgaaaag.ca.gaattaaga caaatacacaagaga caa 
2941 agcacaaaaaataalatat cataaggggatgaacaaaatgg toggagaaagagtaga Caaag 

3001 tttittgat Cacctg.ccttcaaagaaaggctdtgaattttgttcacttagacagottggag 
306l acaagaaattacCCaaaagtalaggtgaggaggataggcaaaaagagCagaaagatgttgaa 
312 toggacattgttgagaaatgtcataggaaaacaat catagatalaaggattitcCaagcaa.ca 
3181 gag catatocagatgagg taggatgggataaactCttattgaaccaatcttcaccaatitt 

3241 tatttttcttittgcagagcaagctaggaattgtttcccttctactgggcacaatacacgc 
3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatgg tatacaccitcC 
3361 aacttittatgatagctgtttitcct tccaattgttgtcctgatatttaaaag catactatt 
3421 cctogccatgcttgaggaagaagatactgaagattaga Catggttgggaagacgtcaccaa 
3481 aattaacaaaactgagatatgttcc.cagttgtagaattactgtttacacacatttttgtt 
3541 caatattgatatattittatcaccaa.catttcaagtttgtatttgttaataaaatgattat 
3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2M. The cDNA (SEQ ID NO: 26) and amino acid sequence (SEQ ID NO: 27) of STEAP-1 
v.13. The start methionine is underlined. The open reading frame extends from nucleic acid 96-872 including the stop 
codon. 

1 gggg.ccc.gcaccitctgggcagoagcggcago.cgagacticacggtcaagcta aggcgaaga 
M E S R K D T. N. 

61 gtgggtggctgaagccatactattittatagaattaATGGAAAGCAGAAAAGACATCACAA 
10 Q E E L W K M K P R R N L E E D D Y L. H 

121 ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 

30 K D T G E T S M L K R P W L L H L H Q T 

181 ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTT'GCATTTGCACCAAA 

SO A H A D E F D C P S E L Q H T Q E L. F P 

241 CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

70 O W H L, P T K A A I A S L T F Y T 

3 O CACAGTGGCACTTGCCAATAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 

90 L. L R E W I H P L A T S H Q Q Y F Y K I 

36 CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 

1.10 P I L V I N K V L., P M W S T. L. L. A. L. W 

42 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 
130 Y L. P G W T A A I V Q L H N G T K Y K K 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

150 F P H W L D K W M L T R K Q F G L L S F 

54 AGTTTCCACATTGGTTGGATAAGTGGATGT"TAACAAGAAAGCAGTTTGGGCTTCTCAGTT 

70 F F A V L H A I. Y S L S Y P M R R S Y R 
601 TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

19 O Y K. L. L N W A Y Q Q V Q Q N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 

2O E. H. D. W. W. R. M. E. Y V S L G I W G L A 

721 TTGAGCATGATGTTTGGAGAATGGAGATTATGTGTCTCTGGGAATTGTGGGATTGGCAA 

230 L. A. L. L A V T S P S W S D S L T W R E 

781 TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

250 F H Y I Q V N N I k 

841 AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagaggtaaatcttct ttt 
901 totgtt tatgatatagaatatgttgactittacccCataaaaaataacaaatgtttittcaa 
96l cagcaaagatcttatacttgttccaattaataatgtgctictoctogttgttttccotattg 

1021 Cttctaattaggacaagtgtttcc taga cataaataaaaggcattaaaatattotttgtt 

1081 ttttitttittttgtttgtttgttt tttgtttgtttgtttgtttttittgagatgaag to tcg 

1141 Ctctgttgcc.catgctggagtacagtggCacgatctoggctcactgcaacctg.cgcctcC 
120l togggttcagg.cgattct Cttgcct cagcct cotgagtagctgggattacaggCaccCatC 

1261 accatc. to Cagctaattitttgtatttittag tagaga cagggittitt CCCatgttgdcCagg 
l321 Ctgg totcgatctoctgacctcaaatgatcc.gc.ccaccitcggcctcccaaagtgctggga 
1381 tsgacagttgtgagccaccacacticagoctogctCtttctaatatttgaaacttgttagaca 
1441 atttgctaccCatctaatgtgatattt taggaatccaatatgcatggitt tattatttctt. 
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1501 aaaaaaaatatt Cttttacct 9tcacctgaatttagtaatgcct t t tatgtta Cacaact 
1561 tag cactitt.ccagaaacaaaaactict CtcCttgaaataatagagtttittatctaccaaag 
1621 atatgctagtgtct cattt Caaaggctgct ttitt CCagct tacattt tatatact tactic 
1681 acttgaagttt Ctaaatatt Cttgtaattittaaaactatoticagatt tact gaggitt tat 

l'74 Cttctggtgg tagattatcCataagaagag togatd togccagaat cactctgggatcc ttg 
1801 totgaCaag attcaaaggactaaatttaatticagt catgaacactgccaattaccottta 

1861 togg taga Catctittggaaattitccacaagg toaga catt.cgcaactat coct tctacat 
1921 gtccacacgtatacticcaa.cactitt attaggcatctgattagtttggaaagtatgcCtcc 
1981 atctgaat tagt coagtgtggCttagagttgg tacaa.cattct cacagaattitcc taatt 
2041 ttg taggttcagotctgataac Cactdgagttctittggtoctoattaaatag Ctttct tca 
2101 cacattgctctgcc tigttaca catatgatgalacactgctttittagacitt cattaggaatt 
2161 tagg actgcatct togacaacticagoctatto tactatatgtacaatacctagoccataat 

2221 agg tatacaatacacatttgg taaaactaattittcaaccalatga Catg tatttittcaact 
2281 agta acctagaaatgtttcacttaaaatctgagaactggittacactacaagttacct togg 
234l agatt catatatgaaaacgcaaact tagctatttgattig tatt cactgggacittaagaat 

2401 gcgcc tgaataattgtgagttcgatttgttctggcaggctaatgaccattt CCagtaaag 

246l tdaatagaggltdagaagt cqtataaaagaggtgttgtcagalacaccgttgagatta Cata 
2521 gotgaacaactatttittaa.gcaactittatttgttgtag togacaaag catcccaatgcaggc 

2581 togaaatgttt catcacatctotggatctotctattttgttgcagacattgaaaaaattgtt 

2641 catattattt CCatgttat cadaatatttgattittt taaaaa CataggCCaagttcatt C 
2701 actt cattattoatttatcaaaatcagag tdaatcacattagt cgcCtt cacaactogata 

2761 aagat cactgaagttcaaattgatttittgctataatct tcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaat cattgttgttgattctgcagggatcCtgctataagtaag act 
2881 cagticcCtgattittagg tatcctgtgaaaag cagaattalagacaaatacacaagadacala 
2941 agcacaaaaaataaatat catalaggdgatgaacaaaatgg toggagaaagagtaga Caaag 

3001 tttittgat cacctgccttcaaagaaaggctd togaattttgttcact taga cagcttggag 

3061 acaagaaattaccCaaaagtalaggtgaggaggataggcaaaaagagcagaaagatgtgaa 
3121 toggacattgttgagaaatgtcyataggaaaacaat Catagataaaggattitccalagcaa.ca 
3.81 gagcatatccagatgaggtaggatgggataaactctattgaaccaatctoaccaattit 
3241 togtttittcttittgcagagcaag Ctaggaattgtttcc Cttctactggg cacaatacaccC 

3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatgg tata cacct CC 
3361 aacttittatgatagotgtttitcct tccaattgttgtc.ctgatatttaaaag catactatt 
342l CCtgcCatgcttgaggaagaagatactgaagattaga Catggttgggalagacgtcaccala 
3481 aattaacaaaactgagatatgttcc.cagttgtagaattactgtttacacacatttttgtt 
3541 Caatattgatatattittatcaccala catttcaagtttgtatttgttaataaaatgattat 

3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2N. The cDNA (SEQ ID NO: 28) and amino acid sequence (SEQ ID NO: 29) of STEAP-1 v.14. 
The start methionine is underlined. The open reading frame extends fron nucleic acid 96–872 including the stop 
codon. 

ggggcCCgCaCCt. Ct-ggg.ca9.ca9.cgg CagcCg agaCt.CdC99 todag Ctalagg Caaga 

1. M E S R K D T N 

61 g toggg toggctdaagccatactattittatagaattaATGGAAAGCAGAAAAGACATCACAA 
1O O E E L W K M K P R R N L E E D D Y I, H 

121 ACCAAGAAGAACTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 

3 O K D T G E T S M L K R P W L L H L H Q T 

8. ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 

50 A H A D E F D C P S E L Q H. T. O. E. L. F P 

24 CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

FO Q W H L P T K T A A I A S L T F L Y T 

3 O CACAGTGGCACTTGCCAATTAAAATAGCGCTATTATAGCATCTCTGACTFTTCTTACA 

90 L I R E W H P L A T S H. O. O. Y F Y K I 

361. CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 

O W N K W L P M W S T L L. A W 

A2. TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

130 Y L. P G W I A A I W O L H N G T K Y K. K. 

48 TTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

50 F P H. W. L. D. K. W. M. E., T R K Q F G L L S F 

54 AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 

70 F F A W L H A Y S L S Y P M R R S Y R 

601 TCTTTTTTGCTGTACTGCATGCAATT"TATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

190 Y K L L N W A Y Q O V Q Q N K E D A W I 

661 GATACAAGTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 

20 E. H. D. W. W. R. M. E. Y W S L G W G A I 

721 TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 
23 O L. A. L. L. A W T S P S W S D S L T W R E 

78 TACTGGCTCTCTTGGCIGTGACATCTATTCCATCTGTGAGTGACTCTTGACATGGAGAG 

250 F H Y L Q V N N I k 

841 AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagagg taaatct tottitt 

901 totgtt tatgatatagaatatgttgactttaccocataaaaaataacaaatgtttitt Caa 
961 cagdaaagatcttatacttgttccaattaataatgttgctictoctettgttitt.ccctattg 
1021 cittctaattaggacaagtgtttcctaga cataaataaaaggcattaaaatatt.ctttgtt 

1081 ttttttittt ttgtttgtttgtttitttgtttgtttgtttgttttitt togagatgaagtctog 
1141. Ctctgttgcc.catgctggagtacagtggCacgatCtcggct Cactgcaa.cCtg.cgcc toc 
1201 togggttcagg.cgattcticttgccticagoctoctgagtagctgggatta CaggCaccCatC 

1261 accatgtc.cagotaattitttgtatttittagtagaga cagggittt toccatogttggcCagg 
1321 ctggtotcgatctoctgaccitcaaatgatcc.gc.ccaccitcggccticcCaaagtgctggga 

1381 togacagttgtdagccaccacacticagoctgct Ctttctaatatttgaaacttgttaga Ca 

1441 atttgctacccatctaatgtgatattt taggaatcCaatatgcatcgtt tattatttctt 
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150 l aaaaaaaatattottt tacctgtcacCtgaatt tag taatgcc titt tatgtta cacaact 
1561 tag cactittccagaaacaaaaactCtct CCttcaaataatagagtttittatctaccaaag 
1621 atatgctag tigt ct catttcaaaggctd Ctttitt coagct tacattttatatact tactic 

1681 acttgaagtttctaaatatt Cttgtaattittaaaactatctoagatt tactgaggttitat 

l741 Cttctggtgg tagattatcCataagaagag togatgttgccagaatcactctgggatccttg 
1801 totgaCaagatt Caaaggactaaatttaatticagtcatgaacactgccaattaccgttta 
1861 toggg taga Catctttggaaattitccacaagg toagacattcgcaactatocct tctacat 
1921 g to CacacgtatactCcaacactittattaggcatctgattagtttggaaagtatgcctcc 
1981 at Ctdaattagt CCag totggCttagagttgg tacaacattct cacagaattt CCtaatt 

2041 ttgtaggttcagcctgatalaccactggagttctittggtoctoattaaatagct ttcttca 
2101 cacattgctctgcctgttaca Catatgatgaacactgctttittagacitt Cattaggaatt 

21.6l tagg actgcatcttgacaactgagcc tatt Ctactatatgtacaatacctagcc cataat 
2221 aggtatacaatacacatttgg taaaactaattittcaaccalatgacatg tatttittcaact 
2281 agtaacctagaaatgttt Cacttaaaatctgagaactggitta Cacta Caagttaccttgg 

2341 agatt catatatgaaaacgcaaact tagctatttgattig tattoactgggact taagaat 

24 Ol gCdcctgaataattgtcagttcqatttgttctgg Caggctaatgaccattt CCagtaaag 
24 61 tdaatagagg to agaagtCgtataaaagagg tdttgtcagaacaccgttgagattacata 

2521 gg togaacaactatttittaa.gcaactt tatttgttgtag toga caaag catcc caatgcaggc 

2581 togaaatgttt catca catct Ctggat.ct Ctctattttgttgcaga cattgaaaaaattgtt 

2641 catattatttccatgttatcagaatatttgatttitttaaaaacataggccaagttcattc 
270 l actt cattatt catttatcaaaatcagag togaat cacattagt cqccttcacaactgata 

2761 aagat cactdaagttcaaattgatttittgctataatcttcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaatcattgttgttgattctgcagtgatcCtgctataagtaagact 
2881 CagtcCctgattittagg tat cotgttgataagcagaattalagacaaatacacaa.gagacaa 
2941 agcacaaaaaataaatat CataaggggatgaacaaaatggtggagaaagagtagaCaaag 
3001 tttittgat cacctgccttcaaagaaaggctgttgaattttgttcacttagacagottggag 
306l acaagaaattaccCaaaagtalaggtgaggaggataggcaaaaagagcagaaagatgtgaa 
3121 togga cattgttgagaaatgttgataggaaaacaat Catagataaaggattitccaa.gcaa.ca 
3181 gag catat coagatgagg taggatgggataaact cittattgaaccaatctt Caccaattit 

3241 totttittcttttgcagagcaa.gctaggaattgtttccCttctactgggcacaatacacqc 
3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatgg tatacaccitcc 
3361 aactitt tatgatagotgtttt CCttcCaattgttgtcCtgatatt taaaag catactatt 

3421 CCtgCCatgCttgaggaagaagatactgaagattaga Catggttgggaaga Cotcaccala 
34 81 aattaacaaaactogagatatgttcc.cagttgtagaattactgtttacacacatttttgtt 

3541 caatattoatatattittatcaccalacatttcaagtttgtatttgttaataaaatgattat 
3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2 (O). The cDNA (SEQ ID NO: 30) and amino acid sequence (SEQ ID NO: 31) of STEAP-1 
v.15. The start methionine is undcrlincol. The open reading frame extends from nucleic acid 96-872 including the stop 
codon. 

1 go99ccc.gcacct Ctgggcagcagcggcagcc.gagacticacgg toaa.gctaaggcgaaga 
M E S R K D I T N 

61 gtgggtggctgaagccatactattttatagaattaATGGAAAGCAGAAAAGACATCACAA 
10 O E E L W K M K P R R. N. L. E E D D Y L. H 

121 ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 
30 K D T G E T S M L K R P W L L H L H Q T 

181 ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 

50 A H A D E F D C P S E L Q H T Q E I, F P 

241. CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

70 Q W H I, P I K T A A A S L T F L Y T 

301 CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 

90 L. L R E W T H P L A T S H Q Q Y F Y K I 

36 CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 

110 P L V E N K W T P M W S I T L L. A. L. W. 

42 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

130 Y L. P G V A A W O L H N G T K Y K K 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

150 F P H W L D K W M L T R K Q F G L L S F 

54 AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 

70 F. F. A. W. L. H. A. I. Y S L S Y P M R. R. S. Y. R. 

60. TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

90 Y K L. L N W A Y Q Q V Q Q N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 

210 E. H. D. W. W. R. M. E. I. Y W S L G T W G L A I 

721 TTGAGCATGATGTTTGGAGAATGGAGATTATGTGTCTCTGGGAATTGTGGGATTGGCAA 

230 L. A. L. L A V T S P S W S D S L T W R E 

781 TACTGGCTCTGTTGGCTGTGACATCTAT"ICCATCTGTGAGTGACTCTTTGACATGGAGAG 

250 F H. Y I Q V N N T * 

841 AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagaggtaaatcttcttitt 
901 togtgtt tatgatatagaatatgttgactttaccc.cataaaaaataacaaatgtttittcaa 
961 cagoaaagat.cttatacttgttccaattaataatgttgctictoctgttgttt tocc tattg 

1021 cittctaattaggacaagtgtttcc taga cataaataaaaggcattaaaatatt Ctttgtt 

1081 tttt tttttttgtttgtttgttttttgtttgtttgtttgtttittttgagatgaagttctog 
1141 ctctgttgcccatgctggagtacagtggcacgatctoggctoactgcaacctogcqcctcC 
1201 togggttcaggcgattotottgcc toagcc toctgagtagctgggattacaggcaccCatC 
1261 accatgtc.cagotaattitttgtatttittag tagagacagggittttcc.catgttggcCagg 
1321 Ctggtctcgatctoctgacctcaaatgatcc.gc.ccacctcggcc toccaaagtgctggga 
1381 togacagttgtgagccaccacactcagoctogctott totaatatttgaaacttgttaga.ca 
1441 atttgctacccatctaatgtgatattt taggaatccaatatgcatggitt tattatttctt 
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1501 aaaaaaaatatt Cttttacctgtcacctgaatttagtaatgcct tttatottacacaact 
1561 tag cactitt CCagaaacaaaaactict ct cottdaaataatagagtttittatctaccaaag 
1621 atatgctag tetct Catttcaaaggctgct t t t t c cagct tacattittatatact tactic 

1681 acttgaagtttctaaatattottgtaattittaaaactatoticagatt tactgaggttitat 

1741 cttctggtggtagattatccataagaagagtgatgtgccagaatcactctgggat.ccttg 
1801 totgacaagattcaaaggactaaatttaatticagt catgaacactgccaattaccgttta 
l861 togg taga Cat Ctttggaaattitccacaagg toaga catt cogcaactatoccittctacat 

1921 gt CCaCaccitatact Coalacactittattagg catctgattagtttggaaagtatgcctico 
1981 atctgaattag to Cagtgtggcttagagttgg tacaa.cattctoacagaattitcctaatt 

2041 ttgtaggttcagcctgatalaccactggagttctittgg to Ctcattaaatagctitt Ctt Ca 

2101 Cacattgct Ctgcctgttacacatatgatdalacactgctttittagacitt cattaggaatt 

2161 taggactgcatcttgacaactgagcc tatt Ctactatatgtacaatacctagoccataat 
2221 aggtatacaatacacatttgg taaaactaattittcaaccalatgacatg tatttittcaact 
2281 agtaacctagaaatgttt cact taaaatctgagaactggittacactacaagttaccttgg 
2341 agattcatatatgaaaacgcaaact tagctatttgattg tattoactgggacttaagaat 
2401 gCgCCtgaataattgtgagttcgatttgttctggcaggctaatgaccattt CCagtaaag 
2461 tdaatagaggtoagaagttcgtataaaagaggtgttgtcagaacaccgttgagattacata 
2521 gg togaacaactatttittaa.gcaactittatttgttgtag togacaaag catc.ccaatgcaggc 

2581 togaaatgttt catca Catctotggat Ctctic tattttgttgcagacattgaaaaaattgtt 

2641 catattattticcatgttatcagaatatttgattittittaaaaacataggccaagttcattc 
2701 acttcattattoatttatcaaaatcagagtgaat cacattagt cqcct tca caactgata 

2761 aagat cactogaagttcaaattgatttittgctataatcttcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaatcattgttgttgattctgcagtgat CCtgctataagtalagact 
2881 cag to Cctdattittagg tatCctgttgaaaag Cagaattalaga Caaatacacaa.gaga Caa 

2941 agcacaaaaaataaatat cataaggggatgaacaaaatggtggagaaagagtaga caaag 

3001 tttitt catcacctgcct tcaaagaaaggctgttgaattttgttcacttaga cagottggag 

3061 acaagaaattaccCaaaagtaaggtgaggaggataggCaaaaagag cagaaagatgtcaa 
312. tggacattgttgagaaatgtgataggaaaacaatcatagataaaggatttccaagcaa.ca 
3181 gag catat coagatgagg taggatgggataaacticttattgaaccaatcttcaccaatitt 
3241 to tttttcttittgcagagcaa.gctaggaattgtttcCCttctactgggcacaatacacgc 
3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatggtatacacctico 
3361 aacttittatgatagctgtttitCct tccalattgttgtcCtgatatttaaaag catactatt 

3421 CCtgccatgcttgaggaagaagatactgaagattaga catggttgggalagacgtcaccala 
3481 aattaacaaaactgagatatgttcc.cagttgtagaattactgtttacacacatttttgtt 
3541 caatattgata tatttitat caccalacatttcaagtttgttatttgttaataaaatgattat 

3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 2P. The cDNA (SEQ ID NO: 32) and amino acid sequence (SEQ ID NO: 33) of STEAP-1 v.16. 
The start methionine is underlincd. The open reading frame extends from nucleic acid 96-872 including the stop 
codon 

l gCyggc.ccgcacct Ctggg Cagcagcgg Cagc.cgag acticacgg toaa.gctaagg.cgaaga 
l M E S R K D I T N 

61 gtgggtggctgaagccatactattt tatagaattaaTGGAAAGCAGAAAAGACATCACAA 
10 Q E E L W K M K P R R N L E E D D Y L. H 

12 ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 

30 K D T G E T S M L K R P W L L H L H Q T 

81 ATAAGGACACCGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTTGCACCAAA 

50 A H A D E F D C P S E L O H. T. Q F. L. F P 

241 CAGCCCATGCTGATGAATTTGACTGCCCTTCAGAACTTCAGCACACACAGGAACTCTTTC 

70 Q W H L P I K L A A I I A S L T F L Y T 

301 CACAGTGGCACTTGCCAATTAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTTACA 
90 L. L R E V I H P L A T S H Q Q Y F Y K I 

36 CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 

O P T L V N K W L P M W S T L L. A. L. W. 

421 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 

130 Y L. P G W I A A I V Q L H N G T K Y K K 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 

150 F P H W L D K W M L T R K Q F G L L S F 

541 AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 

170 F F A W L H A Y S L S Y P M R. R. S. Y. R. 

6O1 TCTTTTTTGCTGTACTGCATGCAATTTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 

190 Y K L L N W A Y Q Q V Q Q N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 

210 E. H. D. W. W. R. M. E. I. Y. W. S. L. G. I. W G L A I 

721 TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 
230 L. A. L. L. A W T S P S W S D S L T W R E 

78 TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

250 F H Y I Q V N N I k 

841 AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagagg taaatct tcttitt 
901 togtogtttatgatatagaatatgttgactttaccccataaaaaataacaaatgtttitt Caa 
961 cagcaaagatcttatacttgttcCaattaataatgtgctcitcctgttgttitt coctattg 

1021 ctitctaattagg acaagttgtttoctaga cataaataaaagg cattaaaatattotttgtt 

1081 ttttttttitttgtttgtttgttttttgtttgtttgtttgtttittttgagatgaagtctog 
1141 Ctctgttgcc catgctggagtacagtgg cacogatctoggct cactgcaacctg.cgcct co 

1201 togggttcaggcqattctottgccticagoctoctgagtagctgggattacaggCaccoat C 
1261 accatgtc.cagotaattitttgtattitt tag tagaga cagggittitt.cccatgttggccagg 
1321 CtggtotcqatctoCtgacctoaaatgatcc.gc.ccaccitcggcct CCCaaagtgctggga 

1381 togacagttgtgagccaccacactoagcctgctictttctaatatttgaaacttgttagaca 
1441 atttgctaccCatctaatgtgatattittaggaatccaatatgcatggitt tatt atttctt 
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1501 aaaaaaaatatt Cttt tacctgtcacctgaatttag taatgccttt tatgttacacaact 

1561 tag cacttitcCagaaacaaaaactcitctoctitgaaataatagagtttttatctaccaaag 
1621 atatgctagtgtct catttcaaaggctd Ctttitt coagct tacattt tata tact tactic 

1681 acttgaagtttctaaatattottgtaattittaaaactatoticagatttactgaggttitat 
1741 ctitctggtgg tagattatcCataagaagag tdatgttgccagaat cactctgggat.ccttg 
1801 totgacaagattcaaaggactaaattaatticagticatgaacactgccaattaccgtta 
1861 toggg taga Catctittggaaattitccacaagg toaga catt.cgcaactatocct tctacat 
1921 g to CacacgtatactcCaacactittattagg catctgattagtttggaaagtatgcctcc 
1981 at Ctgaattagt ccagtgtggCttagagttgg tacaa.cattct cacagaattitcctaatt 

2041 ttgtaggttcagcCtgatalaccactggagttctttggtoctoattaaatagctttcttca 
2101 CacattgCtctgcctdttacacatatgatgaacactgctttittagact tcattaggaatt 
2161 tagg actogcatcttgacaactgagcctatt Ctactatatgtacaatacctagoccataat 
2221 aggtatacaatacacatttgg taaaactaattittcaaccalatgacatgitatttitt Caact 
2281 agta acctagaaatgttt cact taaaatctgagaactggitta cact acaagttacct togg 

2341 agatt catatatgaaaacgcaaacttagctatttgattig tatt Cactgggacittaagaat 

240 l. gCgCctgaataattgttgagttcgatttgttctggCaggctaatgaccatttCcagtaaag 
2461 togaatagaggtoagaagtcgtataaaagagg togttgtcagaacaccgttgagattacata 
2521 ggtgaacaactatttittaa.gcaactittatttgttgtag tdacaaag catcc.caatgcaggc 
2581 togaaatgttt Catca Catct CtggatctotCtattttgttgcaga Cattgaaaaaattgtt 

264l catattattitccatotitat Cagaatatttgatttitt taaaaacataggccaagttcattc 
2701 acttcattattoatttatcaaaatcagagtgaatcacattag togccttcacaactdata 
2761 aagat cactgaagttcaaattgatttittgctataatcttcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaat Cattgttgttgattctgcagtgat CCtgctataagtalagact 
2881 cagt coctdattittaggitat cctotgaaaag.ca.gaattalaga caaatacaca agaga Caa 
2941 agCacaaaaaataaatat cataaggggatgaacaaaatggtggagaaagagtaga caaag 
3 001 tttittgat cacctgCCttcaaagaaaggctgttgaattttgttcact tagacagottggag 

3061 acaagaaattacccaaaagtalaggtgaggaggatagg Caaaaagagtagaaagatgttgaa 
3121 toggacattgttgagaaatgttgataggaaaacaatcatagataaaggattt CCaagcaa.ca 
3181 gag catatccagatgagg taggatgggataaactCttattgalaccalatctt caccalatitt 
3241 tgttcttttgcagagcaagctaggaattgttcccttctactgggcacaatacacgc 
3301 attgatttittgcctggaataagtggatagatataaaacaatttgtatggtatacaccitco 
3361 aacttittatgatagotgttttcct tccaattgttgtcCtgatatttaaaag catactatt 
3421 cctgC catgcttgaggaagaagatactgaagattaga Catggttgggalagacgtcaccala 
3481 aattaacaaaactgagatatgttcccagttgtagaattactgtttacacacatttttgtt 
3541 caatattgatatatttitat caccaa.catttcaagtttgtatttgttaataaaatgattat 

3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 29. The cDNA (SEQ ID NO: 34) and amino acid sequence (SEQ ID NO: 35) of STEAP-1 v.17. 
The start methionine is underlined. The open reading frame extends from nucleic acid 96-872 including the stop 
codon. 

1 gagggCCCgCaccitctgggcagoag.cggcagcc.gagacticacgg toaagctaaggcgaaga 
1. M E S R K D I T N 

61 gtgggtggctgaagccatactatt ttatagaattaATGGAAAGCAGAAAAGACATCACAA 
O Q E E L W K M K P R R N L E E D D Y L. H 

21 ACCAAGAAGAACTTTGGAAAATGAAGCCTAGGAGAAATTTAGAAGAAGACGATTATTTGC 
30 K D T G E T S M I, K R P W L L H L H Q T 

18. ATAAGGACACGGGAGAGACCAGCATGCTAAAAAGACCTGTGCTTTTGCATTGCACCAAA 
50 A H A D E F D C P S E L Q H T O E. L. F P 

241 CAGCCCATGCTGATGAATTGACTGCCCTTCAGAACTTCAGCACACACAGGAACCTTTC 
70 Q W H L P I K I A A I I A S L T F L Y T 

3 O CACAGTGGCACTTGCCAATAAAATAGCTGCTATTATAGCATCTCTGACTTTTCTTACA 

90 L. L R E V I H P L A T S H Q Q Y F Y K I 

361 CTCTTCTGAGGGAAGTAATTCACCCCTTAGCAACTTCCCATCAACAATATTTTTATAAAA 
110 P T L V I N K W L P M W S I T L L. A. L. W. 

42 TTCCAATCCTGGTCATCAACAAAGTCTTGCCAATGGTTTCCATCACTCTCTTGGCATTGG 
130 Y L. P G W I A A T V O L H N G T K Y K K 

481 TTTACCTGCCAGGTGTGATAGCAGCAATTGTCCAACTTCATAATGGAACCAAGTATAAGA 
150 F P H. W. L. D. K W M L T R K Q F G L L S F 

541 AGTTTCCACATTGGTTGGATAAGTGGATGTTAACAAGAAAGCAGTTTGGGCTTCTCAGTT 
170 F. F. A. W. L. H. A. I. Y S L S Y P M R. R. S. Y R 

60. TCTTTTTTGCTGTACTGCATGCAATTATAGTCTGTCTTACCCAATGAGGCGATCCTACA 
190 Y K L L N W A Y Q Q V Q Q N K E D A W I 

661 GATACAAGTTGCTAAACTGGGCATATCAACAGGTCCAACAAAATAAAGAAGATGCCTGGA 
2O E. H. D. W. W. R. M. E. I. Y. W. S. L. G. I. W G L A 

72 TTGAGCATGATGTTTGGAGAATGGAGATTTATGTGTCTCTGGGAATTGTGGGATTGGCAA 
230 L. A. L. L., A W T S I P S W S D S L T W R E 

781 TACTGGCTCTGTTGGCTGTGACATCTATTCCATCTGTGAGTGACTCTTTGACATGGAGAG 

250 F H Y T Q V N N I * 

841 AATTTCACTATATTCAGGTAAATAATATATAAaataaccotaagaggtaaatcttct ttt 
901 totgtt tatgatatagaatatgttgact ttacccCataaaaaataacaaatgtttittcaa 
961 cagcaaagatcttatacttgttcca attaataatgtgctctoctgttgttttccctattg 

1021 Cttctaattagg acaagttgtttcc taga Cataaataaaagg cattaaaatatt citttgtt 

1081 tttttittttttgtttgtttgttttttgtttgtttgtttgttttitttgagatgaagttctog 
1141. Ctctgttgcc catgctggagtacagtgg cacgatct cqgct cactgcaacctg.cgcct CC 

1201 togggttcagg.cgattctottgccticagccticctgagtagctgggattacagg CaccCatc 
l261 a Ccatgtc.ca.gctaattitt to tatttt tag tagaga Cagggittitt CocatgttggcCagg 
l32 c toggtcticgatctoctogacctcaaatgatcc.gc.ccacct C9gCCtccCaaagtgctggga 
1381 togacagttgtogagccaccacacticagoctgctictt totaatatttgaaacttgttaga.ca 
1441 atttgctacccatctaatgtgatattttaggaatcCaatatgcatcgtt tattatt tott 
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1501 aaaaaaaatatt CttttacctegtCacctgaatttag taatgcc titt tatgttacacaact 
1561 tag cact titcCagalaacaaaaactic to tccttgaaataatagagtttittatctaccaaag 
1621 atatgctag tdtct catttcaaaggctgctttitt coagcttacattttatatact tactc 
1681 acttgaagtttctaaatattottgtaattittaaaactatotcagatt tactgaggtttat 
l74l Cttctggtgg tagattatcCataagaagag tdatgtgccagaat cactctgggatccttg 
1801 totgacaagattcaaaggactaaatttaatticagtcatgaacactogccaattaccgttta 
1861 toggg taga Catctttggaaattitccacaaggtoagacatt cogcaactatocct tctacat 
1921 g to Cacacgtatacticcaa.cactittattaggcatctgattagtttggaaagtatgccticc 
1981 atctgaattagt ccagtgttggCttagagttgg tacaacattct cacagaattitcCtaatt 
2041 ttgtaggttcagcCtgataaccactggagttctttggtoctoattaaatagotttct tca 
210 l CacattgCtctgcctdttacacatatgatgaacactgctttittagacitt cattaggaatt 
2161 taggactdCatcttgacaactogagcctattotactatatgtacaatacctagoccataat 
2221 aggtatacaatacacatttgg taaaactaattittcaaccaatgacatgitatttittcaact 
2281 agtaacctagaaatgttt cacttaaaatctgagaactggttacactacaagttaccttgg 
2341 agattcatatatgaaaacgcaaacttagctatttgattg tatt cactgggacittaagaat 
2401 gcqCctgaataattgtcagttcgatttgttctgg Caggctaatgaccatttccagtaaag 
2461 togaatagaggtoagaagttcgtataaaagaggtgttgtcagaacaccgttgagattacata 
2521 gotgaacaactatttittaa.gcaactittatttgttgtag togacaaagcatcc caatgcaggc 
2581 tigaaatgttt catca catct ctoggat.ct Ctctattttgttgcagacattgaaaaaattgtt 

2641 catattatttccatgttatcagaatatttgatttitttaaaaacataggccaagttcattc 
2701 acttcattattoatttatcaaaatcagagtgaat cacattag togccttcacaactgata 
2761 aagatcactgaagtcaaattgatttittgctataatcttcaatctacctatatttaattga 
2821 gaatctaaaatgtacaaatcattgttgttgattctgcag tdatcCtgctataagtalagact 
2881 cagtccct cattt tagg tatcc tdtgaaaag.ca.gaattalagacaaatacacaagagacaa 
2941 agcacaaaaaataaatat Catalaggggatgaacaaaatggtggagaaagagtaga Caaag 
3001 tttittgat cacctgcc titcaaagaaaggctgttgaattttgttcacttagacagcttggag 
3061 acaagaaattaccCaaaagtalaggtgaggaggataggcaaaaagagcagaaagatgtcaa 
3121 toggacattgttgagaaatgtcataggaaaacaat Catagataaaggattt CCaag Caact 
31.81 gag catat coagatgagg taggatgggataalactCttattgaac Caat CttcacCaatitt 
3241 totttittcttittgcagagcaa.gctaggaattgttt CCCttctactggg cacaatacacgc 
330i attgatttittgcCtggaataagtggatagatataaaacaatttgtatggtatacacct CC 
3361 aacttittatgatagotgttttcct tccaattgttgtc.ctdatatttaaaag catactatt 
3421 CCtgcCatgCttgaggaagaagatactgaagattaga Catggttgggalagacgt.caccala 
3481 aattaacaaaactdagatatgttcc.cagttgtagaattactgtttacacacatttttgtt 
3541 caatattgatatatttitat caccalacatttcaagtttgtatttgttaataaaatgattat 
3601 toaaggaaaaaaaaaaaaaaaaaaaaa 
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Figure 58P1D4 variant 1 Hydrophilicity profile 
(Hopp T.P., Woods K.R., 1981. Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828) 

ProtScale output for user secuence 

i 

52 33 1.59 22 259 322 
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Figure 5a 8P1D4 variant 3 Hydrophilicity profile 
(Hopp T.P., Woods K.R., 1981. Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828) 

5 2. is 22 253 
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Figure 68P1D4 variant 1 Hydropathicity Profile 
(Kyte J. Doolittle R.F., 1982. J. Mol. Biol. 157:105-132) 

Hohok. Kyte & Dool 1 title - 

5g 22 15a 223 259 332 
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Figure 6a 8P1D4 variant 3 Hydropathicity Profile 
(Kyte J., Doolittle R.F., 1982. J. Mol. Biol. 157:105-132) 

ProtScale output for user se cluence 

Kuyte & Jool 1 title - 

5 122 52 22 25 
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Figure 78P1D4 variant 1% ACCessible Residues Profile 
(Janin J., 1979. Nature 277:491–492) 

ProtScale output for user secuence 

52 23 1.59 22 252 33 
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Figure 7a 8P1D4 variant 3% ACcessible Residues Profile 
(Janin J., 1979. Nature 277:491–492) 

ProtScale output for user sequence 

i 

se 12 153 2 2S 
Position 
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Figure 88P1D4 variant 1 Average Flexibility Profile 
(Bhaskaran R., Ponnuswamy P.K., 1988. 

Int. J. Pept. Protein Res. 32:242-255) 

52 15 223 25 3. 
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Figure 8a 8P1D4 variant 3 Average Flexibility Profile 
(Bhaskaran R., Ponnuswamy P.K., 1988. 

Int. J. Pept. Protein Res. 32:242-255) 

Prot Scale output for user sequence 

i 

59 32 15 222 252 
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Figure 98P1D4 variant 1 Beta-turn Profile 
(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294) 

Prot Scale output for user se cluence 

se 12 152 222 25 333 
Position 
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Figure 9a 8P1D4 variant 3 Beta-turn Profile 
(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294) 

52 122 15 232 25 
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NUCLEC ACID AND CORRESPONDING PROTEIN 
ENTITLED STEAP-1 USEFUL IN TREATMENT 

AND DETECTION OF CANCER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority from U.S. provi 
sional patent application No. 60/317.840, filed Sep. 6, 2001 
and U.S. provisional patent application No. 60/370.387 filed 
Apr. 5, 2002. This application relates to U.S. patent appli 
cation No. 60/087,520, filed Jun. 1, 1998 and U.S. patent 
application No. 60/091,183, filed Jun. 30, 1998 and U.S. 
patent application Ser. No. 09/323,873, filed Jun. 1, 1999 
and U.S. patent application Ser. No. 10/011,095, filed Dec. 
6, 2001 and U.S. patent application Ser. No. 10/010,667, 
filed Dec. 6, 2001 and U.S. patent application Ser. No. 
09/455,486, filed Dec. 6, 1999 and U.S. patent application 
No. 60/296,656, filed Jun. 6, 2001, and U.S. patent appli 
cation Ser. No. 10/165,044, filed Jun. 6, 2002. The contents 
of each application listed in this paragraph are fully incor 
porated by reference herein. 

STATEMENT OF RIGHTS TO INVENTIONS 
MADE UNDER FEDERALLY SPONSORED 

RESEARCH 

0002) Not applicable. 

FIELD OF THE INVENTION 

0003. The invention described herein relates to a gene 
and its encoded protein, termed 08P1D4 or STEAP-1, 
expressed in certain cancers, and to diagnostic and thera 
peutic methods and compositions useful in the management 
of cancers that express STEAP-1. 

BACKGROUND OF THE INVENTION 

0004 Cancer is the second leading cause of human death 
next to coronary disease. Worldwide, millions of people die 
from cancer every year. In the United States alone, as 
reported by the American Cancer Society, cancer causes the 
death of well over a half-million people annually, with over 
1.2 million new cases diagnosed per year. While deaths from 
heart disease have been declining significantly, those result 
ing from cancer generally are on the rise. In the early part of 
the next century, cancer is predicted to become the leading 
cause of death. 

0005 Worldwide, several cancers stand out as the leading 
killers. In particular, carcinomas of the lung, prostate, breast, 
colon, pancreas, and ovary represent the primary causes of 
cancer death. These and virtually all other carcinomas share 
a common lethal feature. With very few exceptions, meta 
static disease from a carcinoma is fatal. Moreover, even for 
those cancer patients who initially Survive their primary 
cancers, common experience has shown that their lives are 
dramatically altered. Many cancer patients experience 
strong anxieties driven by the awareness of the potential for 
recurrence or treatment failure. Many cancer patients expe 
rience physical debilitations following treatment. Further 
more, many cancer patients experience a recurrence. 
0006 Worldwide, prostate cancer is the fourth most 
prevalent cancer in men. In North America and Northern 
Europe, it is by far the most common cancer in males and is 
the second leading cause of cancer death in men. In the 
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United States alone, well over 30,000 men die annually of 
this disease—second only to lung cancer. Despite the mag 
nitude of these figures, there is still no effective treatment for 
metastatic prostate cancer. Surgical prostatectomy, radiation 
therapy, hormone ablation therapy, Surgical castration and 
chemotherapy continue to be the main treatment modalities. 
Unfortunately, these treatments are ineffective for many and 
are often associated with undesirable consequences. 
0007 On the diagnostic front, the lack of a prostate tumor 
marker that can accurately detect early-stage, localized 
tumors remains a significant limitation in the diagnosis and 
management of this disease. Although the serum prostate 
specific antigen (PSA) assay has been a very useful tool, 
however its specificity and general utility is widely regarded 
as lacking in several important respects. 
0008 Progress in identifying additional specific markers 
for prostate cancer has been improved by the generation of 
prostate cancer Xenografts that can recapitulate different 
stages of the disease in mice. The LAPC (Los Angeles 
Prostate Cancer) Xenografts are prostate cancer Xenografts 
that have Survived passage in severe combined immune 
deficient (SCID) mice and have exhibited the capacity to 
mimic the transition from androgen dependence to androgen 
independence (Klein et al., 1997, Nat. Med. 3:402). More 
recently identified prostate cancer markers include PCTA-1 
(Su et al., 1996, Proc. Natl. Acad. Sci. USA 93: 7252), 
prostate-specific membrane (PSM) antigen (Pinto et al., Clin 
Cancer Res 1996 September 2 (9): 1445-51), STEAP 
(Hubert, et al., Proc Natl Acad Sci USA. 1999 Dec. 7: 
96(25): 14523-8) and prostate stem cell antigen (PSCA) 
(Reiter et al., 1998, Proc. Natl. Acad. Sci. USA 95: 1735). 
0009 While previously identified markers such as PSA, 
PSM, PCTA and PSCA have facilitated efforts to diagnose 
and treat prostate cancer, there is need for the identification 
of additional markers and therapeutic targets for prostate and 
related cancers in order to further improve diagnosis and 
therapy. 

0010 Renal cell carcinoma (RCC) accounts for approxi 
mately 3 percent of adult malignancies. Once adenomas 
reach a diameter of 2 to 3 cm, malignant potential exists. In 
the adult, the two principal malignant renal tumors are renal 
cell adenocarcinoma and transitional cell carcinoma of the 
renal pelvis or ureter. The incidence of renal cell adenocar 
cinoma is estimated at more than 29,000 cases in the United 
States, and more than 11,600 patients died of this disease in 
1998. Transitional cell carcinoma is less frequent, with an 
incidence of approximately 500 cases per year in the United 
States. 

0011 Surgery has been the primary therapy for renal cell 
adenocarcinoma for many decades. Until recently, meta 
static disease has been refractory to any systemic therapy. 
With recent developments in systemic therapies, particularly 
immunotherapies, metastatic renal cell carcinoma may be 
approached aggressively in appropriate patients with a pos 
sibility of durable responses. Nevertheless, there is a remain 
ing need for effective therapies for these patients. 

0012. Of all new cases of cancer in the United States, 
bladder cancer represents approximately 5 percent in men 
(fifth most common neoplasm) and 3 percent in women 
(eighth most common neoplasm). The incidence is increas 
ing slowly, concurrent with an increasing older population. 
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In 1998, there was an estimated 54,500 cases, including 
39.500 in men and 15,000 in women. The age-adjusted 
incidence in the United States is 32 per 100,000 for men and 
eight per 100,000 in women. The historic male/female ratio 
of 3:1 may be decreasing related to Smoking patterns in 
women. There were an estimated 11,000 deaths from blad 
der cancer in 1998 (7,800 in men and 3,900 in women). 
Bladder cancer incidence and mortality strongly increase 
with age and will be an increasing problem as the population 
becomes more elderly. 

0013 Most bladder cancers recur in the bladder. Bladder 
cancer is managed with a combination of transurethral 
resection of the bladder (TUR) and intravesical chemo 
therapy or immunotherapy. The multifocal and recurrent 
nature of bladder cancer points out the limitations of TUR. 
Most muscle-invasive cancers are not cured by TUR alone. 
Radical cystectomy and urinary diversion is the most effec 
tive means to eliminate the cancer but carry an undeniable 
impact on urinary and sexual function. There continues to be 
a significant need for treatment modalities that are beneficial 
for bladder cancer patients. 

0014) An estimated 130,200 cases of colorectal cancer 
occurred in 2000 in the United States, including 93,800 
cases of colon cancer and 36,400 of rectal cancer. Colorectal 
cancers are the third most common cancers in men and 
women. Incidence rates declined significantly during 1992 
1996 (-2.1% per year). Research suggests that these 
declines have been due to increased screening and polyp 
removal, preventing progression of polyps to invasive can 
cers. There were an estimated 56,300 deaths (47,700 from 
colon cancer, 8,600 from rectal cancer) in 2000, accounting 
for about 11% of all U.S. cancer deaths. 

0015. At present, surgery is the most common form of 
therapy for colorectal cancer, and for cancers that have not 
spread, it is frequently curative. Chemotherapy, or chemo 
therapy plus radiation, is given before or after Surgery to 
most patients whose cancer has deeply perforated the bowel 
wall or has spread to the lymph nodes. A permanent colos 
tomy (creation of an abdominal opening for elimination of 
body wastes) is occasionally needed for colon cancer and is 
infrequently required for rectal cancer. There continues to be 
a need for effective diagnostic and treatment modalities for 
colorectal cancer. 

0016. There were an estimated 164,100 new cases of lung 
and bronchial cancer in 2000, accounting for 14% of all U.S. 
cancer diagnoses. The incidence rate of lung and bronchial 
cancer is declining significantly in men, from a high of 86.5 
per 100,000 in 1984 to 70.0 in 1996. In the 1990s, the rate 
of increase among women began to slow. In 1996, the 
incidence rate in women was 42.3 per 100,000. 

0017 Lung and bronchial cancer caused an estimated 
156,900 deaths in 2000, accounting for 28% of all cancer 
deaths. During 1992-1996, mortality from lung cancer 
declined significantly among men (-1.7% per year) while 
rates for women were still significantly increasing (0.9% per 
year). Since 1987, more women have died each year of lung 
cancer than breast cancer, which, for over 40 years, was the 
major cause of cancer death in women. Decreasing lung 
cancer incidence and mortality rates most likely resulted 
from decreased Smoking rates over the previous 30 years; 
however, decreasing Smoking patterns among women lag 
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behind those of men. Of concern, although the declines in 
adult tobacco use have slowed, tobacco use in youth is 
increasing again. 
0018 Treatment options for lung and bronchial cancer 
are determined by the type and stage of the cancer and 
include Surgery, radiation therapy, and chemotherapy. For 
many localized cancers, Surgery is usually the treatment of 
choice. Because the disease has usually spread by the time 
it is discovered, radiation therapy and chemotherapy are 
often needed in combination with Surgery. Chemotherapy 
alone or combined with radiation is the treatment of choice 
for Small cell lung cancer, on this regimen, a large percent 
age of patients experience remission, which in Some cases is 
long lasting. There is however, an ongoing need for effective 
treatment and diagnostic approaches for lung and bronchial 
CaCCS. 

0019. An estimated 182,800 new invasive cases of breast 
cancer were expected to occur among women in the United 
States during 2000. Additionally, about 1,400 new cases of 
breast cancer were expected to be diagnosed in men in 2000. 
After increasing about 4% per year in the 1980s, breast 
cancer incidence rates in women have leveled off in the 
1990s to about 110.6 cases per 100,000. 
0020. In the U.S. alone, there were an estimated 41,200 
deaths (40,800 women, 400 men) in 2000 due to breast 
cancer. Breast cancer ranks second among cancer deaths in 
women. According to the most recent data, mortality rates 
declined significantly during 1992-1996 with the largest 
decreases in younger women, both white and black. These 
decreases were probably the result of earlier detection and 
improved treatment. 
0021 Taking into account the medical circumstances and 
the patient’s preferences, treatment of breast cancer may 
involve lumpectomy (local removal of the tumor) and 
removal of the lymph nodes under the arm; mastectomy 
(surgical removal of the breast) and removal of the lymph 
nodes under the arm; radiation therapy; chemotherapy; or 
hormone therapy. Often, two or more methods are used in 
combination. Numerous studies have shown that, for early 
stage disease, long-term Survival rates after lumpectomy 
plus radiotherapy are similar to survival rates after modified 
radical mastectomy. Significant advances in reconstruction 
techniques provide several options for breast reconstruction 
after mastectomy. Recently, Such reconstruction has been 
done at the same time as the mastectomy. 
0022 Local excision of ductal carcinoma in situ (DCIS) 
with adequate amounts of Surrounding normal breast tissue 
may prevent the local recurrence of the DCIS. Radiation to 
the breast and/or tamoxifen may reduce the chance of DCIS 
occurring in the remaining breast tissue. This is important 
because DCIS, if left untreated, may develop into invasive 
breast cancer. Nevertheless, there are serious side effects or 
sequelae to these treatments. There is, therefore, a need for 
efficacious breast cancer treatments. 

0023 There were an estimated 23,100 new cases of 
ovarian cancer in the United States in 2000. It accounts for 
4% of all cancers among women and ranks second among 
gynecologic cancers. During 1992-1996, ovarian cancer 
incidence rates were significantly declining. Consequent to 
ovarian cancer, there were an estimated 14,000 deaths in 
2000. Ovarian cancer causes more deaths than any other 
cancer of the female reproductive system. 
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0024 Surgery, radiation therapy, and chemotherapy are 
treatment options for ovarian cancer. Surgery usually 
includes the removal of one or both ovaries, the fallopian 
tubes (salpingo-oophorectomy), and the uterus (hysterec 
tomy). In some very early tumors, only the involved ovary 
will be removed, especially in young women who wish to 
have children. In advanced disease, an attempt is made to 
remove all intra-abdominal disease to enhance the effect of 
chemotherapy. There continues to be an important need for 
effective treatment options for ovarian cancer. 
0025. There were an estimated 28.300 new cases of 
pancreatic cancer in the United States in 2000. Over the past 
20 years, rates of pancreatic cancer have declined in men. 
Rates among women have remained approximately constant 
but may be beginning to decline. Pancreatic cancer caused 
an estimated 28.200 deaths in 2000 in the United States. 
Over the past 20 years, there has been a slight but significant 
decrease in mortality rates among men (about -0.9% per 
year) while rates have increased slightly among women. 
0026. Surgery, radiation therapy, and chemotherapy are 
treatment options for pancreatic cancer. These treatment 
options can extend Survival and/or relieve symptoms in 
many patients but are not likely to produce a cure for most. 
There is a significant need for additional therapeutic and 
diagnostic options for pancreatic cancer. 

SUMMARY OF THE INVENTION 

0027. The present invention relates to a gene, designated 
STEAP-1, that has now been found to be over-expressed in 
the cancer(s) listed in Table I. Northern blot expression 
analysis of STEAP-1 gene expression in normal tissues 
shows a restricted expression pattern in adult tissues. The 
nucleotide (FIG. 2) and amino acid (FIG. 2, and FIG. 3) 
sequences of STEAP-1 are provided. The tissue-related 
profile of STEAP-1 in normal adult tissues, combined with 
the over-expression observed in the tissues listed in Table I, 
shows that STEAP-1 is aberrantly over-expressed in at least 
Some cancers, and thus serves as a useful diagnostic, pro 
phylactic, prognostic, and/or therapeutic target for cancers 
of the tissue(s) such as those listed in Table I. 
0028. The invention provides polynucleotides corre 
sponding or complementary to all or part of the STEAP-1 
genes, mRNAS, and/or coding sequences, preferably in 
isolated form, including polynucleotides encoding STEAP 
1-related proteins and fragments of 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or more 
than 25 contiguous amino acids; at least 30, 35, 40, 45, 50. 
55, 60, 65, 70, 80, 85, 90, 95, 100 or more than 100 
contiguous amino acids of a STEAP-1-related protein, as 
well as the peptides/proteins themselves; DNA, RNA, DNA/ 
RNA hybrids, and related molecules, polynucleotides or 
oligonucleotides complementary or having at least a 90% 
homology to the STEAP-1 genes or mRNA sequences or 
parts thereof, and polynucleotides or oligonucleotides that 
hybridize to the STEAP-1 genes, mRNAs, or to STEAP-1- 
encoding polynucleotides. Also provided are means for 
isolating cDNAs and the genes encoding STEAP-1. Recom 
binant DNA molecules containing STEAP-1 polynucle 
otides, cells transformed or transduced with Such molecules, 
and host-vector systems for the expression of STEAP-1 gene 
products are also provided. The invention further provides 
antibodies that bind to STEAP-1 proteins and polypeptide 
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fragments thereof, including polyclonal and monoclonal 
antibodies, murine and other mammalian antibodies, chi 
meric antibodies, humanized and fully human antibodies, 
and antibodies labeled with a detectable marker or thera 
peutic agent. In certain embodiments there is a proviso that 
the entire nucleic acid sequence of FIG. 2 is not encoded 
and/or the entire amino acid sequence of FIG. 2 is not 
prepared. In certain embodiments, the entire nucleic acid 
sequence of FIG. 2 is encoded and/or the entire amino acid 
sequence of FIG. 2 is prepared, either of which are in 
respective human unit dose forms. 
0029. The invention further provides methods for detect 
ing the presence and status of STEAP-1 polynucleotides and 
proteins in various biological samples, as well as methods 
for identifying cells that express STEAP-1. A typical 
embodiment of this invention provides methods for moni 
toring STEAP-1 gene products in a tissue or hematology 
sample having or Suspected of having some form of growth 
dysregulation Such as cancer. 
0030 The invention further provides various immuno 
genic or therapeutic compositions and strategies for treating 
cancers that express STEAP-1 such as cancers of tissues 
listed in Table I, including therapies aimed at inhibiting the 
transcription, translation, processing or function of 
STEAP-1 as well as cancer vaccines. In one aspect, the 
invention provides compositions, and methods comprising 
them, for treating a cancer that expresses STEAP-1 in a 
human subject wherein the composition comprises a carrier 
Suitable for human use and a human unit dose of one or more 
than one agent that inhibits the production or function of 
STEAP-1. Preferably, the carrier is a uniquely human car 
rier. In another aspect of the invention, the agent is a moiety 
that is immunoreactive with STEAP-1 protein. Non-limiting 
examples of Such moieties include, but are not limited to, 
antibodies (such as single chain, monoclonal, polyclonal, 
humanized, chimeric, or human antibodies), functional 
equivalents thereof (whether naturally occurring or Syn 
thetic), and combinations thereof. The antibodies can be 
conjugated to a diagnostic or therapeutic moiety. In another 
aspect, the agent is a small molecule as defined herein. 
0031. In another aspect, the agent comprises one or more 
than one peptide which comprises a cytotoxic T lymphocyte 
(CTL) epitope that binds an HLA class I molecule in a 
human to elicit a CTL response to STEAP-1 and/or one or 
more than one peptide which comprises a helper T lympho 
cyte (HTL) epitope which binds an HLA class II molecule 
in a human to elicit an HTL response. The peptides of the 
invention may be on the same or on one or more separate 
polypeptide molecules. In a further aspect of the invention, 
the agent comprises one or more than one nucleic acid 
molecule that expresses one or more than one of the CTL or 
HTL response stimulating peptides as described above. In 
yet another aspect of the invention, the one or more than one 
nucleic acid molecule may express a moiety that is immu 
nologically reactive with STEAP-1 as described above. The 
one or more than one nucleic acid molecule may also be, or 
encodes, a molecule that inhibits production of STEAP-1. 
Non-limiting examples of Such molecules include, but are 
not limited to, those complementary to a nucleotide 
sequence essential for production of STEAP-1 (e.g. anti 
sense sequences or molecules that form a triple helix with a 
nucleotide double helix essential for STEAP-1 production) 
or a ribozyme effective to lyse STEAP-1 mRNA. 
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0032. Note that to determine the starting position of any 
peptide set forth in Tables V-XVIII and XXII to LI (collec 
tively HLAPeptide Tables) respective to its parental protein, 
e.g., variant 1, variant 2, etc., reference is made to three 
factors: the particular variant, the length of the peptide in an 
HLA Peptide Table, and the Search Peptides in Table LXI. 
Generally, a unique Search Peptide is used to obtain HLA 
peptides of a particular for a particular variant. The position 
of each Search Peptide relative to its respective parent 
molecule is listed in Table LXI. Accordingly, if a Search 
Peptide begins at position “X”, one must add the value 
“X-1” to each position in Tables V-XVIII and XXII to LI to 
obtain the actual position of the HLA peptides in their 
parental molecule. For example, if a particular Search Pep 
tide begins at position 150 of its parental molecule, one must 
add 150-1, i.e., 149 to each HLA peptide amino acid position 
to calculate the position of that amino acid in the parent 
molecule. 

0033) One embodiment of the invention comprises an 
HLA peptide, that occurs at least twice in Tables V-XVIII 
and XXII to LI collectively, or an oligonucleotide that 
encodes the HLA peptide. Another embodiment of the 
invention comprises an HLA peptide that occurs at least 
once in Tables V-XVIII and at least once in tables XXII to 
LI, or an oligonucleotide that encodes the HLA peptide. 
0034. Another embodiment of the invention is antibody 
epitopes, which comprise a peptide regions, or an oligo 
nucleotide encoding the peptide region, that has one two, 
three, four, or five of the following characteristics: 
0035) i) a peptide region of at least 5 amino acids of a 
particular peptide of FIG. 3, in any whole number increment 
up to the full length of that protein in FIG. 3, that includes 
an amino acid position having a value equal to or greater 
than 0.5,0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in 
the Hydrophilicity profile of FIG. 5: 
0036) ii) a peptide region of at least 5 amino acids of a 
particular peptide of FIG. 3, in any whole number increment 
up to the full length of that protein in FIG. 3, that includes 
an amino acid position having a value equal to or less than 
0.5,0.4, 0.3, 0.2, 0.1, or having a value equal to 0.0, in the 
Hydropathicity profile of FIG. 6; 
0037 iii) a peptide region of at least 5 amino acids of a 
particular peptide of FIG. 3, in any whole number increment 
up to the full length of that protein in FIG. 3, that includes 
an amino acid position having a value equal to or greater 
than 0.5,0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in 
the Percent Accessible Residues profile of FIG. 7: 
0038 iv) a peptide region of at least 5 amino acids of a 
particular peptide of FIG. 3, in any whole number increment 
up to the full length of that protein in FIG. 3, that includes 
an amino acid position having a value equal to or greater 
than 0.5,0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in 
the Average Flexibility profile of FIG.8; or 
0.039 v) a peptide region of at least 5 amino acids of a 
particular peptide of FIG. 3, in any whole number increment 
up to the full length of that protein in FIG. 3, that includes 
an amino acid position having a value equal to or greater 
than 0.5,0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in 
the Beta-turn profile of FIG. 9. 

BRIEF DESCRIPTION OF THE FIGURES 

0040 FIG. 1. The STEAP-1 SSH sequence of 436 nucle 
otides. 
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0041 FIG. 2. The cDNA and amino acid sequence of 
STEAP-1 variant 1 (also called “STEAP-1 v.1” or 
“STEAP-1 variant 1”) is shown in FIG. 2A. The start 
methionine is underlined. The open reading frame extends 
from nucleic acid 66-1085 including the stop codon. The 
cDNA and amino acid sequence of STEAP-1 variant 2 (also 
called “STEAP-1 v.2) is shown in FIG. 2B. The codon for 
the start methionine is underlined. The open reading frame 
extends from nucleic acid 96-872 including the stop codon. 
The cDNA and amino acid sequence of STEAP-1 variant 3 
(also called “STEAP-1 v.3') is shown in FIG. 2C. The 
codon for the start methionine is underlined. The open 
reading frame extends from nucleic acid 96-944 including 
the stop codon. The cDNA and amino acid sequence of 
STEAP-1 variant 4 (also called “STEAP-1 v.4”) is shown in 
FIG. 2D. The codon for the start methionine is underlined. 
The open reading frame extends from nucleic acid 96-872 
including the stop codon. The cDNA and amino acid 
sequence of STEAP-1 variant 5 (also called “STEAP-1 V.5') 
is shown in FIG. 2E. The codon for the start methionine is 
underlined. The open reading frame extends from nucleic 
acid 96-872 including the stop codon. The cDNA and amino 
acid sequence of STEAP-1 variant 6 (also called “STEAP-1 
V.6’) is shown in FIG. 2F. The codon for the start methion 
ine is underlined. The open reading frame extends from 
nucleic acid 96-872 including the stop codon. The cDNA 
and amino acid sequence of STEAP-1 variant 7 (also called 
“STEAP-1 v.7) is shown in FIG. 2G. The codon for the 
start methionine is underlined. The open reading frame 
extends from nucleic acid 96-872 including the stop codon. 
The cDNA and amino acid sequence of STEAP-1 variant 8 
(also called “STEAP-1 v.8) is shown in FIG. 2H. The 
codon for the start methionine is underlined. The open 
reading frame extends from nucleic acid 96-872 including 
the stop codon. The cDNA and amino acid sequence of 
STEAP-1 variant 9 (also called “STEAP-1 v.9") is shown in 
FIG. 21. The codon for the start methionine is underlined. 
The open reading frame extends from nucleic acid 96-872 
including the stop codon. The cDNA and amino acid 
sequence of STEAP-1 variant 10 (also called “STEAP-1 
V. 10') is shown in FIG. 2.J. The codon for the start methion 
ine is underlined. The open reading frame extends from 
nucleic acid 96-872 including the stop codon. The cDNA 
and amino acid sequence of STEAP-1 variant 11 (also called 
“STEAP-1 v.11”) is shown in FIG. 2K. The codon for the 
start methionine is underlined. The open reading frame 
extends from nucleic acid 96-872 including the stop codon. 
The cDNA and amino acid sequence of STEAP-1 variant 12 
(also called “STEAP-1 v.12) is shown in FIG. 2L. The 
codon for the start methionine is underlined. The open 
reading frame extends from nucleic acid 96-872 including 
the stop codon. The cDNA and amino acid sequence of 
STEAP-1 variant 13 (also called “STEAP-1 v.13') is shown 
in FIG. 2M. The codon for the start methionine is under 
lined. The open reading frame extends from nucleic acid 
96-872 including the stop codon. The cDNA and amino acid 
sequence of STEAP-1 variant 14 (also called “STEAP-1 
v. 14) is shown in FIG. 2N. The codon for the start 
methionine is underlined. The open reading frame extends 
from nucleic acid 96-872 including the stop codon. The 
cDNA and amino acid sequence of STEAP-1 variant 15 
(also called “STEAP-1 v.15') is shown in FIG. 20. The 
codon for the start methionine is underlined. The open 
reading frame extends from nucleic acid 96-872 including 
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the stop codon. The cDNA and amino acid sequence of 
STEAP-1 variant 16 (also called “STEAP-1 v.16”) is shown 
in FIG. 2P. The codon for the start methionine is underlined. 
The open reading frame extends from nucleic acid 96-872 
including the stop codon. The cDNA and amino acid 
sequence of STEAP-1 variant 17 (also called “STEAP-1 
v.17) is shown in FIG. 20. The codon for the start 
methionine is underlined. The open reading frame extends 
from nucleic acid 96-872 including the stop codon. As used 
herein, a reference to STEAP-1 includes all variants thereof, 
including those shown in FIGS. 10 and 12. 
0042 FIG. 3. Amino acid sequence of STEAP-1 v.1 is 
shown in FIG. 3A; it has 339 amino acids. The amino acid 
sequence of STEAP-1 v.2 is shown in FIG. 3B; it has 258 
amino acids. The amino acid sequence of STEAP-1 V.3 is 
shown in FIG. 3C; it has 282 amino acids. The amino acid 
sequence of STEAP-1 v.4 is shown in FIG. 3D: it has 258 
amino acids. As used herein, a reference to STEAP-1 
includes all variants thereof, including those shown in FIG. 
11. 

0.043 FIG. 4. The amino acid sequence alignment of 
STEAP-1 v.1 with mouse TNFC.-induced adipose-related 
protein (gi/16905133) is shown in FIG. 4A. The amino acid 
sequence alignment of STEAP-1 v.1 with rat pHyde protein 
(gi/21717.6657) is shown in FIG. 4B. FIG. 4C shows 
Homology of STEAP-1 to mouse six transmembrane epi 
thelial antigen of the prostate (gi20820492). 
0044 FIG. 5. (5) Hydrophilicity amino acid profile of 
STEAP-1 variant 1. (5A) Hydrophilicity amino acid profile 
of STEAP-1 variant 3, determined by computer algorithm 
sequence analysis using the method of Hopp and Woods 
(Hopp T. P. Woods K. R., 1981. Proc. Natl. Acad. Sci. 
U.S.A. 78:3824-3828) accessed on the ProtScale website 
located on the worldwide web URL ch/cgi-bin/protscale.pl) 
through the ExPasy molecular biology server. 
004.5 FIG. 6. (6) Hydropathicity amino acid profile of 
STEAP-1 variant 1. (6A) Hydropathicity amino acid profile 
of STEAP-1 variant 3, determined by computer algorithm 
sequence analysis using the method of Kyte and Doolittle 
(Kyte J. Doolittle R. F., 1982. J. Mol. Biol. 157:105-132) 
accessed on the ProtScale website located on the worldwide 
web URL expasy.ch/cgi-bin/protscale.pl) through the 
ExPasy molecular biology server. 
0046 FIG. 7. (7) Percent accessible residues amino acid 
profile of STEAP-1 variant 1. (7A) Percent accessible resi 
dues amino acid profile of STEAP-1 variant 3, determined 
by computer algorithm sequence analysis using the method 
of Janin (Janin.J., 1979 Nature 277:491-492) accessed on the 
ProtScale website located on the world wide web URL 
expasy.ch/cgi-bin/protscale-pl) through the ExPasy molecu 
lar biology server. 
0047 FIG.8. (8) Average flexibility amino acid profile of 
STEAP-1 variant 1. (8A) Average flexibility amino acid 
profile of STEAP-1 variant 3, determined by computer 
algorithm sequence analysis using the method of Bhaskaran 
and Ponnuswamy (Bhaskaran R., and Ponnuswamy P. K., 
1988. Int. J. Pept. Protein Res. 32:242-255) accessed on the 
ProtScale website located on the world wide web URL 
expasy.ch/cgi-bin/protscale-pl) through the ExPasy molecu 
lar biology server. 
0048 FIG. 9... (9) Beta-turn amino acid profile of 
STEAP-1 variant 1. (9A) Beta-turn amino acid profile of 
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STEAP-1 variant 3, determined by computer algorithm 
sequence analysis using the method of Deleage and Roux 
(Deleage, G. Roux B. 1987 Protein Engineering 1:289-294) 
accessed on the ProtScale website located on the worldwide 
web URL expasy.ch/cgi-bin/protscale.pl) through the 
ExPasy molecular biology server. 

0049 FIG. 10. Schematic alignment of SNP variants of 
8P1D4. Variants 8P1D4 v.4 through v.17 are variants with 
single nucleotide differences as compared to 8P1D4 v.2. 
Though these SNP variants are shown separately, they could 
also occur in any combinations and in any transcript variants 
that contains the base pairs, e.g., 8P1D4 V.1 and v.3. Num 
bers correspond to those of 8P1D4 v.2. Black box shows the 
same sequence as 8P1D4 v.2. SNPs are indicated above the 
box. 

0050 FIG. 11. Exon compositions of transcript variants 
of 8P1D4. This figure shows the structure of the transcript 
variants without poly A tail. Variants 8P1D4 v.1, v.2 and V.3 
are transcript variants that share the same exons 2 and 3. The 
first exon of 8P1D4 v.1 is 30 bases shorter at 5' end than the 
first exons of the other two transcript variants. The fourth 
exon of 8P1D4 V.2 is the same as the combined exon 4, 
intron 4 and exon 5 of 8P1D4 v. 1. Compared with 8P1D4 
v. 1, variant 8P1D4 V.3 has an additional exon spliced out 
from intron 4 of 8P1D4 V.1. Lengths of introns and exons are 
not proportional. 

0051 FIG. 12. Schematic alignment of protein variants 
of 8P1D4. Protein variants correspond to nucleotide vari 
ants. Nucleotide variants 8P1D4 v.5 through v.17 in FIG. 10 
code for the same protein as 8P1D4 v.2. Proteins translated 
from transcript variants 8P1D4 V.1 and v.3 as shown in FIG. 
11 may contain amino acid F (Phe) or L (Leu) at position 
169. Singleamino acid differences were indicated above the 
boxes. Black boxes represent the same sequence as 8P1D4 
V.1. Boxes with different patterns of filling show different 
sequences. Numbers underneath the box correspond to 
8P1D4 V.1 

0.052 FIG. 13. FIGS. 13(a)-(c). Secondary structure and 
transmembrane domains prediction for 8P1D4 protein vari 
ants. The secondary structure of 8P1D4 protein variants 1 
(SEQ ID NO: 93), 2 (SEQID NO:94), and 3 (SEQID NO: 
95); (FIGS. 13a-13c, respectively) were predicted using the 
HNN Hierarchical Neural Network method (Guermeur, 
1997, http://pbilibcp.fr/cgi-bin/mpsa automat.pl?page 
npsa inn.html), accessed from the ExPasy molecular biology 
server located on the World WideWeb at (...expasy.ch/tools/). 
This method predicts the presence and location of alpha 
helices, extended strands, and random coils from the pri 
mary protein sequence. The percent of the protein in a given 
secondary structure is also listed. FIGS. 13(d), 13(f), and 
13(h): Schematic representations of the probability of exist 
ence of transmembrane regions and orientation of 8P1D4 
variant 1-3, (FIGS. 13(d), 13(f) and 13(h) respectively, based 
on the TMpred algorithm of Hofmann and Stoffel which 
utilizes TMBASE (K. Hofmann, W. Stoffel. TMBASE A 
database of membrane spanning protein segments Biol. 
Chem. Hoppe-Seyler 374:166, 1993). FIGS. 13(e), 13(g), 
and 13(i): Schematic representations of the probability of the 
existence of transmembrane regions and the extracellular 
and intracellular orientation of 8P1D4 variants 1-3, FIGS. 
13(e), 13(g), and 13(i) respectively, based on the TMHMM 
algorithm of Sonnhammer, Von Heijne, and Krogh (Erik L. 
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L. Sonnhammer, Gunnar von Heijne, and Anders Krogh: A 
hidden Markov model for predicting transmembrane helices 
in protein sequences. In Proc. of Sixth Int. Conf. on Intel 
ligent Systems for Molecular Biology, p 175-182 Ed J. 
Glasgow, T. Littlejohn, F. Major, R. Lathrop, D. Sankoff, and 
C. Sensen Menlo Park, Calif: AAAI Press, 1998). The 
TMpred and TMHMM algorithms are accessed from the 
ExPasy molecular biology server located on the World Wide 
Web at (expasy.ch/tools/). 

0053 FIG. 14. Expression of STEAP-1 in stomach can 
cer patient specimen. RNA was extracted from normal 
stomach (N) and from 10 different stomach cancer patient 
specimens (T). Northern blot with 10 ug of total RNA/lane 
was probed with STEAP-1 sequence. Results show strong 
expression of an approximately 1.6 kb STEAP-1 in the 
stomach tumor tissues. The lower panel represents ethidium 
bromide staining of the blot showing quality of the RNA 
samples. 

0054 FIG. 15 STEAP-1 expression in rectum cancer 
patient tissues. RNA was extracted from normal rectum (N), 
rectum cancer patient tumors (T), and rectum cancer 
metastasis (M). Northern blots with 10 ug of total RNA were 
probed with the STEAP-1 sequence. Results show strong 
expression of STEAP-1 in the rectum cancer patient tissues. 
The lower panel represents ethidium bromide staining of the 
blot showing quality of the RNA samples. 

0055 FIG. 16. Expression of STEAP-1 in human umbili 
cal vein endothelial cells (HUVEC). First strand cDNA was 
prepared from HUVEC cells, LAPC-4AD and LAPC-9AD 
prostate cancer Xenografts, as well as from human brain 
tissues. Normalization was performed by PCR using primers 
to actin and GAPDH. Semi-quantitative PCR, using primers 
to STEAP-1, was performed at 27 and 30 cycles of ampli 
fication (A). As a control, PCR using primers to actin is 
shown in (B). Results show strong expression of STEAP-1 
in HUVEC cells similar to the expression detected in 
prostate cancer xenograft tissues. Expression of STEAP-1 in 
HUVEC cells indicates that targeting STEAP-1 may also 
target endothelial cells of the neovasculature of the tumors. 

0056 FIG. 17. Shows that STEAP-1 increased calcium 
flux in response to LPA. 

0057 FIG. 18. Shows that STEAP-1-mediated calcium 
transport regulates prostate cancer growth by regulating 
intracellular levels of calcium. 

0.058 FIG. 19. The figure demonstrates that STEAP-1 
mediates the transfer of the small molecule calcein between 
adjacent cells, and thereby regulates cell-cell communica 
tion in prostate cancer cells. The results demonstrated that 
while PC3 control cells (no detectable STEAP-1 protein 
expression) exhibit little calcein transfer, the expression of 
STEAP-1 allows the transfer of small molecules between 
cells, whereby the initially red recipient cells take on a 
brownish color, and co-localize the red and green molecules. 

0059 FIG. 20. The figure demonstrates that STEAP-1 
mediates the transfer of the small molecule calcein between 
adjacent cells, and thereby regulates cell-cell communica 
tion in prostate cancer cells. The figure shows the time 
dependent manner of cell-cell communication mediated by 
STEAP-1, where little transfer in PC3-STEAP-1 cells is 
seen at 6 hours, and much transfer is seen at 24 hours. 
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0060 FIG. 21. This figure shows whether expression of 
STEAP-1 is sufficient to regulate specific signaling path 
ways not otherwise active in resting PC3 cells, the effect of 
these genes on the activation of the p38 MAPK cascade was 
investigated in the prostate cancer cell line PC3. FIG. 21A 
shows that while expression of the control neogene has no 
effect on p38 phosphorylation, expression of STEAP-1 in 
PC3 cells is sufficient to induce the activation of the p38 
pathway. FIG. 21B shows the results were verified using 
western blotting with an anti-p38 Ab, which shows equal 
protein loading on the gels. 
0061 FIG. 22. This figure shows the sufficiency of 
expression of STEAP-1 in the prostate cancer cell line PC3 
to activate the mitogenic MAPK pathway, namely the ERK 
cascade. FIG. 22A shows that while expression of the 
control neogene has no effect on ERK phosphorylation, 
expression of STEAP-1 in PC3 cells is sufficient to induce 
an increase in ERK phosphorylation. FIG. 22B shows these 
results were verified using anti-ERK western blotting and 
confirm the activation of the ERK pathway by STEAP-1 and 
STEAP-2. 

0062 FIG. 23. Shows necessary expression of STEAP-1 
on Donor and Recipient Cells. 
0063 FIG. 24. Shows that the introduction of STEAP-1 
specific RNAi reduces the expression of STEAP-1 in recom 
binant 3T3 and Rat-1 cells. Whole cell immunostaining 
revealed that the STEAP-1 RNAi reduced STEAP-1 expres 
sion in Rat-1 and 3T3 cells. This reduction was confirmed by 
Western blot analysis where STEAP-1 protein was substan 
tially reduced in STEAP-1 RNAi treated cells relative to 
control and untreated cells. 

0064 FIG. 25. Shows that RNAi reduces the endogenous 
expression of STEAP-1 in the prostate cancer and LNCaP 
cell line. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0065 Outline of Sections 
0.066 I.) Definitions 
0067 II.) STEAP-1 Polynucleotides 
0068 II.A.) Uses of STEAP-1 Polynucleotides 
0069 II.A. 1.) Monitoring of Genetic Abnormalities 
0070 II.A.2.) Antisense Embodiments 
0071 II.A.3.) Primers and Primer Pairs 

0072 II.A.4.) Isolation of STEAP-1-Encoding Nucleic 
Acid Molecules 

0.073 II.A.5.) Recombinant Nucleic Acid Molecules and 
Host-Vector Systems 
0074 III.) STEAP-1-related Proteins 

0075 III.A.) Motif-bearing Protein Embodiments 
0.076 III.B.) Expression of STEAP-1-related Proteins 
0.077 III.C.) Modifications of STEAP-1-related Pro 
teins 

0078 
0079 

III.D.) Uses of STEAP-1-related Proteins 
IV.) STEAP-1 Antibodies 
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0080) 
0081) 

V.) STEAP-1 Cellular Immune Responses 
VI.) STEAP-1 Transgenic Animals 

0082) VII.) Methods for the Detection of STEAP-1 
0083) VIII.) Methods for Monitoring the Status of 
STEAP-1-related Genes and Their Products 

0084) IX.) Identification of Molecules That Interact With 
STEAP-1 

0085 X.) Therapeutic Methods and Compositions 
008.6 X.A.) Anti-Cancer Vaccines 

0087 X.B.) STEAP-1 as a Target for Antibody-Based 
Therapy 

0088 X.C.) STEAP-1 as a Target for Cellular Immune 
Responses 

0089 X.C.1. Minigene Vaccines 
0090 X.C.2. Combinations of CTL Peptides with 
Helper Peptides 

0.091 X.C.3. Combinations of CTL Peptides with T 
Cell Priming Agents 

0092 X.C.4. Vaccine Compositions Comprising DC 
Pulsed with CTL and/or HTL Peptides 

0093 X.D.) Adoptive Immunotherapy 
0094 X.E.) Administration of Vaccines for Therapeutic 
or Prophylactic Purposes 
0.095 XI.) Diagnostic and Prognostic Embodiments of 
STEAP-1. 

0096 XII.) Inhibition of STEAP-1 Protein Function 
0097 XII.A.) Inhibition of STEAP-1 With Intracellu 
lar Antibodies 

0.098 XII.B.) Inhibition of STEAP-1 with Recombi 
nant Proteins 

0099 XII.C.) Inhibition of STEAP-1 Transcription or 
Translation 

0100 XII.D.) General Considerations for Therapeutic 
Strategies 

0101 XIII.) KITS/Articles of Manufacture 
0102). I.) Definitions: 
0103 Unless otherwise defined, all terms of art, notations 
and other Scientific terms or terminology used herein are 
intended to have the meanings commonly understood by 
those of skill in the art to which this invention pertains. In 
Some cases, terms with commonly understood meanings are 
defined herein for clarity and/or for ready reference, and the 
inclusion of such definitions herein should not necessarily be 
construed to represent a substantial difference over what is 
generally understood in the art. Many of the techniques and 
procedures described or referenced herein are well under 
stood and commonly employed using conventional meth 
odology by those skilled in the art, Such as, for example, the 
widely utilized molecular cloning methodologies described 
in Sambrook et al., Molecular Cloning: A Laboratory 
Manual 2nd. edition (1989) Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, N.Y. As appropriate, procedures 
involving the use of commercially available kits and 
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reagents are generally carried out in accordance with manu 
facturer defined protocols and/or parameters unless other 
wise noted. 

0.104) The terms “advanced prostate cancer, “locally 
advanced prostate cancer”, “advanced disease' and “locally 
advanced disease' mean prostate cancers that have extended 
through the prostate capsule, and are meant to include stage 
C disease under the American Urological Association 
(AUA) system, stage C-C disease under the Whitmore 
Jewett system, and stage T3-T4 and N+ disease under the 
TNM (tumor, node, metastasis) system. In general, Surgery 
is not recommended for patients with locally advanced 
disease, and these patients have Substantially less favorable 
outcomes compared to patients having clinically localized 
(organ-confined) prostate cancer. Locally advanced disease 
is clinically identified by palpable evidence of induration 
beyond the lateral border of the prostate, or asymmetry or 
induration above the prostate base. Locally advanced pros 
tate cancer is presently diagnosed pathologically following 
radical prostatectomy if the tumor invades or penetrates the 
prostatic capsule, extends into the Surgical margin, or 
invades the seminal vesicles. 

0105. “Altering the native glycosylation pattern' is 
intended for purposes herein to mean deleting one or more 
carbohydrate moieties found in native sequence STEAP-1 
(either by removing the underlying glycosylation site or by 
deleting the glycosylation by chemical and/or enzymatic 
means), and/or adding one or more glycosylation sites that 
are not present in the native sequence STEAP-1. In addition, 
the phrase includes qualitative changes in the glycosylation 
of the native proteins, involving a change in the nature and 
proportions of the various carbohydrate moieties present. 

0106 The term “analog refers to a molecule which is 
structurally similar or shares similar or corresponding 
attributes with another molecule (e.g. a STEAP-1-related 
protein). For example, an analog of a STEAP-1 protein can 
be specifically bound by an antibody or T cell that specifi 
cally binds to STEAP-1. 
0.107 The term “antibody' is used in the broadest sense. 
Therefore, an “antibody’ can be naturally occurring or 
man-made such as monoclonal antibodies produced by 
conventional hybridoma technology. Anti-STEAP-1 anti 
bodies comprise monoclonal and polyclonal antibodies as 
well as fragments containing the antigen-binding domain 
and/or one or more complementarity determining regions of 
these antibodies. 

0108) An “antibody fragment' is defined as at least a 
portion of the variable region of the immunoglobulin mol 
ecule that binds to its target, i.e., the antigen-binding region. 
In one embodiment it specifically covers single anti 
STEAP-1 antibodies and clones thereof (including agonist, 
antagonist and neutralizing antibodies) and anti-STEAP-1 
antibody compositions with polyepitopic specificity. 

0.109 The term “codon optimized sequences” refers to 
nucleotide sequences that have been optimized for a par 
ticular host species by replacing any codons having a usage 
frequency of less than about 20%. Nucleotide sequences that 
have been optimized for expression in a given host species 
by elimination of spurious polyadenylation sequences, 
elimination of exon/intron splicing signals, elimination of 
transposon-like repeats and/or optimization of GC content in 
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addition to codon optimization are referred to herein as an 
“expression enhanced sequences.” 
0110. The term “cytotoxic agent” refers to a substance 
that inhibits or prevents the expression activity of cells, 
function of cells and/or causes destruction of cells. The term 
is intended to include radioactive isotopes chemotherapeutic 
agents, and toxins such as Small molecule toxins or enzy 
matically active toxins of bacterial, fungal, plant or animal 
origin, including fragments and/or variants thereof. 
Examples of cytotoxic agents include, but are not limited to 
auristatins, auromycins, maytansinoids, yttrium, bismuth, 
ricin, ricin A-chain, combrestatin, duocarmycins, dolost 
atins, doxorubicin, daunorubicin, taxol, cisplatin, cc 1065. 
ethidium bromide, mitomycin, etoposide, tenoposide, Vinc 
ristine, vinblastine, colchicine, dihydroxy anthracin dione, 
actinomycin, diphtheria toxin, Pseudomonas exotoxin (PE) 
A, PE40, abrin, abrin A chain, modeccin A chain, alpha 
sarcin, gelonin, mitogellin, retstrictocin, phenomycin, eno 
mycin, curicin, crotin, calicheamicin, Sapaonaria officinalis 
inhibitor, and glucocorticoid and other chemotherapeutic 
agents, as well as radioisotopes such as At', I'', I'', Y', 
Re, Re, Sm', Bil? or ?, P and radioactive iso 
topes of Lu including Lu'77. Antibodies may also be con 
jugated to an anti-cancer pro-drug activating enzyme 
capable of converting the pro-drug to its active form. 
0111. The term “homolog” refers to a molecule which 
exhibits homology to another molecule, by for example, 
having sequences of chemical residues that are the same or 
similar at corresponding positions. 
0112 “Human Leukocyte Antigen' or “HLA' is a human 
class I or class II Major Histocompatibility Complex (MHC) 
protein (see, e.g., Stites, et al., IMMUNOLOGY, 8" ED., 
Lange Publishing, Los Altos, Calif. (1994). 
0113. The terms “hybridize”, “hybridizing”, “hybridizes' 
and the like, used in the context of polynucleotides, are 
meant to refer to conventional hybridization conditions, 
preferably such as hybridization in 50% formamide/6xSSC/ 
0.1% SDS/100 g/ml ssDNA, in which temperatures for 
hybridization are above 37 degrees C. and temperatures for 
washing in 0.1xSSC/0.1% SDS are above 55 degrees C. 
0114. The phrases "isolated or “biologically pure” refer 
to material which is substantially or essentially free from 
components which normally accompany the material as it is 
found in its native state. Thus, isolated peptides in accor 
dance with the invention preferably do not contain materials 
normally associated with the peptides in their in situ envi 
ronment. For example, a polynucleotide is said to be “iso 
lated when it is substantially separated from contaminant 
polynucleotides that correspond or are complementary to 
genes other than the STEAP-1 genes or that encode polypep 
tides other than STEAP-1 gene product or fragments 
thereof. A skilled artisan can readily employ nucleic acid 
isolation procedures to obtain an isolated STEAP-1 poly 
nucleotide. A protein is said to be “isolated.” for example, 
when physical, mechanical or chemical methods are 
employed to remove the STEAP-1 proteins from cellular 
constituents that are normally associated with the protein. A 
skilled artisan can readily employ standard purification 
methods to obtain an isolated STEAP-1 protein. Alterna 
tively, an isolated protein can be prepared by chemical 
CaS. 

0115 The term “mammal refers to any organism clas 
sified as a mammal, including mice, rats, rabbits, dogs, cats, 
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cows, horses and humans. In one embodiment of the inven 
tion, the mammal is a mouse. In another embodiment of the 
invention, the mammal is a human. 

0.116) The terms “metastatic prostate cancer and “meta 
static disease' mean prostate cancers that have spread to 
regional lymph nodes or to distant sites, and are meant to 
include stage D disease under the AUA system and stage 
TxNxM+ under the TNM system. As is the case with locally 
advanced prostate cancer, Surgery is generally not indicated 
for patients with metastatic disease, and hormonal (androgen 
ablation) therapy is a preferred treatment modality. Patients 
with metastatic prostate cancer eventually develop an andro 
gen-refractory state within 12 to 18 months of treatment 
initiation. Approximately half of these androgen-refractory 
patients die within 6 months after developing that status. The 
most common site for prostate cancer metastasis is bone. 
Prostate cancer bone metastases are often osteoblastic rather 
than osteolytic (i.e., resulting in net bone formation). Bone 
metastases are found most frequently in the spine, followed 
by the femur, pelvis, rib cage, skull and humerus. Other 
common sites for metastasis include lymph nodes, lung, 
liver and brain. Metastatic prostate cancer is typically diag 
nosed by open or laparoscopic pelvic lymphadenectomy, 
whole body radionuclide scans, skeletal radiography, and/or 
bone lesion biopsy. 
0.117) The term “monoclonal antibody” refers to an anti 
body obtained from a population of Substantially homoge 
neous antibodies, i.e., the antibodies comprising the popu 
lation are identical except for possible naturally occurring 
mutations that are present in minor amounts. 

0118. A “motif, as in biological motif of a STEAP-1- 
related protein, refers to any pattern of amino acids forming 
part of the primary sequence of a protein, that is associated 
with a particular function (e.g. protein-protein interaction, 
protein-DNA interaction, etc) or modification (e.g. that is 
phosphorylated, glycosylated or amidated), or localization 
(e.g. secretory sequence, nuclear localization sequence, etc.) 
or a sequence that is correlated with being immunogenic, 
either humorally or cellularly. A motif can be either con 
tiguous or capable of being aligned to certain positions that 
are generally correlated with a certain function or property. 
In the context of HLA motifs, “motif refers to the pattern 
of residues in a peptide of defined length, usually a peptide 
of from about 8 to about 13 amino acids for a class I HLA 
motif and from about 6 to about 25 amino acids for a class 
II HLA motif, which is recognized by a particular HLA 
molecule. Peptide motifs for HLA binding are typically 
different for each protein encoded by each human HLA 
allele and differ in the pattern of the primary and secondary 
anchor residues. 

0119) A “pharmaceutical excipient comprises a material 
Such as an adjuvant, a carrier, pH-adjusting and buffering 
agents, tonicity adjusting agents, wetting agents, preserva 
tive, and the like. 

0120) “Pharmaceutically acceptable' refers to a non 
toxic, inert, and/or composition that is physiologically com 
patible with humans or other mammals. 
0121 The term “polynucleotide' means a polymeric 
form of nucleotides of at least 10 bases or base pairs in 
length, either ribonucleotides or deoxynucleotides or a 
modified form of either type of nucleotide, and is meant to 
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include single and double stranded forms of DNA and/or 
RNA. In the art, this term if often used interchangeably with 
"oligonucleotide'. A polynucleotide can comprise a nucle 
otide sequence disclosed herein wherein thymidine (T), as 
shown for example in FIG. 2, can also be uracil (U); this 
definition pertains to the differences between the chemical 
structures of DNA and RNA, in particular the observation 
that one of the four major bases in RNA is uracil (U) instead 
of thymidine (T). 
0122) The term “polypeptide' means a polymer of at least 
about 4, 5, 6, 7, or 8 amino acids. Throughout the specifi 
cation, standard three letter or single letter designations for 
amino acids are used. In the art, this term is often used 
interchangeably with "peptide' or “protein'. 
0123. An HLA “primary anchor residue' is an amino acid 
at a specific position along a peptide sequence which is 
understood to provide a contact point between the immu 
nogenic peptide and the HLA molecule. One to three, 
usually two, primary anchor residues within a peptide of 
defined length generally defines a “motif for an immuno 
genic peptide. These residues are understood to fit in close 

Isotope Description of use 
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contact with peptide binding groove of an HLA molecule, 
with their side chains buried in specific pockets of the 
binding groove. In one embodiment, for example, the pri 
mary anchor residues for an HLA class I molecule are 
located at position 2 (from the amino terminal position) and 
at the carboxyl terminal position of a 8, 9, 10, 11, or 12 
residue peptide epitope in accordance with the invention. In 
another embodiment, for example, the primary anchor resi 
dues of a peptide that will bind an HLA class II molecule are 
spaced relative to each other, rather than to the termini of a 
peptide, where the peptide is generally of at least 9 amino 
acids in length. The primary anchor positions for each motif 
and supermotif are set forth in Table IV. For example, analog 
peptides can be created by altering the presence or absence 
of particular residues in the primary and/or secondary 
anchor positions shown in Table IV. Such analogs are used 
to modulate the binding affinity and/or population coverage 
of a peptide comprising a particular HLA motif or Super 
motif. 

0.124 “Radioisotopes' include, but are not limited to the 
following (non-limiting exemplary uses are also set forth): 

Examples of Medical Isotopes: 

Actinium-225 
(AC-225) 
Actinium-227 

(AC-227) 
Bismuth-212 
(Bi-212) 
Bismuth-213 
(Bi-213) 
Cadmium-109 

(Cd-109) 
Cobalt-60 
(Co-60) 
Copper-64 
(Cu-64) 
Copper-67 
(Cu-67) 
Dysprosium-166 
(Dy-166) 
Erbium-169 
(Er-169) 
Europium-152 
(Eu-152) 
Europium-154 
(Eu-154) 
Gadolinium-153 
(Gd-153) 
Gold-198 

(Au-198) 
Holmium-166 
(Ho-166) 
Iodine-125 
(I-125) 

Cancer detection 

Supplies 

See Thorium-229 (Th-229) 

Parent of Radium-223 (Ra-223) which is an alpha emitter used to treat metastases in the skeleton 
resulting from cancer (i.e., breast and prostate cancers), and cancer radioimmunotherapy 
See Thorium-228 (Th-228) 

See Thorium-229 (Th-229) 

Radiation source for radiotherapy of cancer, for food irradiators, and for sterilization of medical 

A positron emitter used for cancer therapy and SPECT imaging 

Betagamma emitter used in cancer radioimmunotherapy and diagnostic studies (i.e., breast and 
colon cancers, and lymphoma) 
Cancer radioimmunotherapy 

Rheumatoid arthritis treatment, particularly for the Small joints associated with fingers and toes 

Radiation source for food irradiation and for sterilization of medical Supplies 

Radiation source for food irradiation and for sterilization of medical Supplies 

Osteoporosis detection and nuclear medical quality assurance devices 

implant and intracavity therapy of ovarian, prostate, and brain cancers 

Multiple myeloma treatment in targeted skeletal therapy, cancer radioimmunotherapy, bone marrow 
ablation, and rheumatoid arthritis treatment 
Osteoporosis detection, diagnostic imaging, tracer drugs, brain cancer treatment, radiolabelling, 
tumor imaging, mapping of receptors in the brain, interstitial radiation therapy, brachytherapy for 
treatment of prostate cancer, determination of glomerular filtration rate (GFR), determination of 
plasma volume, detection of deep vein thrombosis of the legs 

Iodine-131 
(I-131) 

Thyroid function evaluation, thyroid disease detection, treatment of thyroid cancer as well as other 
non-malignant thyroid diseases (i.e., Graves disease, goiters, and hyperthyroidism), treatment of 
leukemia, lymphoma, and other forms of cancer (e.g., breast cancer) using radioimmunotherapy 

Iridium-192 
(Ir-192) 
Lutetium-177 
(Lu-177) 

Brachytherapy, brain and spinal cord tumor treatment, treatment of blocked arteries (i.e., 
arteriosclerosis and restenosis), and implants for breast and prostate tumors 
Cancer radioimmnunotherapy and treatment of blocked arteries (i.e., arteriosclerosis and restenosis) 
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-continued 

Examples of Medical Isotopes: 

Isotope Description of use 

Molybdenum-99 
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Parent of Technetium-99m (Tc-99m) which is used for imaging the brain, liver, lungs, heart, and 
(Mo-99) other organs. Currently, Tc-99m is the most widely used radioisotope used for diagnostic imaging 

of various cancers and diseases involving the brain, heart, liver, lungs; also used in detection of 
deep vein thrombosis of the legs 

Osmium-194 Cancer radioimmunotherapy 
(Os-194) 
Palladium-103 Prostate cancer treatment 
(Pd-103) 
Platinum-195m Studies on biodistribution and metabolism of cisplatin, a chemotherapeutic drug 
(Pt-195m) 
hosphorus-32 

and restenosis), and intracavity therapy 
C hosphorus-33 
(P-33) arteries (i.e., arteriosclerosis and restenosis) 

Polycythemia rubra Vera (blood cell disease) and leukemia treatment, bone cancer 
(P-32) diagnosis/treatment; colon, pancreatic, and liver cancer treatment; radiolabelling nucleic acids for in 

vitro research, diagnosis of Superficial tumors, treatment of blocked arteries (i.e., arteriosclerosis 

Leukemia treatment, bone disease diagnosis/treatment, radiolabeling, and treatment of blocked 

Radium-223 See Actinium-227 (Ac-227) 
(Ra-223) 
Rhenium-186 Bone cancer pain relief, rheumatoid arthritis treatment, and diagnosis and treatment of lymphoma 
(Re-186) and bone, breast, colon, and liver cancers using radioimmunotherapy 
Rhenium-188 Cancer diagnosis and treatment using radioimmunotherapy, bone cancer pain relief, treatment of 
(Re-188) rheumatoid arthritis, and treatment of prostate cancer 
Rhodium-105 Cancer radioimmunotherapy 
(Rh-105) 
Samarium-145 Ocular cancer treatment 
(Sm-145) 
Samarium-153 Cancer radioimmunotherapy and bone cancer pain relief 
(Sm-153) 
Scandium-47 Cancer radioimmunotherapy and bone cancer pain relief 
(Sc-47) 
Selenium-75 Radiotracer used in brain studies, imaging of adrenal cortex by gamma-scintigraphy, lateral 
(Se-75) locations of steroid secreting tumors, pancreatic scanning, detection of hyperactive parathyroid 

glands, measure rate of bile acid loss from the endogenous pool 
Strontium-85 Bone cancer detection and brain scans 
(Sr-85) 
Strontium-89 Bone cancer pain relief, multiple myeloma treatment, and osteoblastic therapy 
(Sr-89) 
Technetium-99m See Molybdenum-99 (Mo-99) 
(Tc-99m) 
Thorium-228 Parent of Bismuth-212 (Bi-212) which is an alpha emitter used in cancer radioimmunotherapy 
(Th-228) 
Thorium-229 Parent of Actinium-225 (Ac-225) and grandparent of Bismuth-213 (Bi-213) which are alpha 
(Th-229) emitters used in cancer radioimmunotherapy 
Thulium-170 Gamma Source for blood irradiators, energy source for implanted medical devices 
(Tm-170) 
Tin-117m Cancer immunotherapy and bone cancer pain relief 
(Sn-117m) 
Tungsten-188 Parent for Rhenium-188 (Re-188) which is used for cancer diagnostics/treatment, bone cancer pain 
(W-188) relief, rheumatoid arthritis treatment, and treatment of blocked arteries (i.e., arteriosclerosis and 

restenosis) 
Xenon-127 Neuroimaging of brain disorders, high resolution SPECT studies, pulmonary function tests, and 
(Xe-127) cerebral blood flow studies 
Ytterbium-175 Cancer radioimmunotherapy 
(Yb-175) 
Yttrium-90 Microseeds obtained from irradiating Yttrium-89 (Y-89) for liver cancer treatment 
(Y-90) 
Yttrium-91 A gamma-emitting label for Yttrium-90 (Y-90) which is used for cancer radioimmunotherapy (i.e., 
(Y-91) lymphoma, breast, colon, kidney, lung, ovarian, prostate, pancreatic, and inoperable liver cancers) 

0.125. A “recombinant DNA or RNA molecule is a DNA 
or RNA molecule that has been subjected to molecular 
manipulation in vitro. 

0126 Non-limiting examples of small molecules include 
compounds that bind or interact with STEAP-1, ligands 
including hormones, neuropeptides, chemokines, odorants, 
phospholipids, and functional equivalents thereof that bind 
and preferably inhibit STEAP-1 protein function. Such 
non-limiting Small molecules preferably have a molecular 

weight of less than about 10 kDa, more preferably below 
about 9, about 8, about 7, about 6, about 5 or about 4 kDa. 
In certain embodiments, Small molecules physically associ 
ate with, or bind, STEAP-1 protein; are not found in 
naturally occurring metabolic pathways; and/or are more 
soluble in aqueous than non-aqueous Solutions. 

0.127 “Stringency” of hybridization reactions is readily 
determinable by one of ordinary skill in the art, and gener 
ally is an empirical calculation dependent upon probe 



US 2006/0073 150 A1 

length, washing temperature, and salt concentration. In 
general, longer probes require higher temperatures for 
proper annealing, while shorter probes need lower tempera 
tures. Hybridization generally depends on the ability of 
denatured nucleic acid sequences to reanneal when comple 
mentary strands are present in an environment below their 
melting temperature. The higher the degree of desired 
homology between the probe and hybridizable sequence, the 
higher the relative temperature that can be used. As a result, 
it follows that higher relative temperatures would tend to 
make the reaction conditions more stringent, while lower 
temperatures less so. For additional details and explanation 
of stringency of hybridization reactions, see Ausubel et al., 
Current Protocols in Molecular Biology, Wiley Interscience 
Publishers, (1995). 
012.8 “Stringent conditions” or “high stringency condi 
tions', as defined herein, are identified by, but not limited to, 
those that: (1) employ low ionic strength and high tempera 
ture for washing, for example 0.015 M sodium chloride/ 
0.0015M sodium citrate/0.1% sodium dodecyl sulfate at 50° 
C.; (2) employ during hybridization a denaturing agent, Such 
as formamide, for example, 50% (v/v) formamide with 0.1% 
bovine serum albumin/0.1% Ficoll/0.1% polyvinylpyrroli 
done/50 mM sodium phosphate buffer at pH 6.5 with 750 
mM sodium chloride, 75 mM sodium citrate at 42°C.; or (3) 
employ 50% formamide, 5xSSC (0.75 M NaCl, 0.075 M 
sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1% 
Sodium pyrophosphate, 5x Denhardt’s Solution, Sonicated 
salmon sperm DNA (50 g/ml), 0.1% SDS, and 10% dextran 
sulfate at 42°C., with washes at 42°C. in 0.2xSSC (sodium 
chloride/sodium. citrate) and 50% formamide at 55° C. 
followed by a high-stringency wash consisting of 0.1 xSSC 
containing EDTA at 55° C. “Moderately stringent condi 
tions” are described by, but not limited to, those in Sam 
brook et al., Molecular Cloning: A Laboratory Manual, New 
York: Cold Spring Harbor Press, 1989, and include the use 
of washing solution and hybridization conditions (e.g., tem 
perature, ionic strength and % SDS) less stringent than those 
described above. An example of moderately stringent con 
ditions is overnight incubation at 37° C. in a solution 
comprising: 20% formamide, 5xSSC (150 mM. NaCl, 15 
mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 
5x Denhardt’s solution, 10% dextran sulfate, and 20 mg/mL 
denatured sheared salmon sperm DNA, followed by wash 
ing the filters in 1xSSC at about 37-50° C. The skilled 
artisan will recognize how to adjust the temperature, ionic 
strength, etc. as necessary to accommodate factors such as 
probe length and the like. 
0129. An HLA “supermotif is a peptide binding speci 
ficity shared by HLA molecules encoded by two or more 
HLA alleles. 

0130. As used herein “to treat” or “therapeutic” and 
grammatically related terms, refer to any improvement of 
any consequence of disease, such as prolonged Survival, less 
morbidity, and/or a lessening of side effects which are the 
byproducts of an alternative therapeutic modality; full eradi 
cation of disease is not required. 
0131) A “transgenic animal (e.g., a mouse or rat) is an 
animal having cells that contain a transgene, which trans 
gene was introduced into the animal or an ancestor of the 
animal at a prenatal, e.g., an embryonic stage. A “transgene’ 
is a DNA that is integrated into the genome of a cell from 
which a transgenic animal develops. 
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0.132. As used herein, an HLA or cellular immune 
response “vaccine” is a composition that contains or encodes 
one or more peptides of the invention. There are numerous 
embodiments of Such vaccines, such as a cocktail of one or 
more individual peptides; one or more peptides of the 
invention comprised by a polyepitopic peptide; or nucleic 
acids that encode such individual peptides or polypeptides, 
e.g., a minigene that encodes a polyepitopic peptide. The 
“one or more peptides' can include any whole unit integer 
from 1-150 or more, e.g., at least 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 
28, 29, 30, 31, 32, 33, 34, 35, 36, 37,38, 39, 40, 41, 42, 43, 
44, 45, 46, 47, 48, 49, 50, 55, 60, 65, 70, 75, 80, 85,90, 95, 
100, 105, 110, 115, 120, 125, 130, 135, 140, 145, or 150 or 
more peptides of the invention. The peptides or polypeptides 
can optionally be modified, such as by lipidation, addition of 
targeting or other sequences. HLA class I peptides of the 
invention can be admixed with, or linked to, HLA class II 
peptides, to facilitate activation of both cytotoxic T lym 
phocytes and helper T lymphocytes. HLA vaccines can also 
comprise peptide-pulsed antigen presenting cells, e.g., den 
dritic cells. 

0133) The term “variant” refers to a molecule that exhib 
its a variation from a described type or norm, such as a 
protein that has one or more different amino acid residues in 
the corresponding position(s) of a specifically described 
protein (e.g. the STEAP-1 protein shown in FIG. 2 or FIG. 
3. An analog is an example of a variant protein. Splice 
isoforms and single nucleotides polymorphisms (SNPs) are 
further examples of variants. 
0134) The “STEAP-1-related proteins” of the invention 
include those specifically identified herein, as well as allelic 
variants, conservative Substitution variants, analogs and 
homologs that can be isolated/generated and characterized 
without undue experimentation following the methods out 
lined herein or readily available in the art. Fusion proteins 
that combine parts of different STEAP-1 proteins or frag 
ments thereof, as well as fusion proteins of a STEAP-1 
protein and a heterologous polypeptide are also included. 
Such STEAP-1 proteins are collectively referred to as the 
STEAP-1-related proteins, the proteins of the invention, or 
STEAP-1. The term "STEAP-1-related protein” refers to a 
polypeptide fragment or a STEAP-1 protein sequence of 4. 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 
22, 23, 24, 25, or more than 25 amino acids; or, at least 30, 
35, 40, 45, 50, 55, 60, 65, 70, 80, 85,90, 95, 100, 105, 110, 
115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165,170, 
175, 180, 185, 190, 195, 200, 225, 250, 275,300, 325, 350, 
375,400, 425,450, 475,500, 525,550, 575,600, 625, 650, 
or 664 or more amino acids. 

0135) II.) STEAP-1 Polynucleotides 
0.136. One aspect of the invention provides polynucle 
otides corresponding or complementary to all or part of a 
STEAP-1 gene, mRNA, and/or coding sequence, preferably 
in isolated form, including polynucleotides encoding a 
STEAP-1-related protein and fragments thereof. DNA, 
RNA, DNA/RNA hybrid, and related molecules, polynucle 
otides or oligonucleotides complementary to a STEAP-1 
gene or mRNA sequence or a part thereof, and polynucle 
otides or oligonucleotides that hybridize to a STEAP-1 gene, 
mRNA, or to a STEAP-1 encoding polynucleotide (collec 
tively, "STEAP-1 polynucleotides’). In all instances when 
referred to in this section, T can also be U in FIG. 2. 
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0137 Embodiments of a STEAP-1 polynucleotide 
include: a STEAP-1 polynucleotide having the sequence 
shown in FIG. 2, the nucleotide sequence of STEAP-1 as 
shown in FIG. 2 wherein T is U; at least 10 contiguous 
nucleotides of a polynucleotide having the sequence as 
shown in FIG. 2; or, at least 10 contiguous nucleotides of a 
polynucleotide having the sequence as shown in FIG. 2 
where T is U. For example, embodiments of STEAP-1 
nucleotides comprise, without limitation: 

0.138 (I) a polynucleotide comprising, consisting 
essentially of, or consisting of a sequence as shown in 
FIG. 2A, wherein T can also be U: 

0.139 (II) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2A, from nucleotide residue number 66 
through nucleotide residue number 1085, including the 
stop codon, wherein T can also be U: 

0140 (III) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2B, from nucleotide residue number 96 through 
nucleotide residue number 872, including the stop 
codon, wherein T can also be U: 

0141 (IV) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2C, from nucleotide residue number 96 
through nucleotide residue number 944, including the a 
stop codon, wherein T can also be U: 

0.142 (V) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2D, from nucleotide residue number 96 
through nucleotide residue number 872, including the 
stop codon, wherein T can also be U: 

0.143 (VI) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2E, from nucleotide residue number 96 through 
nucleotide residue number 872, including the stop 
codon, wherein T can also be U: 

0144 (VII) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2F, from nucleotide residue number 96 through 
nucleotide residue number 872, including the stop 
codon, wherein T can also be U: 

0145 (VIII) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2G, from nucleotide residue number 96 
through nucleotide residue number 872, including the 
stop codon, wherein T can also be U: 

0146 (IX) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2H, from nucleotide residue number 96 
through nucleotide residue number 872, including the 
stop codon, wherein T can also be U: 

0147 (X) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 21, from nucleotide residue number 96 through 
nucleotide residue number 872, including the stop 
codon, wherein T can also be U: 

0.148 (XII) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
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in FIG. 2J, from nucleotide residue number 96 through 
nucleotide residue number 872, including the stop 
codon, wherein T can also be U: 

0.149 (XIII) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2K, from nucleotide residue number 96 
through nucleotide residue number 872, including the 
stop codon, wherein T can also be U: 

0.150 (XIV) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG.2L, from nucleotide residue number 96 through 
nucleotide residue number 872, including the stop 
codon, wherein T can also be U: 

0151 (XV) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2M, from nucleotide residue number 96 
through nucleotide residue number 872, including the 
stop codon, wherein T can also be U: 

0152 (XVI) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2N, from nucleotide residue number 96 
through nucleotide residue number 872, including the 
stop codon, wherein T can also be U: 

0.153 (XVII) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 20, from nucleotide residue number 96 through 
nucleotide residue number 872, including the stop 
codon, wherein T can also be U: 

0154 (XVIII) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2P, from nucleotide residue number 96 through 
nucleotide residue number 872, including the stop 
codon, wherein T can also be U: 

0.155 (XIX) a polynucleotide comprising, consisting 
essentially of, or consisting of the sequence as shown 
in FIG. 2C), from nucleotide residue number 96 
through nucleotide residue number 872, including the 
stop codon, wherein T can also be U: 

0156 (XX) a polynucleotide that encodes a STEAP 
1-related protein that is at least 90% homologous to an 
entire amino acid sequence shown in FIG. 2A-Q; 

0157 (XXI) a polynucleotide that encodes a STEAP 
1-related protein that is at least 90% identical to an 
entire amino acid sequence shown in FIG. 2A-Q; 

0158 (XXII) a polynucleotide that encodes at least one 
peptide set forth in Tables V-XVIII and XXII-LI: 

0159 (XXIII) a polynucleotide that encodes a peptide 
region of at least 5 amino acids of a peptide of FIG. 3A 
in any whole number increment up to 339 that includes 
an amino acid position having a value greater than 0.5 
in the Hydrophilicity profile of FIG. 5: 

0.160 (XXIV) a polynucleotide that encodes a peptide 
region of at least 5 amino acids of a peptide of FIG. 3A 
in any whole number increment up to 339 that includes 
an amino acid position having a value less than 0.5 in 
the Hydropathicity profile of FIG. 6; 

0.161 (XV) a polynucleotide that encodes a peptide 
region of at least 5 amino acids of a peptide of FIG. 3A 
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in any whole number increment up to 339 that includes 
an amino acid position having a value greater than 0.5 
in the Percent Accessible Residues profile of FIG. 7: 

0162 (XVI) a polynucleotide that encodes a peptide 
region of at least 5 amino acids of a peptide of FIG. 3A 
in any whole number increment up to 339 that includes 
an amino acid position having a value greater than 0.5 
in the Average Flexibility profile of FIG. 8: 

0.163 (XXVII) a polynucleotide that encodes a peptide 
region of at least 5 amino acids of a peptide of FIG. 3A 
in any whole number increment up to 339 that includes 
an amino acid position having a value greater than 0.5 
in the Beta-turn profile of FIG. 9; 

0.164 (XXVIII) a polynucleotide that is fully comple 
mentary to a polynucleotide of any one of (I)-CXIX). 

0.165 (XXIX) a peptide that is encoded by any of 
(I)-CXIX); and 

0166 (XXX) a polynucleotide of any of (I)-CXIX) or 
peptide of (XXIII-XXVII) together with a pharmaceu 
tical excipient and/or in a human unit dose form. 

0167 As used herein, a range is understood to disclose 
specifically all whole unit positions thereof. 
0168 Typical embodiments of the invention disclosed 
herein include STEAP-1 polynucleotides that encode spe 
cific portions of STEAP-1 mRNA sequences (and those 
which are complementary to such sequences) such as those 
that encode the proteins and/or fragments thereof, for 
example: 

0169 (a) 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 
75, 80, 85,90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 
140, 145, 150, 155, 160, 165,170, 175, 180, 185, 190, 195, 
200, 225, 250, 275, 300, 325, 330,339 or more contiguous 
amino acids of STEAP-1 variant 1; the maximal lengths 
relevant for other variants are: variant 2, 258 amino acids; 
variant 3, 282 amino acids, and variant 4, 258 amino acids. 
0170 For example, representative embodiments of the 
invention disclosed herein include: polynucleotides and 
their encoded peptides themselves encoding about amino 
acid 1 to about amino acid 10 of the STEAP-1 protein shown 
in FIG. 2 or FIG. 3, polynucleotides encoding about amino 
acid 10 to about amino acid 20 of the STEAP-1 protein 
shown in FIG. 2 or FIG. 3, polynucleotides encoding about 
amino acid 20 to about amino acid 30 of the STEAP-1 
protein shown in FIG. 2 or FIG. 3, polynucleotides encod 
ing about amino acid 30 to about amino acid 40 of the 
STEAP-1 protein shown in FIG. 2 or FIG. 3, polynucle 
otides encoding about amino acid 40 to about amino acid 50 
of the STEAP-1 protein shown in FIG. 2 or FIG. 3, 
polynucleotides encoding about amino acid 50 to about 
amino acid 60 of the STEAP-1 protein shown in FIG. 2 or 
FIG. 3, polynucleotides encoding about amino acid 60 to 
about amino acid 70 of the STEAP-1 protein shown in FIG. 
2 or FIG. 3, polynucleotides encoding about amino acid 70 
to about amino acid 80 of the STEAP-1 protein shown in 
FIG. 2 or FIG. 3, polynucleotides encoding about amino 
acid 80 to about amino acid 90 of the STEAP-1 protein 
shown in FIG. 2 or FIG. 3, polynucleotides encoding about 
amino acid 90 to about amino acid 100 of the STEAP-1 
protein shown in FIG. 2 or FIG. 3, in increments of about 
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10 amino acids, ending at the carboxyl terminal amino acid 
set forth in FIG. 2 or FIG. 3. Accordingly, polynucleotides 
encoding portions of the amino acid sequence (of about 10 
amino acids), of amino acids, 100 through the carboxyl 
terminal amino acid of the STEAP-1 protein are embodi 
ments of the invention. Wherein it is understood that each 
particular amino acid position discloses that position plus or 
minus five amino acid residues. 

0171 Polynucleotides encoding relatively long portions 
of a STEAP-1 protein are also within the scope of the 
invention. For example, polynucleotides encoding from 
about amino acid 1 (or 20 or 30 or 40 etc.) to about amino 
acid 20, (or 30, or 40 or 50 etc.) of the STEAP-1 protein “or 
variant' shown in FIG. 2 or FIG. 3 can be generated by a 
variety of techniques well known in the art. These poly 
nucleotide fragments can include any portion of the 
STEAP-1 sequence as shown in FIG. 2. 

0.172. Additional illustrative embodiments of the inven 
tion disclosed herein include STEAP-1 polynucleotide frag 
ments encoding one or more of the biological motifs con 
tained within a STEAP-1 protein “or variant’ sequence, 
including one or more of the motif-bearing Subsequences of 
a STEAP-1 protein “or variant” set forth in Tables V-XVIII 
and XXII-LI. In another embodiment, typical polynucle 
otide fragments of the invention encode one or more of the 
regions of STEAP-1 protein or variant that exhibit homol 
ogy to a known molecule. In another embodiment of the 
invention, typical polynucleotide fragments can encode one 
or more of the STEAP-1 protein or variant N-glycosylation 
sites, cAMP and coMP-dependent protein kinase phospho 
rylation sites, casein kinase II phosphorylation sites or 
N-myristoylation site and amidation sites. 
0.173) Note that to determine the starting position of any 
peptide set forth in Tables V-XVIII and Tables XXII to LI 
(collectively HLA Peptide Tables) respective to its parental 
protein, e.g., variant 1, variant 2, etc., reference is made to 
three factors: the particular variant, the length of the peptide 
in an HLA Peptide Table, and the Search Peptides listed in 
Table LVII. Generally, a unique Search Peptide is used to 
obtain HLA peptides for a particular variant. The position of 
each Search Peptide relative to its respective parent mol 
ecule is listed in Table LXI. Accordingly, if a Search Peptide 
begins at position “X”, one must add the value "X minus I’ 
to each position in Tables V-XVIII and Tables XXII-IL to 
obtain the actual position of the HLA peptides in their 
parental molecule. For example if a particular Search Pep 
tide begins at position 150 of its parental molecule, one must 
add 150-1, i.e., 149 to each HLA peptide amino acid position 
to calculate the position of that amino acid in the parent 
molecule. 

0.174 II.A.) Uses of STEAP-1 Polynucleotides 
0.175 II.A. 1.) Monitoring of Genetic Abnormalities 
0176) The polynucleotides of the preceding paragraphs 
have a number of different specific uses. The human 
STEAP-1 gene maps to the chromosomal location set forth 
in the Example entitled “Chromosomal Mapping of STEAP 
1. For example, because the STEAP-1 gene maps to this 
chromosome, polynucleotides that encode different regions 
of the STEAP-1 proteins are used to characterize cytoge 
netic abnormalities of this chromosomal locale, such as 
abnormalities that are identified as being associated with 
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various cancers. In certain genes, a variety of chromosomal 
abnormalities including rearrangements have been identified 
as frequent cytogenetic abnormalities in a number of differ 
ent cancers (see e.g. Krajinovic et al., Mutat. Res. 382(34): 
81-83 (1998); Johansson et al., Blood 86(10): 3905-3914 
(1995) and Finger et al., P.N.A.S. 85(23): 9158-9162 
(1988)). Thus, polynucleotides encoding specific regions of 
the STEAP-1 proteins provide new tools that can be used to 
delineate, with greater precision than previously possible, 
cytogenetic abnormalities in the chromosomal region that 
encodes STEAP-1 that may contribute to the malignant 
phenotype. In this context, these polynucleotides satisfy a 
need in the art for expanding the sensitivity of chromosomal 
screening in order to identify more Subtle and less common 
chromosomal abnormalities (see e.g. Evans et al., Am. J. 
Obstet. Gynecol 171(4): 1055-1057 (1994)). 

0177) Furthermore, as STEAP-1 was shown to be highly 
expressed in bladder and other cancers, STEAP-1 poly 
nucleotides are used in methods assessing the status of 
STEAP-1 gene products in normal versus cancerous tissues. 
Typically, polynucleotides that encode specific regions of 
the STEAP-1 proteins are used to assess the presence of 
perturbations (such as deletions, insertions, point mutations, 
or alterations resulting in a loss of an antigen etc.) in specific 
regions of the STEAP-1 gene, such as regions containing 
one or more motifs. Exemplary assays include both RT-PCR 
assays as well as single-strand conformation polymorphism 
(SSCP) analysis (see, e.g., Marrogi et al., J. Cutan. Pathol. 
26(8): 369-378 (1999), both of which utilize polynucleotides 
encoding specific regions of a protein to examine these 
regions within the protein. 

0178 II.A.2.) Antisense Embodiments 
0179. Other specifically contemplated nucleic acid 
related embodiments of the invention disclosed herein are 
genomic DNA, cDNAs, ribozymes, and antisense mol 
ecules, as well as nucleic acid molecules based on an 
alternative backbone, or including alternative bases, whether 
derived from natural sources or synthesized, and include 
molecules capable of inhibiting the RNA or protein expres 
sion of STEAP-1. For example, antisense molecules can be 
RNAS or other molecules, including peptide nucleic acids 
(PNAS) or non-nucleic acid molecules such as phospho 
rothioate derivatives that specifically bind DNA or RNA in 
a base pair-dependent manner. A skilled artisan can readily 
obtain these classes of nucleic acid molecules using the 
STEAP-1 polynucleotides and polynucleotide sequences 
disclosed herein. 

0180 Antisense technology entails the administration of 
exogenous oligonucleotides that bind to a target polynucle 
otide located within the cells. The term “antisense' refers to 
the fact that such oligonucleotides are complementary to 
their intracellular targets, e.g., STEAP-1. See for example, 
Jack Cohen, Oligodeoxynucleotides, Antisense Inhibitors of 
Gene Expression, CRC Press, 1989; and Synthesis 1:1-5 
(1988). The STEAP-1 antisense oligonucleotides of the 
present invention include derivatives such as S-oligonucle 
otides (phosphorothioate derivatives or S-oligos, see, Jack 
Cohen, Supra), which exhibit enhanced cancer cell growth 
inhibitory action. S-oligos (nucleoside phosphorothioates) 
are isoelectronic analogs of an oligonucleotide (O-oligo) in 
which a nonbridging oxygen atom of the phosphate group is 
replaced by a sulfur atom. The S-oligos of the present 
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invention can be prepared by treatment of the corresponding 
O-oligos with 3H-1,2-benzodithiol-3-one-1,1-dioxide, 
which is a Sulfur transfer reagent. See, e.g., Iyer, R. P. et al., 
J. Org. Chem. 55:4693-4698 (1990); and Iyer, R. P. et al., J. 
Am. Chem. Soc. 112:1253-1254 (1990). Additional 
STEAP-1 antisense oligonucleotides of the present inven 
tion include morpholino antisense oligonucleotides known 
in the art (see, e.g., Partridge et al., 1996, Antisense & 
Nucleic Acid Drug Development 6: 169-175). 
0181. The STEAP-1 antisense oligonucleotides of the 
present invention typically can be RNA or DNA that is 
complementary to and stably hybridizes with the first 1005 
codons or last 100 3' codons of a STEAP-1 genomic 
sequence or the corresponding mRNA. Absolute comple 
mentarity is not required, although high degrees of comple 
mentarity are preferred. Use of an oligonucleotide comple 
mentary to this region allows for the selective hybridization 
to STEAP-1 mRNA and not to mRNA specifying other 
regulatory subunits of protein kinase. In one embodiment, 
STEAP-1 antisense oligonucleotides of the present inven 
tion are 15 to 30-mer fragments of the antisense DNA 
molecule that have a sequence that hybridizes to STEAP-1 
mRNA. Optionally, STEAP-1 antisense oligonucleotide is a 
30-mer oligonucleotide that is complementary to a region in 
the first 10 5' codons or last 10 3' codons of STEAP-1. 
Alternatively, the antisense molecules are modified to 
employ ribozymes in the inhibition of STEAP-1 expression, 
see, e.g., L. A. Couture & D. T. Stinchcomb; Trends Genet 
12:510-515 (1996). 
0182 
0183. Further specific embodiments of these nucleotides 
of the invention include primers and primer pairs, which 
allow the specific amplification of polynucleotides of the 
invention or of any specific parts thereof, and probes that 
selectively or specifically hybridize to nucleic acid mol 
ecules of the invention or to any part thereof. Probes can be 
labeled with a detectable marker, such as, for example, a 
radioisotope, fluorescent compound, bioluminescent com 
pound, a chemiluminescent compound, metal chelator or 
enzyme. Such probes and primers are used to detect the 
presence of a STEAP-1 polynucleotide in a sample and as a 
means for detecting a cell expressing a STEAP-1 protein. 

II.A.3.) Primers and Primer Pairs 

0.184 Examples of such probes include polypeptides 
comprising all or part of the human STEAP-1 c)NA 
sequence shown in FIG. 2. Examples of primer pairs 
capable of specifically amplifying STEAP-1 mRNAs are 
also described in the Examples. As will be understood by the 
skilled artisan, a great many different primers and probes can 
be prepared based on the sequences provided herein and 
used effectively to amplify and/or detect a STEAP-1 mRNA. 
0185. The STEAP-1 polynucleotides of the invention are 
useful for a variety of purposes, including but not limited to 
their use as probes and primers for the amplification and/or 
detection of the STEAP-1 gene(s), mRNA(s), or fragments 
thereof, as reagents for the diagnosis and/or prognosis of 
prostate cancer and other cancers; as coding sequences 
capable of directing the expression of STEAP-1 polypep 
tides; as tools for modulating or inhibiting the expression of 
the STEAP-1 gene(s) and/or translation of the STEAP-1 
transcript(s); and as therapeutic agents. 
0186 The present invention includes the use of any probe 
as described herein to identify and isolate a STEAP-1 or 
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STEAP-1 related nucleic acid sequence from a naturally 
occurring Source. Such as humans or other mammals, as well 
as the isolated nucleic acid sequence per se, which would 
comprise all or most of the sequences found in the probe 
used. 

0187 II.A.4.) Isolation of STEAP-1-Encoding Nucleic 
Acid Molecules 

0188 The STEAP-1 cDNA sequences described herein 
enable the isolation of other polynucleotides encoding 
STEAP-1 gene product(s), as well as the isolation of poly 
nucleotides encoding STEAP-1 gene product homologs, 
alternatively spliced isoforms, allelic variants, and mutant 
forms of a STEAP-1 gene product as well as polynucleotides 
that encode analogs of STEAP-1-related proteins. Various 
molecular cloning methods that can be employed to isolate 
full length cDNAs encoding a STEAP-1 gene are well 
known (see, for example, Sambrook, J. et al., Molecular 
Cloning: A Laboratory Manual. 2d edition, Cold Spring 
Harbor Press, New York, 1989; Current Protocols in 
Molecular Biology. Ausubel et al., Eds. Wiley and Sons, 
1995). For example, lambda phage cloning methodologies 
can be conveniently employed, using commercially avail 
able cloning systems (e.g., Lambda ZAP Express, Strat 
agene). Phage clones containing STEAP-1 gene cDNAS can 
be identified by probing with a labeled STEAP-1 cDNA or 
a fragment thereof. For example, in one embodiment, a 
STEAP-1 cDNA (e.g., FIG. 2) or a portion thereof can be 
synthesized and used as a probe to retrieve overlapping and 
full-length cDNAs corresponding to a STEAP-1 gene. A 
STEAP-1 gene itself can be isolated by screening genomic 
DNA libraries, bacterial artificial chromosome libraries 
(BACs), yeast artificial chromosome libraries (YACs), and 
the like, with STEAP-1 DNA probes or primers. 
0189 II.A.5.) Recombinant Nucleic Acid Molecules and 
Host-Vector Systems 

0190. The invention also provides recombinant DNA or 
RNA molecules containing a STEAP-1 polynucleotide, a 
fragment, analog or homologue thereof, including but not 
limited to phages, plasmids, phagemids, cosmids, YACs, 
BACs, as well as various viral and non-viral vectors well 
known in the art, and cells transformed or transfected with 
such recombinant DNA or RNA molecules. Methods for 
generating Such molecules are well known (see, for 
example, Sambrook et al., 1989, supra). 
0191 The invention further provides a host-vector sys 
tem comprising a recombinant DNA molecule containing a 
STEAP-1 polynucleotide, fragment, analog or homologue 
thereof within a suitable prokaryotic or eukaryotic host cell. 
Examples of Suitable eukaryotic host cells include a yeast 
cell, a plant cell, or an animal cell. Such as a mammalian cell 
or an insect cell (e.g., a baculovirus-infectible cell Such as an 
Sf9 or High Five cell). Examples of suitable mammalian 
cells include various prostate cancer cell lines such as 
DU145 and TsuPr1, other transfectable or transducible pros 
tate cancer cell lines, primary cells (PrEC), as well as a 
number of mammalian cells routinely used for the expres 
sion of recombinant proteins (e.g., COS, CHO, 293, 293T 
cells). More particularly, a polynucleotide comprising the 
coding sequence of STEAP-1 or a fragment, analog or 
homolog thereof can be used to generate STEAP-1 proteins 
or fragments thereof using any number of host-vector sys 
tems routinely used and widely known in the art. 
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0.192 A wide range of host-vector systems suitable for 
the expression of STEAP-1 proteins or fragments thereofare 
available, see for example, Sambrook et al., 1989, supra; 
Current Protocols in Molecular Biology, 1995, supra). Pre 
ferred vectors for mammalian expression include but are not 
limited to pcDNA 3.1 myc-His-tag (Invitrogen) and the 
retroviral vector pSRC.tkneo (Muller et al., 1991, MCB 11: 
1785). Using these expression vectors, STEAP-1 can be 
expressed in several prostate cancer and non-prostate cell 
lines, including for example 293, 293T, rat-1. NIH 3T3 and 
TsuPr1. The host-vector systems of the invention are useful 
for the production of a STEAP-1 protein or fragment 
thereof. Such host-vector systems can be employed to study 
the functional properties of STEAP-1 and STEAP-1 muta 
tions or analogs. 

0193 Recombinant human STEAP-1 protein or an ana 
log or homolog or fragment thereof can be produced by 
mammalian cells transfected with a construct encoding a 
STEAP-1-related nucleotide. For example, 293T cells can 
be transfected with an expression plasmid encoding 
STEAP-1 or fragment, analog or homolog thereof, a 
STEAP-1-related protein is expressed in the 293T cells, and 
the recombinant STEAP-1 protein is isolated using standard 
purification methods (e.g., affinity purification using anti 
STEAP-1 antibodies). In another embodiment, a STEAP-1 
coding sequence is Subcloned into the retroviral vector 
pSRCMSVtkneo and used to infect various mammalian cell 
lines, such as NIH 3T3, TsuPr1, 293 and rat-1 in order to 
establish STEAP-1 expressing cell lines. Various other 
expression systems well known in the art can also be 
employed. Expression constructs encoding a leader peptide 
joined in frame to a STEAP-1 coding sequence can be used 
for the generation of a secreted form of recombinant 
STEAP-1 protein. 

0194 As discussed herein, redundancy in the genetic 
code permits variation in STEAP-1 gene sequences. In 
particular, it is known in the art that specific host species 
often have specific codon preferences, and thus one can 
adapt the disclosed sequence as preferred for a desired host. 
For example, preferred analog codon sequences typically 
have rare codons (i.e., codons having a usage frequency of 
less than about 20% in known sequences of the desired host) 
replaced with higher frequency codons. Codon preferences 
for a specific species are calculated, for example, by utiliz 
ing codon usage tables available on the INTERNET such as 
at URL dna.affrc.go.jp/-nakamura/codon.html. 

0.195 Additional sequence modifications are known to 
enhance protein expression in a cellular host. These include 
elimination of sequences encoding spurious polyadenylation 
signals, exon/intron splice site signals, transposon-like 
repeats, and/or other Such well-characterized sequences that 
are deleterious to gene expression. The GC content of the 
sequence is adjusted to levels average for a given cellular 
host, as calculated by reference to known genes expressed in 
the host cell. Where possible, the sequence is modified to 
avoid predicted hairpin secondary mRNA structures. Other 
useful modifications include the addition of a translational 
initiation consensus sequence at the start of the open reading 
frame, as described in Kozak, Mol. Cell Biol., 9:5073-5080 
(1989). Skilled artisans understand that the general rule that 
eukaryotic ribosomes initiate translation exclusively at the 5' 
proximal AUG codon is abrogated only under rare condi 
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tions (see, e.g., Kozak PNAS 92(7): 2662-2666, (1995) and 
Kozak NAR 15(20): 8125-8148 (1987)). 
0196) III.) STEAP-1-Related Proteins 
0197) Another aspect of the present invention provides 
STEAP-1-related proteins. Specific embodiments of 
STEAP-1 proteins comprise a polypeptide having all or part 
of the amino acid sequence of human STEAP-1 as shown in 
FIG. 2 or FIG. 3. Alternatively, embodiments of STEAP-1 
proteins comprise variant, homolog or analog polypeptides 
that have alterations in the amino acid sequence of STEAP-1 
shown in FIG. 2 or FIG. 3. 

0198 Embodiments of a STEAP-1 polypeptide include: a 
STEAP-1 polypeptide having a sequence shown in FIG. 2, 
a peptide sequence of a STEAP-1 as shown in FIG. 2 
wherein T is U; at least 10 contiguous nucleotides of a 
polypeptide having the sequence as shown in FIG. 2; or, at 
least 10 contiguous peptides of a polypeptide having the 
sequence as shown in FIG. 2 where T is U. For example, 
embodiments of STEAP-1 peptides comprise, without limi 
tation: 

0199 (I) an protein comprising, consisting essentially 
of or consisting of an amino acid sequence as shown 
in FIG. 2A-Q or FIG. 3A-D; 

0200) (II) a 101P3A11-related protein that is at least 
90% homologous to an entire amino acid sequence 
shown in FIG. 2A-Q; 

0201 (III) a 101P3A11-related protein that is at least 
90% identical to an entire amino acid sequence shown 
in FIG. 2A-Q or 3A-D; 

0202 (IV) a protein that comprises at least one peptide 
set forth in Tables V-XVIII or Tables XXII to LI, 
optionally with a proviso that it is not an entire protein 
of FIG. 2; 

0203 (V) a protein that comprises at least one peptide 
set forth in Tables V-XVIII, collectively, which peptide 
is also set forth in Tables XXII to LI, collectively, 
optionally with a proviso that it is not an entire protein 
of FIG. 2; 

0204 (VI) a protein that comprises at least two pep 
tides selected from the peptides set forth in Tables 
V-XVIII and XXII to LI collectively, optionally with a 
proviso that it is not an entire protein of FIG. 2; 

0205 (VII) a protein that comprises at least two pep 
tides selected from the peptides set forth in Tables 
V-XVIII and XXII to LI collectively, with a proviso 
that the protein is not a contiguous sequence from an 
amino acid sequence of FIG. 2; 

0206 (VIII) a protein that comprises at least one 
peptide selected from the peptides set forth in Tables 
V-XVIII; and at least one peptide set forth in Tables 
XXII to LI, with a proviso that the protein is not a 
contiguous sequence from an amino acid sequence of 
FIG. 2: 

0207 (IX) a polypeptide comprising at least 5 amino 
acids of a protein of FIG. 3A, 3B, 3C, or 3D in any 
whole number increment up to 339, 258, 282, or 258 
respectively that includes an amino acid position hav 
ing a value greater than 0.5 in the Hydrophilicity profile 
of FIG. 5; 
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0208 (X) a polypeptide comprising at least 5 amino 
acids of a protein of FIG. 3A, 3B, 3C, or 3D in any 
whole number increment up to 339,258, 282, or 258, 
respectively, that includes an amino acid position hav 
ing a value less than 0.5 in the Hydropathicity profile 
of FIG. 6; 

0209 (XI) a polypeptide comprising at least 5 amino 
acids of a protein of FIG. 3A, 3B, 3C, or 3D in any 
whole number increment up to 339,258, 282, or 258, 
respectively, that includes an amino acid position hav 
ing a value greater than 0.5 in the Percent Accessible 
Residues profile of FIG. 7: 

0210 (XII) a polypeptide comprising at least 5 amino 
acids of a protein of FIG. 3A, 3B, 3C, or 3D in any 
whole number increment up to 339,258, 282, or 258, 
respectively, that includes an amino acid position hav 
ing a value greater than 0.5 in the Average Flexibility 
profile of FIG. 8: 

0211 (XIII) a polypeptide comprising at least 5 amino 
acids of a protein of FIG. 3A, 3B, 3C, or 3D in any 
whole number increment up to 339,258, 282, or 258, 
respectively, that includes an amino acid position hav 
ing a value greater than 0.5 in the Beta-turn profile of 
FIG. 9; 

0212 (XIV) a peptide that occurs at least twice in 
Tables V-XVIII and XXII to LI, collectively: 

0213 (XV) a peptide that occurs at least three times in 
Tables V-XVIII and XXII to LI, collectively: 

0214 (XVI) a peptide that occurs at least four times in 
Tables V-XVIII and XXII to LI, collectively: 

0215 (XVII) a peptide that occurs at least five times in 
Tables V-XVIII and XXII to LI, collectively: 

0216 (XVIII) a peptide that occurs at least once in 
Tables V-XVIII, and at least once in tables XXII to LI; 

0217 (XIX) a peptide which comprises one two, three, 
four, or five of the following characteristics, or an 
oligonucleotide encoding Such peptide: 

0218 i) a region of at least 5 amino acids of a par 
ticular peptide of FIG. 3, in any whole number incre 
ment up to the full length of that protein in FIG. 3, that 
includes an amino acid position having a value equal to 
or greater than 0.5,0.6, 0.7, 0.8, 0.9, or having a value 
equal to 1.0, in the Hydrophilicity profile of FIG. 5; 

0219 ii) a region of at least S amino acids of a 
particular peptide of FIG. 3, in any whole number 
increment up to the full length of that protein in FIG. 
3, that includes an amino acid position having a value 
equal to or less than 0.5,0.4, 0.3, 0.2, 0.1, or having a 
value equal to 0.0, in the Hydropathicity profile of FIG. 
6; 

0220 iii) a region of at least 5 amino acids of a 
particular peptide of FIG. 3, in any whole number 
increment up to the full length of that protein in FIG. 
3, that includes an amino acid position having a value 
equal to or greater than 0.5,0.6,0.7, 0.8, 0.9, or having 
a value equal to 1.0, in the Percent Accessible Residues 
profile of FIG. 7: 
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0221) iv) a region of at least 5 amino acids of a 
particular peptide of FIG. 3, in any whole number 
increment up to the full length of that protein in FIG. 
3, that includes an amino acid position having a value 
equal to or greater than 0.5,0.6,0.7, 0.8, 0.9, or having 
a value equal to 1.0, in the Average Flexibility profile 
of FIG. 8; or, 

0222 v) a region of at least 5 amino acids of a 
particular peptide of FIG. 3, in any whole number 
increment up to the full length of that protein in FIG. 
3, that includes an amino acid position having a value 
equal to or greater than 0.5,0.6,0.7, 0.8, 0.9, or having 
a value equal to 1.0, in the Beta-turn profile of FIG. 9; 

0223 (XX) a peptide of (I)-(XIX) together with a 
pharmaceutical excipient and/or in a human unit dose 
form. 

0224. As used herein, a range is understood to specifi 
cally disclose all whole unit positions thereof. 
0225 Typical embodiments of the invention disclosed 
herein include 101 P3A11 polynucleotides that encode spe 
cific portions of 101 P3A11 mRNA sequences (and those 
which are complementary to such sequences) Such as those 
that encode the proteins and/or fragments thereof, for 
example: 

0226 (a) 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 
75, 80, 85,90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 
140, 145, 150, 155, 160, 165,170, 175, 180, 185, 190, 195, 
200, 225, 250, 275, 300, 325, 330,339 or more contiguous 
amino acids of STEAP-1 variant 1; the maximal lengths 
relevant for other variants are: variant 2, 258 amino acids; 
variant 3, 282 amino acids, and variant 4, 258 amino acids. 
0227. In general, naturally occurring allelic variants of 
human STEAP-1 share a high degree of structural identity 
and homology (e.g., 90% or more homology). Typically, 
allelic variants of a STEAP-1 protein contain conservative 
amino acid substitutions within the STEAP-1 sequences 
described herein or contain a Substitution of an amino acid 
from a corresponding position in a homologue of STEAP-1. 
One class of STEAP-1 allelic variants are proteins that share 
a high degree of homology with at least a small region of a 
particular STEAP-1 amino acid sequence, but further con 
tain a radical departure from the sequence, such as a 
non-conservative Substitution, truncation, insertion or frame 
shift. In comparisons of protein sequences, the terms, simi 
larity, identity, and homology each have a distinct meaning 
as appreciated in the field of genetics. Moreover, orthology 
and paralogy can be important concepts describing the 
relationship of members of a given protein family in one 
organism to the members of the same family in other 
organisms. 

0228 Amino acid abbreviations are provided in Table II. 
Conservative amino acid Substitutions can frequently be 
made in a protein without altering either the conformation or 
the function of the protein. Proteins of the invention can 
comprise 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 
conservative Substitutions. Such changes include Substitut 
ing any of isoleucine (I), Valine (V), and leucine (L) for any 
other of these hydrophobic amino acids; aspartic acid (D) for 
glutamic acid (E) and vice versa; glutamine (Q) for aspar 
agine (N) and vice versa; and serine (S) for threonine (T) and 
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vice versa. Other substitutions can also be considered con 
servative, depending on the environment of the particular 
amino acid and its role in the three-dimensional structure of 
the protein. For example, glycine (G) and alanine (A) can 
frequently be interchangeable, as can alanine (A) and valine 
(V). Methionine (M), which is relatively hydrophobic, can 
frequently be interchanged with leucine and isoleucine, and 
Sometimes with valine. Lysine (K) and arginine (R) are 
frequently interchangeable in locations in which the signifi 
cant feature of the amino acid residue is its charge and the 
differing pK’s of these two amino acid residues are not 
significant. Still other changes can be considered "conser 
vative' in particular environments (see, e.g. Table III herein; 
pages 13-15 “Biochemistry” 2" ED. Lubert Stryered (Stan 
ford University); Henikoffet al., PNAS 1992 Vol.89 10915 
10919; Lei et al., J. Biol Chem 1995 May 19: 
270(20): 11882-6). 

0229 Embodiments of the invention disclosed herein 
include a wide variety of art-accepted variants or analogs of 
STEAP-1 proteins such as polypeptides having amino acid 
insertions, deletions and substitutions. STEAP-1 variants 
can be made using methods known in the art Such as 
site-directed mutagenesis, alanine Scanning, and PCR 
mutagenesis. Site-directed mutagenesis (Carter et al., Nucl. 
Acids Res., 13:4331 (1986); Zoller et al., Nucl. Acids Res., 
10:6487 (1987)), cassette mutagenesis (Wells et al., Gene, 
34:315 (1985)), restriction selection mutagenesis (Wells et 
al., Philos. Trans. R. Soc. London SerA, 317:415 (1986)) or 
other known techniques can be performed on the cloned 
DNA to produce the STEAP-1 variant DNA. 

0230 Scanning amino acid analysis can also be 
employed to identify one or more amino acids along a 
contiguous sequence that is involved in a specific biological 
activity Such as a protein-protein interaction. Among the 
preferred scanning amino acids are relatively small, neutral 
amino acids. Such amino acids include alanine, glycine, 
serine, and cysteine. Alanine is typically a preferred scan 
ning amino acid among this group because it eliminates the 
side-chain beyond the beta-carbon and is less likely to alter 
the main-chain conformation of the variant. Alanine is also 
typically preferred because it is the most common amino 
acid. Further, it is frequently found in both buried and 
exposed positions (Creighton, The Proteins, (W.H. Freeman 
& Co., N.Y.); Chothia, J. Mol. Biol., 150:1 (1976)). If 
alanine Substitution does not yield adequate amounts of 
variant, an isosteric amino acid can be used. 

0231. As defined herein, STEAP-1 variants, analogs or 
homologs, have the distinguishing attribute of having at 
least one epitope that is “cross reactive' with a STEAP-1 
protein having an amino acid sequence of FIG. 3. As used 
in this sentence, "cross reactive” means that an antibody or 
T cell that specifically binds to a STEAP-1 variant also 
specifically binds to a STEAP-1 protein having an amino 
acid sequence set forth in FIG. 3. A polypeptide ceases to be 
a variant of a protein shown in FIG. 3, when it no longer 
contains any epitope capable of being recognized by an 
antibody or T cell that specifically binds to the starting 
STEAP-1 protein. Those skilled in the art understand that 
antibodies that recognize proteins bind to epitopes of vary 
ing size, and a grouping of the order of about four or five 
amino acids, contiguous or not, is regarded as a typical 
number of amino acids in a minimal epitope. See, e.g., Nair 
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et al., J. Immunol 2000 165(12): 6949-6955; Hebbes et al., 
Mol Immunol (1989) 26(9):865-73; Schwartz et al., JImmu 
nol (1985) 135(4):2598-608. 
0232 Other classes of STEAP-1-related protein variants 
share 70%, 75%, 80%, 85% or 90% or more similarity with 
an amino acid sequence of FIG. 3, or a fragment thereof. 
Another specific class of STEAP-1 protein variants or 
analogs comprises one or more of the STEAP-1 biological 
motifs described herein or presently known in the art. Thus, 
encompassed by the present invention are analogs of 
STEAP-1 fragments (nucleic or amino acid) that have 
altered functional (e.g. immunogenic) properties relative to 
the starting fragment. It is to be appreciated that motifs now 
or which become part of the art are to be applied to the 
nucleic or amino acid sequences of FIG. 2 or FIG. 3. 
0233. As discussed herein, embodiments of the claimed 
invention include polypeptides containing less than the full 
amino acid sequence of a STEAP-1 protein shown in FIG. 
2 or FIG. 3. For example, representative embodiments of the 
invention comprise peptides/proteins having any 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15 or more contiguous amino acids 
of a STEAP-1 protein shown in FIG. 2 or FIG. 3. 
0234 Moreover, representative embodiments of the 
invention disclosed herein include polypeptides consisting 
of about amino acid 1 to about amino acid 10 of a STEAP-1 
protein shown in FIG. 2 or FIG. 3, polypeptides consisting 
of about amino acid 10 to about amino acid 20 of a STEAP-1 
protein shown in FIG. 2 or FIG. 3, polypeptides consisting 
of about amino acid 20 to about amino acid 30 of a STEAP-1 
protein shown in FIG. 2 or FIG. 3, polypeptides consisting 
of about amino acid 30 to about amino acid 40 of a STEAP-1 
protein shown in FIG. 2 or FIG. 3, polypeptides consisting 
of about amino acid 40 to about amino acid 50 of a STEAP-1 
protein shown in FIG. 2 or FIG. 3, polypeptides consisting 
of about amino acid 50 to about amino acid 60 of a STEAP-1 
protein shown in FIG. 2 or FIG. 3, polypeptides consisting 
of about amino acid 60 to about amino acid 70 of a STEAP-1 
protein shown in FIG. 2 or FIG. 3, polypeptides consisting 
of about amino acid 70 to about amino acid 80 of a STEAP-1 
protein shown in FIG. 2 or FIG. 3, polypeptides consisting 
of about amino acid 80 to about amino acid 90 of a STEAP-1 
protein shown in FIG. 2 or FIG. 3, polypeptides consisting 
of about amino acid 90 to about amino acid 100 of a 
STEAP-1 protein shown in FIG. 2 or FIG. 3, etc. through 
out the entirety of a STEAP-1 amino acid sequence. More 
over, polypeptides consisting of about amino acid 1 (or 20 
or 30 or 40 etc.) to about amino acid 20, (or 130, or 140 or 
150 etc.) of a STEAP-1 protein shown in FIG. 2 or FIG. 3 
are embodiments of the invention. It is to be appreciated that 
the starting and stopping positions in this paragraph refer to 
the specified position as well as that position plus or minus 
5 residues. 

0235 STEAP-1-related proteins are generated using 
standard peptide synthesis technology or using chemical 
cleavage methods well known in the art. Alternatively, 
recombinant methods can be used to generate nucleic acid 
molecules that encode a STEAP-1-related protein. In one 
embodiment, nucleic acid molecules provide a means to 
generate defined fragments of a STEAP-1 protein (or vari 
ants, homologs or analogs thereof). 
0236 III.A.) Motif-Bearing Protein Embodiments 
0237 Additional illustrative embodiments of the inven 
tion disclosed herein include STEAP-1 polypeptides com 
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prising the amino acid residues of one or more of the 
biological motifs contained within a STEAP-1 polypeptide 
sequence set forth in FIG. 2 or FIG. 3. Various motifs are 
known in the art, and a protein can be evaluated for the 
presence of such motifs by a number of publicly available 
Internet sites (see, e.g., URL addresses: pfam.wustl.edu/; 
http://searchlauncher.bcm.tmc.edu/seq-search/struc-pre 
dict.html; psort.ims.u-tokyo.ac.jp/; cbs.dtu.dk/; ebi.ac.uk/in 
terprofiscan.html; expasy.ch/tools/scnpsit1.html; Epima 
trixTM and Epimer'TM, Brown University, brown.edu/ 
Research/TB-HIV Lab/epimatrix/epimatrix.html; and 
BIMAS, bimas.dcrt.nih.gov/.). 
0238 Motif bearing subsequences of all STEAP-1 vari 
ant proteins are set forth and identified in Tables V-XVIII 
and XXII-LI. 

0239 Table XIX sets forth several frequently occurring 
motifs based on pfam searches (see URL address pfam.wus 
tl.edu/). The columns of Table XIX list (1) motif name 
abbreviation, (2) percent identity found amongst the differ 
ent member of the motif family, (3) motif name or descrip 
tion and (4) most common function; location information is 
included if the motif is relevant for location. 

0240 Polypeptides comprising one or more of the 
STEAP-1 motifs discussed above are useful in elucidating 
the specific characteristics of a malignant phenotype in view 
of the observation that the STEAP-1 motifs discussed above 
are associated with growth dysregulation and because 
STEAP-1 is overexpressed in certain cancers (See, e.g., 
Table I). Casein kinase II, cAMP and camp-dependent 
protein kinase, and Protein Kinase C, for example, are 
enzymes known to be associated with the development of 
the malignant phenotype (see e.g. Chen et al., Lab Invest. 
78(2): 165-174 (1998); Gaiddon et al., Endocrinology 
136(10): 4331-4338 (1995); Hall et al., Nucleic Acids 
Research 24(6): 1119-1126 (1996); Peterziel et al., Onco 
gene 18(46): 6322-6329 (1999) and O'Brian, Oncol. Rep. 
5(2): 305-309 (1998)). Moreover, both glycosylation and 
myristoylation are protein modifications also associated 
with cancer and cancer progression (see e.g. Dennis et al., 
Biochem. Biophys. Acta 1473(1):21-34 (1999); Raju et al., 
Exp. Cell Res. 235(1): 145-154 (1997)). Amidation is 
another protein modification also associated with cancer and 
cancer progression (see e.g. Treston et al., J. Natl. Cancer 
Inst. Monogr. (13): 169-175 (1992)). 
0241. In another embodiment, proteins of the invention 
comprise one or more of the immunoreactive epitopes 
identified in accordance with art-accepted methods. Such as 
the peptides set forth in Tables V-XVIII and XXII-LI. CTL 
epitopes can be determined using specific algorithms to 
identify peptides within a STEAP-1 protein that are capable 
of optimally binding to specified HLA alleles (e.g., Table IV: 
EpimatrixTM and Epimer'TM, Brown University, URL brown 
.edu/Research/TB-HIV Lab/epimatrix/epimatrix.html; and 
BIMAS, URL bimas.dcrt.nih.gov/.) Moreover, processes for 
identifying peptides that have sufficient binding affinity for 
HLA molecules and which are correlated with being immu 
nogenic epitopes, are well known in the art, and are carried 
out without undue experimentation. In addition, processes 
for identifying peptides that are immunogenic epitopes, are 
well known in the art, and are carried out without undue 
experimentation either in vitro or in vivo. 
0242 Also known in the art are principles for creating 
analogs of Such epitopes in order to modulate immunoge 
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nicity. For example, one begins with an epitope that bears a 
CTL or HTL motif (see, e.g., the HLA Class I and HLA 
Class II motifs/supermotifs of Table IV). The epitope is 
analoged by Substituting out an amino acid at one of the 
specified positions, and replacing it with another amino acid 
specified for that position. For example, one can Substitute 
out a deleterious residue in favor of any other residue, such 
as a preferred residue as defined in Table IV; substitute a 
less-preferred residue with a preferred residue as defined in 
Table IV; or substitute an originally-occurring preferred 
residue with another preferred residue as defined in Table IV. 
Substitutions can occur at primary anchor positions or at 
other positions in a peptide; see, e.g., Table IV. 

0243 A variety of references reflect the art regarding the 
identification and generation of epitopes in a protein of 
interest as well as analogs thereof. See, for example, WO 
97/33602 to Chesnut et al.; Sette, Immunogenetics 1999 
50(3–4): 201-212; Sette et al., J. Immunol. 2001 166(2): 
1389–1397: Sidney et al., Hum. Immunol. 1997 58(1): 
12-20; Kondo et al., Immunogenetics 1997 45(4): 249-258; 
Sidney et al., J. Immunol. 1996 157(8): 3480-90; and Falk 
et al., Nature 351: 290-6 (1991); Hunt et al., Science 
255:1261-3 (1992); Parker et al., J. Immunol. 149:3580-7 
(1992); Parker et al., J. Immunol. 152.163-75 (1994)); Kast 
et al., 1994 152(8): 3904-12: Borras-Cuesta et al., Hum. 
Immunol. 2000 61(3): 266-278; Alexander et al., J. Immu 
nol. 2000 164(3): 164(3): 1625-1633; Alexander et al., 
PMID: 7895164, UI: 95202582: O’Sullivan et al., J. Immu 
nol. 1991 147(8): 2663-2669; Alexander et al., Immunity 
1994 1(9): 751-761 and Alexander et al., Immunol. Res. 
1998 18(2): 79-92. 

0244 Related embodiments of the invention include 
polypeptides comprising combinations of the different 
motifs set forth in Table XX, and/or, one or more of the 
predicted CTL epitopes of Tables V-XVII and XXII-XLVII, 
and/or, one or more of the predicted HTL epitopes of Tables 
XLVIII-LI, and/or, one or more of the T cell binding motifs 
known in the art. Preferred embodiments contain no inser 
tions, deletions or substitutions either within the motifs or 
within the intervening sequences of the polypeptides. In 
addition, embodiments which include a number of either 
N-terminal and/or C-terminal amino acid residues on either 
side of these motifs may be desirable (to, for example, 
include a greater portion of the polypeptide architecture in 
which the motif is located). Typically, the number of N-ter 
minal and/or C-terminal amino acid residues on either side 
of a motif is between about 1 to about 100 ammo acid 
residues, preferably 5 to about 50 amino acid residues. 
0245 STEAP-1-related proteins are embodied in many 
forms, preferably in isolated form A purified STEAP-1 
protein molecule will be substantially free of other proteins 
or molecules that impair the binding of STEAP-1 to anti 
body, T cell or other ligand. The nature and degree of 
isolation and purification will depend on the intended use. 
Embodiments of a STEAP-1-related proteins include puri 
fied STEAP-1-related proteins and functional, soluble 
STEAP-1-related proteins. In one embodiment, a functional, 
soluble STEAP-1 protein or fragment thereof retains the 
ability to be bound by antibody, T cell or other ligand. 

0246 The invention also provides STEAP-1 proteins 
comprising biologically active fragments of a STEAP-1 
amino acid sequence shown in FIG. 2 or FIG. 3. Such 
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proteins exhibit properties of the starting STEAP-1 protein, 
such as the ability to elicit the generation of antibodies that 
specifically bind an epitope associated with the starting 
STEAP-1 protein; to be bound by such antibodies; to elicit 
the activation of HTL or CTL; and/or, to be recognized by 
HTL or CTL that also specifically bind to the starting 
protein. 
0247 STEAP-1-related polypeptides that contain par 
ticularly interesting structures can be predicted and/or iden 
tified using various analytical techniques well known in the 
art, including, for example, the methods of Chou-Fasman, 
Garnier-Robson, Kyte-Doolittle, Eisenberg, Karplus 
Schultz or Jameson-Wolf analysis, or based on immunoge 
nicity. Fragments that contain Such structures are particu 
larly useful in generating subunit-specific anti-STEAP-1 
antibodies or T cells or in identifying cellular factors that 
bind to STEAP-1. For example, hydrophilicity profiles can 
be generated, and immunogenic peptide fragments identi 
fied, using the method of Hopp, T. P. and Woods, K. R. 
1981, Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828. Hydro 
pathicity profiles can be generated, and immunogenic pep 
tide fragments identified, using the method of Kyte, J. and 
Doolittle, R. F., 1982, J. Mol. Biol. 157:105-132. Percent 
(%) Accessible Residues profiles can be generated, and 
immunogenic peptide fragments identified, using the 
method of Janin J., 1979, Nature 277:491-492. Average 
Flexibility profiles can be generated, and immunogenic 
peptide fragments identified, using the method of Bhaskaran 
R., Ponnuswamy P. K., 1988, Int. J. Pept. Protein Res. 
32:242-255. Beta-turn profiles can be generated, and immu 
nogenic peptide fragments identified, using the method of 
Deleage, G. Roux B., 1987, Protein Engineering 1:289-294. 
0248 CTL epitopes can be determined using specific 
algorithms to identify peptides within a STEAP-1 protein 
that are capable of optimally binding to specified HLA 
alleles (e.g., by using the SYFPEITHI site at World Wide 
Web URL syfpeithi.bmi-heidelberg.com/; the listings in 
Table IV(A)-(E); EpimatrixTM and Epimer'TM, Brown Uni 
versity, URL (brown.edu/Research/TB-HIV Lab/epimatrix/ 
epimatrix.html); and BIMAS, URL bimas.dcrt.nih.gov/). 
Illustrating this, peptide epitopes from STEAP-1 that are 
presented in the context of human MHC Class I molecules, 
e.g., HLA-A1, A2, A3, A11, A24, B7 and B35 were pre 
dicted (see, e.g., Tables V-XVIII, XXII-LI). Specifically, the 
complete amino acid sequence of the STEAP-1 protein and 
relevant portions of other variants, i.e., for HLA Class I 
predictions 9 flanking residues on either side of a point 
mutation, and for H LA Class II predictions 14 flanking 
residues on either side of a point mutation, were entered into 
the HLA Peptide Motif Search algorithm found in the 
Bioinformatics and Molecular Analysis Section (BIMAS) 
web site listed above; in addition to the site SYFPEITHI, at 
URL syfpeithi.bmi-heidelberg.com/. 

0249. The HLA peptide motif search algorithm was 
developed by Dr. Ken Parker based on binding of specific 
peptide sequences in the groove of HLA Class I molecules, 
in particular HLA-A2 (see, e.g., Falk et al., Nature 351: 
290-6 (1991); Hunt et al., Science 255:1261-3 (1992); 
Parker et al., J. Immunol. 149:3580-7 (1992); Parker et al., J. 
Immunol. 152:163-75 (1994)). This algorithm allows loca 
tion and ranking of 8-mer, 9-mer, and 10-mer peptides from 
a complete protein sequence for predicted binding to HLA 
A2 as well as numerous other HLA Class I molecules. Many 
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HLA class I binding peptides are 8-, 9-, 10 or 11-mers. For 
example, for Class I HLA-A2, the epitopes preferably 
contain a leucine (L) or methionine (M) at position 2 and a 
valine (V) or leucine (L) at the C-terminus (see, e.g., Parker 
et al., J. Immunol. 149:3580-7 (1992)). Selected results of 
STEAP-1 predicted binding peptides are shown in Tables 
V-XVIII and XXII-LI herein. In Tables V-XVIII and XXII 
XLVII, selected candidates, 9-mers and 10-mers, for each 
family member are shown along with their location, the 
amino acid sequence of each specific peptide, and an esti 
mated binding score. In Tables XLVIII-LI, selected candi 
dates, 15-mers, for each family member are shown along 
with their location, the amino acid sequence of each specific 
peptide, and an estimated binding score. The binding score 
corresponds to the estimated half time of dissociation of 
complexes containing the peptide at 37° C. at pH 6.5. 
Peptides with the highest binding score are predicted to be 
the most tightly bound to HLA Class I on the cell surface for 
the greatest period of time and thus represent the best 
immunogenic targets for T-cell recognition. 

0250) Actual binding of peptides to an HLA allele can be 
evaluated by stabilization of HLA expression on the antigen 
processing defective cell line T2 (see, e.g., Xue et al., 
Prostate 30:73-8 (1997) and Peshwa et al., Prostate 36:129 
38 (1998)). Immunogenicity of specific peptides can be 
evaluated in vitro by stimulation of CD8+ cytotoxic T 
lymphocytes (CTL) in the presence of antigen presenting 
cells such as dendritic cells. 

0251. It is to be appreciated that every epitope predicted 
by the BIMAS site, EpimerTM and EpimatrixTM sites, or 
specified by the HLA class I or class II motifs available in 
the art or which become part of the art such as set forth in 
Table IV (or determined using World Wide Web site URL 
syfpeithi.bmi-heidelberg.com/, or BIMAS, bimas.dcrt.nih 
.gov/) are to be “applied to a STEAP-1 protein in accor 
dance with the invention. As used in this context “applied' 
means that a STEAP-1 protein is evaluated, e.g., visually or 
by computer-based patterns finding methods, as appreciated 
by those of skill in the relevant art. Every subsequence of a 
STEAP-1 protein of 8, 9, 10, or 11 amino acid residues that 
bears an HLA Class I motif, or a subsequence of 9 or more 
amino acid residues that bear an HLA Class II motif are 
within the scope of the invention. 
0252) III.B.) Expression of STEAP-1-Related Proteins 
0253) In an embodiment described in the examples that 
follow, STEAP-1 can be conveniently expressed in cells 
(such as 293T cells) transfected with a commercially avail 
able expression vector such as a CMV-driven expression 
vector encoding STEAP-1 with a C-terminal 6xHis and 
MYC tag (pcDNA3.1/mycHIS, Invitrogen or Tag5, Gen 
Hunter Corporation, Nashville, Tenn.). The Tag5 vector 
provides an IgGK secretion signal that can be used to 
facilitate the production of a secreted STEAP-1 protein in 
transfected cells. The secreted HIS-tagged STEAP-1 in the 
culture media can be purified, e.g., using a nickel column 
using standard techniques. 

0254 III.C.) Modifications of STEAP-1-Related Proteins 
0255 Modifications of STEAP-1-related proteins such as 
covalent modifications are included within the scope of this 
invention. One type of covalent modification includes react 
ing targeted amino acid residues of a STEAP-1 polypeptide 
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with an organic derivatizing agent that is capable of reacting 
with selected side chains or the N- or C-terminal residues of 
a STEAP-1 protein. Another type of covalent modification 
of a STEAP-1 polypeptide included within the scope of this 
invention comprises altering the native glycosylation pattern 
of a protein of the invention. Another type of covalent 
modification of STEAP-1 comprises linking a STEAP-1 
polypeptide to one of a variety of nonproteinaceous poly 
mers, e.g., polyethylene glycol (PEG), polypropylene gly 
col, or polyoxyalkylenes, in the manner set forth in U.S. Pat. 
No. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 4,791,192 
or 4, 179,337. 
0256 The STEAP-1-related proteins of the present 
invention can also be modified to form a chimeric molecule 
comprising STEAP-1 fused to another, heterologous 
polypeptide or amino acid sequence. Such a chimeric mol 
ecule can be synthesized chemically or recombinantly. A 
chimeric molecule can have a protein of the invention fused 
to another tumor-associated antigen or fragment thereof. 
Alternatively, a protein in accordance with the invention can 
comprise a fusion of fragments of a STEAP-1 sequence 
(amino or nucleic acid) such that a molecule is created that 
is not, through its length, directly homologous to the amino 
or nucleic acid sequences shown in FIG. 2 or FIG. 3. Such 
a chimeric molecule can comprise multiples of the same 
subsequence of STEAP-1. A chimeric molecule can com 
prise a fusion of a STEAP-1-related protein with a polyhis 
tidine epitope tag, which provides an epitope to which 
immobilized nickel can selectively bind, with cytokines or 
with growth factors. The epitope tag is generally placed at 
the amino- or carboxyl-terminus of a STEAP-1 protein. In 
an alternative embodiment, the chimeric molecule can com 
prise a fusion of a STEAP-1-related protein with an immu 
noglobulin or a particular region of an immunoglobulin. For 
a bivalent form of the chimeric molecule (also referred to as 
an “immunoadhesin'), such a fusion could be to the Fc 
region of an IgG molecule. The Ig fusions preferably include 
the substitution of a soluble (transmembrane domain deleted 
or inactivated) form of a STEAP-1 polypeptide in place of 
at least one variable region within an Ig molecule. In a 
preferred embodiment, the immunoglobulin fusion includes 
the hinge, CH2 and CH3, or the hinge, CH1, CH2 and CH3 
regions of an IgGI molecule. For the production of immu 
noglobulin fusions see, e.g., U.S. Pat. No. 5,428,130 issued 
Jun. 27, 1995. 

0257) III.D.) Uses of STEAP-1-Related Proteins 
0258. The proteins of the invention have a number of 
different specific uses. As STEAP-1 is highly expressed in 
prostate and other cancers, STEAP-1-related proteins are 
used in methods that assess the status of STEAP-1 gene 
products in normal versus cancerous tissues, thereby eluci 
dating the malignant phenotype. Typically, polypeptides 
from specific regions of a STEAP-1 protein are used to 
assess the presence of perturbations (such as deletions, 
insertions, point mutations etc.) in those regions (such as 
regions containing one or more motifs). Exemplary assays 
utilize antibodies or T cells targeting STEAP-1-related pro 
teins comprising the amino acid residues of one or more of 
the biological motifs contained within a STEAP-1 polypep 
tide sequence in order to evaluate the characteristics of this 
region in normal versus cancerous tissues or to elicit an 
immune response to the epitope. Alternatively, STEAP-1- 
related proteins that contain the amino acid residues of one 
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or more of the biological motifs in a STEAP-1 protein are 
used to screen for factors that interact with that region of 
STEAP-1. 

0259 STEAP-1 protein fragments/subsequences are par 
ticularly useful in generating and characterizing domain 
specific antibodies (e.g., antibodies recognizing an extracel 
lular or intracellular epitope of a STEAP-1 protein), for 
identifying agents or cellular factors that bind to STEAP-1 
or a particular structural domain thereof, and in various 
therapeutic and diagnostic contexts, including but not lim 
ited to diagnostic assays, cancer vaccines and methods of 
preparing Such vaccines. 
0260 Proteins encoded by the STEAP-1 genes, or by 
analogs, homologs or fragments thereof, have a variety of 
uses, including but not limited to generating antibodies and 
in methods for identifying ligands and other agents and 
cellular constituents that bind to a STEAP-1 gene product. 
Antibodies raised against a STEAP-1 protein or fragment 
thereof are useful in diagnostic and prognostic assays, and 
imaging methodologies in the management of human can 
cers characterized by expression of STEAP-1 protein, such 
as those listed in Table I. Such antibodies can be expressed 
intracellularly and used in methods of treating patients with 
such cancers. STEAP-1-related nucleic acids or proteins are 
also used in generating HTL or CTL responses. 
0261 Various immunological assays useful for the detec 
tion of STEAP-1 proteins are used, including but not limited 
to various types of radioimmunoassays, enzyme-linked 
immunosorbent assays (ELISA), enzyme-linked immunof 
luorescent assays (ELIFA), immunocytochemical methods, 
and the like. Antibodies can be labeled and used as immu 
nological imaging reagents capable of detecting STEAP-1- 
expressing cells (e.g., in radioScintigraphic imaging meth 
ods). STEAP-1 proteins are also particularly useful in 
generating cancer vaccines, as further described herein. 
0262 IV.) STEAP-1 Antibodies 
0263. Another aspect of the invention provides antibod 
ies that bind to STEAP-1-related proteins. Preferred anti 
bodies specifically bind to a STEAP-1-related protein and do 
not bind (or bind weakly) to peptides or proteins that are not 
STEAP-1-related proteins. For example, antibodies that 
bind STEAP-1 can bind STEAP-1-related proteins such as 
the homologs or analogs thereof. 
0264. STEAP-1 antibodies of the invention are particu 
larly useful in cancer (see, e.g., Table I) diagnostic and 
prognostic assays, and imaging methodologies. Similarly, 
Such antibodies are useful in the treatment, diagnosis, and/or 
prognosis of other cancers, to the extent STEAP-1 is also 
expressed or overexpressed in these other cancers. More 
over, intracellularly expressed antibodies (e.g., single chain 
antibodies) are therapeutically useful in treating cancers in 
which the expression of STEAP-1 is involved, such as 
advanced or metastatic prostate cancers. 
0265. The invention also provides various immunologi 
cal assays useful for the detection and quantification of 
STEAP-1 and mutant STEAP-1-related proteins. Such 
assays can comprise one or more STEAP-1 antibodies 
capable of recognizing and binding a STEAP-1-related 
protein, as appropriate. These assays are performed within 
various immunological assay formats well known in the art, 
including but not limited to various types of radioimmu 
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noassays, enzyme-linked immunosorbent assays (ELISA), 
enzyme-linked immunofluorescent assays (ELIFA), and the 
like. 

0266 Immunological non-antibody assays of the inven 
tion also comprise T cell immunogenicity assays (inhibitory 
or stimulatory) as well as major histocompatibility complex 
(MHC) binding assays. 

0267 In addition, immunological imaging methods 
capable of detecting prostate cancer and other cancers 
expressing STEAP-1 are also provided by the invention, 
including but not limited to radioScintigraphic imaging 
methods using labeled STEAP-1 antibodies. Such assays are 
clinically useful in the detection, monitoring, and prognosis 
of STEAP-1 expressing cancers such as prostate cancer. 

0268 STEAP-1 antibodies are also used in methods for 
purifying a STEAP-1-related protein and for isolating 
STEAP-1 homologues and related molecules. For example, 
a method of purifying a STEAP-1-related protein comprises 
incubating a STEAP-1 antibody, which has been coupled to 
a solid matrix, with a lysate or other solution containing a 
STEAP-1-related protein under conditions that permit the 
STEAP-1 antibody to bind to the STEAP-1-related protein: 
washing the Solid matrix to eliminate impurities; and eluting 
the STEAP-1-related protein from the coupled antibody. 
Other uses of STEAP-1 antibodies in accordance with the 
invention include generating anti-idiotypic antibodies that 
mimic a STEAP-1 protein. 

0269. Various methods for the preparation of antibodies 
are well known in the art. For example, antibodies can be 
prepared by immunizing a suitable mammalian host using a 
STEAP-1-related protein, peptide, or fragment, in isolated 
or immunoconjugated form (Antibodies: A Laboratory 
Manual, CSH Press, Eds. Harlow, and Lane (1988); Harlow, 
Antibodies, Cold Spring Harbor Press, NY (1989)). In 
addition, fusion proteins of STEAP-1 can also be used, such 
as a STEAP-1 GST-fusion protein. In a particular embodi 
ment, a GST fusion protein comprising all or most of the 
amino acid sequence of FIG. 2 or FIG. 3 is produced, then 
used as an immunogen to generate appropriate antibodies. In 
another embodiment, a STEAP-1-related protein is synthe 
sized and used as an immunogen. 

0270. In addition, naked DNA immunization techniques 
known in the art are used (with or without purified STEAP 
1-related protein or STEAP-1 expressing cells) to generate 
an immune response to the encoded immunogen (for review, 
see Donnelly et al., 1997, Ann. Rev. Immunol. 15: 617-648). 
0271 The amino acid sequence of a STEAP-1 protein as 
shown in FIG. 2 or FIG. 3 can be analyzed to select specific 
regions of the STEAP-1 protein for generating antibodies. 
For example, hydrophobicity and hydrophilicity analyses of 
a STEAP-1 amino acid sequence are used to identify hydro 
philic regions in the STEAP-1 structure. Regions of a 
STEAP-1 protein that show immunogenic structure, as well 
as other regions and domains, can readily be identified using 
various other methods known in the art, such as Chou 
Fasman, Garnier-Robson, Kyte-Doolittle, Eisenberg, Kar 
plus-Schultz or Jameson-Wolf analysis. Hydrophilicity pro 
files can be generated using the method of Hopp, T. P. and 
Woods, K. R., 1981, Proc. Natl. Acad. Sci. U.S.A. 78:3824 
3828. Hydropathicity profiles can be generated using the 
method of Kyte, J. and Doolittle, R. F., 1982, J. Mol. Biol. 
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157:105-132. Percent (%) Accessible Residues profiles can 
be generated using the method of Janin J., 1979, Nature 
277:491-A92. Average Flexibility profiles can be generated 
using the method of Bhaskaran R., Ponnuswamy P. K., 1988, 
Int. J. Pept. Protein Res. 32:242-255. Beta-turn profiles can 
be generated using the method of Deleage, G. RouX B., 
1987, Protein Engineering 1:289-294. Thus, each region 
identified by any of these programs or methods is within the 
scope of the present invention. Methods for the generation 
of STEAP-1 antibodies are further illustrated by way of the 
examples provided herein. Methods for preparing a protein 
or polypeptide for use as an immunogen are well known in 
the art. Also well known in the art are methods for preparing 
immunogenic conjugates of a protein with a carrier, Such as 
BSA, KLH or other carrier protein. In some circumstances, 
direct conjugation using, for example, carbodimide reagents 
are used; in other instances linking reagents such as those 
supplied by Pierce Chemical Co., Rockford, Ill., are effec 
tive. Administration of a STEAP-1 immunogen is often 
conducted by injection over a suitable time period and with 
use of a suitable adjuvant, as is understood in the art. During 
the immunization schedule, titers of antibodies can be taken 
to determine adequacy of antibody formation. 
0272 STEAP-1 monoclonal antibodies can be produced 
by various means well known in the art. For example, 
immortalized cell lines that secrete a desired monoclonal 
antibody are prepared using the standard hybridoma tech 
nology of Kohler and Milstein or modifications that immor 
talize antibody-producing B cells, as is generally known. 
Immortalized cell lines that secrete the desired antibodies 
are screened by immunoassay in which the antigen is a 
STEAP-1-related protein. When the appropriate immortal 
ized cell culture is identified, the cells can be expanded and 
antibodies produced either from in vitro cultures or from 
ascites fluid. 

0273. The antibodies or fragments of the invention can 
also be produced, by recombinant means. Regions that bind 
specifically to the desired regions of a STEAP-1 protein can 
also be produced in the context of chimeric or complemen 
tarity-determining region (CDR) grafted antibodies of mul 
tiple species origin. Humanized or human STEAP-1 anti 
bodies can also be produced, and are preferred for use in 
therapeutic contexts. Methods for humanizing murine and 
other non-human antibodies, by Substituting one or more of 
the non-human antibody CDRS for corresponding human 
antibody sequences, are well known (see for example, Jones 
et al., 1986, Nature 321: 522-525; Riechmann et al., 1988, 
Nature 332: 323-327; Verhoeyen et al., 1988, Science 239: 
1534-1536). See also, Carter et al., 1993, Proc. Natl. Acad. 
Sci. USA 89: 4285 and Sims et al., 1993, J. Immunol. 151: 
2296. 

0274 Methods for producing fully human monoclonal 
antibodies include phage display and transgenic methods 
(for review, see Vaughan et al., 1998, Nature Biotechnology 
16:535-539). Fully human STEAP-1 monoclonal antibodies 
can be generated using cloning technologies employing 
large human Ig gene combinatorial libraries (i.e., phage 
display) (Griffiths and Hoogenboom, Building an in vitro 
immune system: human antibodies from phage display 
libraries. In: Protein Engineering of Antibody Molecules for 
Prophylactic and Therapeutic Applications in Man, Clark, 
M. (Ed.). Nottingham Academic, pp. 45-64 (1993); Burton 
and Barbas, Human Antibodies from combinatorial libraries. 
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Id., pp 65-82). Fully human STEAP-1 monoclonal antibod 
ies can also be produced using transgenic mice engineered 
to contain human immunoglobulin gene loci as described in 
PCT Patent Application WO98/24893, Kucherlapati and 
Jakobovits et al., published Dec. 3, 1997 (see also, Jakobo 
vits, 1998, Exp. Opin. Invest. Drugs 7(4): 607-614; U.S. Pat. 
No. 6,162,963 issued 19 Dec. 2000; U.S. Pat. No. 6,150,584 
issued 12 Nov. 2000; and, U.S. Pat. No. 6,114,598 issued 5 
Sep. 2000). This method avoids the in vitro manipulation 
required with phage display technology and efficiently pro 
duces high affinity authentic human antibodies. 
0275 Reactivity of STEAP-1 antibodies with a STEAP 
1-related protein can be established by a number of well 
known means, including Western blot, immunoprecipitation, 
ELISA, and FACS analyses using, as appropriate, STEAP 
1-related proteins, STEAP-1-expressing cells or extracts 
thereof. A STEAP-1 antibody or fragment thereof can be 
labeled with a detectable marker or conjugated to a second 
molecule. Suitable detectable markers include, but are not 
limited to, a radioisotope, a fluorescent compound, a biolu 
minescent compound, chemiluminescent compound, a metal 
chelator or an enzyme. Further, bi-specific antibodies spe 
cific for two or more STEAP-1 epitopes are generated using 
methods generally known in the art. Homodimeric antibod 
ies can also be generated by cross-linking techniques known 
in the art (e.g., Wolff et al., Cancer Res. 53: 2560-2565). 
0276 V.) STEAP-1 Cellular Immune Responses 
0277. The mechanism by which T cells recognize anti 
gens has been delineated. Efficacious peptide epitope vac 
cine compositions of the invention induce a therapeutic or 
prophylactic immune responses in very broad segments of 
the world-wide population. For an understanding of the 
value and efficacy of compositions of the invention that 
induce cellular immune responses, a brief review of immu 
nology-related technology is provided. 

0278 A complex of an HLA molecule and a peptidic 
antigen acts as the ligand recognized by HLA-restricted T 
cells (Buus, S. et al., Cell 47:1071, 1986; Babbitt, B. P. et al., 
Nature 317:359, 1985; Townsend, A. and Bodmer, H., Annu. 
Rev. Immunol. 7:601, 1989; Germain, R. N., Annu. Rev. 
Immunol. 11:403, 1993). Through the study of single amino 
acid Substituted antigen analogs and the sequencing of 
endogenously bound, naturally processed peptides, critical 
residues that correspond to motifs required for specific 
binding to HLA antigen molecules have been identified and 
are set forth in Table IV (see also, e.g., Southwood, et al., J. 
Immunol. 160:3363, 1998; Rammensee, et al., Immunoge 
netics 41:178, 1995; Rammensee et al, SYFPEITHI, access 
via World Wide Web at URL syfpeithi.bmi-heidelberg.com/: 
Sette, A. and Sidney, J. Curr. Opin. Immunol. 10:478, 1998: 
Engelhard, V. H., Curr: Opin. Immunol. 6:13, 1994: Sette, A. 
and Grey, H. M. Curr. Opin. Immunol. 4:79, 1992; Sini 
gaglia, F. and Hammer, J. Curr. Biol. 6:52, 1994; Ruppert et 
al., Cell 74:929-937, 1993; Kondo et al., J. Immunol. 
155:43.07-4312, 1995: Sidney et al., J. Immunol. 157:3480 
3490, 1996: Sidney et al., Human Immunol. 45:79-93, 1996: 
Sette, A. and Sidney, J. Immunogenetics 1999 November; 
50(3–4): 201-12, Review). 
0279. Furthermore, X-ray crystallographic analyses of 
HLA-peptide complexes have revealed pockets within the 
peptide binding cleft/groove of HLA molecules which 
accommodate, in an allele-specific mode, residues borne by 
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peptide ligands; these residues in turn determine the HLA 
binding capacity of the peptides in which they are present. 
(See, e.g., Madden, D. R. Annu. Rev. Immunol. 13:587, 
1995; Smith, et al., Immunity 4:203, 1996; Fremont et al., 
Immunity 8:305, 1998; Stern et al., Structure 2:245, 1994: 
Jones, E. Y. Curr. Opin. Immunol. 9:75, 1997: Brown, J. H. 
et al., Nature 364:33, 1993; Guo, H. C. et al, Proc. Natl. 
Acad. Sci. USA 90:8053, 1993; Guo, H. C. et al., Nature 
360:364, 1992: Silver, M. L. et al., Nature 360:367, 1992: 
Matsumura, M. et al., Science 257:927, 1992; Madden et al., 
Cell 70:1035, 1992; Fremont, D. H. et al., Science 257:919, 
1992: Saper, M.A., Bjorkman, P.J. and Wiley, D.C., J. Mol. 
Biol. 219:277, 1991.) 
0280 Accordingly, the definition of class I and class II 
allele-specific HLA binding motifs, or class I or class II 
Supermotifs allows identification of regions within a protein 
that are correlated with binding to particular HLA antigen?s). 

0281. Thus, by a process of HLA motif identification, 
candidates for epitope-based vaccines have been identified; 
such candidates can be further evaluated by HLA-peptide 
binding assays to determine binding affinity and/or the time 
period of association of the epitope and its corresponding 
HLA molecule. Additional confirmatory work can be per 
formed to select, amongst these vaccine candidates, epitopes 
with preferred characteristics in terms of population cover 
age, and/or immunogenicity. 

0282 Various strategies can be utilized to evaluate cel 
lular immunogenicity, including: 

0283 1) Evaluation of primary T cell cultures from 
normal individuals (see, e.g., Wentworth, P. A. et al., Mol. 
Immunol. 32:603, 1995; Celis, E. et al., Proc. Natl. Acad. 
Sci. USA 91:2105, 1994; Tsai, V. et al., J. Immunol. 
158:1796, 1997: Kawashima, I. et al., Human Immunol. 
59:1, 1998). This procedure involves the stimulation of 
peripheral blood lymphocytes (PBL) from normal subjects 
with a test peptide in the presence of antigen presenting cells 
in vitro over a period of several weeks. T cells specific for 
the peptide become activated during this time and are 
detected using, e.g., a lymphokine- or 'Cr-release assay 
involving peptide sensitized target cells. 

0284. 2) Immunization of HLA transgenic mice (see, e.g., 
Wentworth, P. A. et al., J. Immunol. 26:97, 1996; Wentworth, 
P. A. et al., Int. Immunol. 8:651, 1996; Alexander, J. et al., 
J. Immunol. 159:4753, 1997). For example, in such methods 
peptides in incomplete Freund's adjuvant are administered 
Subcutaneously to HLA transgenic mice. Several weeks 
following immunization, splenocytes are removed and cul 
tured in vitro in the presence of test peptide for approxi 
mately one week. Peptide-specific T cells are detected using, 
e.g., a 'Cr-release assay involving peptide sensitized target 
cells and target cells expressing endogenously generated 
antigen. 

0285) 3) Demonstration of recall T cell responses from 
immune individuals who have been either effectively vac 
cinated and/or from chronically ill patients (see, e.g., Reher 
mann, B. et al., J. Exp. Med. 181:1047, 1995; Doolan, D. L. 
et al., Immunity 7:97, 1997: Bertoni, R. et al., J. Clin. Invest. 
100:503, 1997: Threlkeld, S.C. et al., J. Immunol. 159:1648, 
1997; Diepolder, H. M. et al., J. Virol. 71:6011, 1997). 
Accordingly, recall responses are detected by culturing PBL 
from Subjects that have been exposed to the antigen due to 
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disease and thus have generated an immune response “natu 
rally, or from patients who were vaccinated against the 
antigen. PBL from subjects are cultured in vitro for 1-2 
weeks in the presence of test peptide plus antigen presenting 
cells (APC) to allow activation of “memory' T cells, as 
compared to "naive' T cells. At the end of the culture period, 
T cell activity is detected using assays including, Cr release 
involving peptide-sensitized targets, T cell proliferation, or 
lymphokine release. 

0286) VI.) STEAP-1 Transgenic Animals 
0287 Nucleic acids that encode a STEAP-1-related pro 
tein can also be used to generate either transgenic animals or 
“knock out animals that, in turn, are useful in the devel 
opment and screening of therapeutically useful reagents. In 
accordance with established techniques, cDNA encoding 
STEAP-1 can be used to clone genomic DNA that encodes 
STEAP-1. The cloned genomic sequences can then be used 
to generate transgenic animals containing cells that express 
DNA that encode STEAP-1. Methods for generating trans 
genic animals, particularly animals such as mice or rats, 
have become conventional in the art and are described, for 
example, in U.S. Pat. No. 4.736,866 issued 12 Apr. 1988, 
and U.S. Pat. No. 4,870,009 issued 26 Sep. 1989. Typically, 
particular cells would be targeted for STEAP-1 transgene 
incorporation with tissue-specific enhancers. 

0288 Transgenic animals that include a copy of a trans 
gene encoding STEAP-1 can be used to examine the effect 
of increased expression of DNA that encodes STEAP-1. 
Such animals can be used as tester animals for reagents 
thought to confer protection from, for example, pathological 
conditions associated with its overexpression. In accordance 
with this aspect of the invention, an animal is treated with a 
reagent and a reduced incidence of a pathological condition, 
compared to untreated animals that bear the transgene, 
would indicate a potential therapeutic intervention for the 
pathological condition. 
0289 Alternatively, non-human homologues of 
STEAP-1 can be used to construct a STEAP-1 “knock out 
animal that has a defective or altered gene encoding 
STEAP-1 as a result of homologous recombination between 
the endogenous gene encoding STEAP-1 and altered 
genomic DNA encoding STEAP-1 introduced into an 
embryonic cell of the animal. For example, cDNA that 
encodes STEAP-1 can be used to clone genomic DNA 
encoding STEAP-1 in accordance with established tech 
niques. A portion of the genomic DNA encoding STEAP-1 
can be deleted or replaced with another gene, such as a gene 
encoding a selectable marker that can be used to monitor 
integration. Typically, several kilobases of unaltered flank 
ing DNA (both at the 5' and 3' ends) are included in the 
vector (see, e.g., Thomas and Capecchi, Cell, 51:503 (1987) 
for a description of homologous recombination vectors). 
The vector is introduced into an embryonic stem cell line 
(e.g., by electroporation) and cells in which the introduced 
DNA has homologously recombined with the endogenous 
DNA are selected (see, e.g., Li et al., Cell, 69.915 (1992)). 
The selected cells are then injected into a blastocyst of an 
animal (e.g., a mouse or rat) to form aggregation chimeras 
(see, e.g., Bradley, in Teratocarcinomas and Embryonic 
Stem Cells. A Practical Approach, E.J. Robertson, ed. (IRL, 
Oxford, 1987), pp. 113-152). A chimeric embryo can then be 
implanted into a suitable pseudopregnant female foster 
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animal, and the embryo brought to term to create a “knock 
out' animal. Progeny harboring the homologously recom 
bined DNA in their germ cells can be identified by standard 
techniques and used to breed animals in which all cells of the 
animal contain the homologously recombined DNA. Knock 
out animals can be characterized, for example, for their 
ability to defend against certain pathological conditions or 
for their development of pathological conditions due to 
absence of a STEAP-1 polypeptide. 

0290 VII.) Methods for the Detection of STEAP-1 
0291 Another aspect of the present invention relates to 
methods for detecting STEAP-1 polynucleotides and 
STEAP-1-related proteins, as well as methods for identify 
ing a cell that expresses STEAP-1. The expression profile of 
STEAP-1 makes it a diagnostic marker for metastasized 
disease. Accordingly, the status of STEAP-1 gene products 
provides information useful for predicting a variety of 
factors including Susceptibility to advanced stage disease, 
rate of progression, and/or tumor aggressiveness. As dis 
cussed in detail herein, the status of STEAP-1 gene products 
in patient samples can be analyzed by a variety protocols 
that are well known in the art including immunohistochemi 
cal analysis, the variety of Northern blotting techniques 
including in situ hybridization, RT-PCR analysis (for 
example on laser capture micro-dissected samples), Western 
blot analysis and tissue array analysis. 
0292 More particularly, the invention provides assays for 
the detection of STEAP-1 polynucleotides in a biological 
sample, such as serum, bone, prostate, and other tissues, 
urine, semen, cell preparations, and the like. Detectable 
STEAP-1 polynucleotides include, for example, a STEAP-1 
gene or fragment thereof. STEAP-1 mRNA, alternative 
splice variant STEAP-1 mRNAs, and recombinant DNA or 
RNA molecules that contain a STEAP-1 polynucleotide. A 
number of methods for amplifying and/or detecting the 
presence of STEAP-1 polynucleotides are well known in the 
art and can be employed in the practice of this aspect of the 
invention. 

0293. In one embodiment, a method for detecting a 
STEAP-1 mRNA in a biological sample comprises produc 
ing cDNA from the sample by reverse transcription using at 
least one primer, amplifying the cDNA so produced using a 
STEAP-1 polynucleotides as sense and antisense primers to 
amplify STEAP-1 clNAs therein; and detecting the pres 
ence of the amplified STEAP-1 cDNA. Optionally, the 
sequence of the amplified STEAP-1 cDNA can be deter 
mined. 

0294. In another embodiment, a method of detecting a 
STEAP-1 gene in a biological sample comprises first iso 
lating genomic DNA from the sample: amplifying the iso 
lated genomic DNA using STEAP-1 polynucleotides as 
sense and antisense primers; and detecting the presence of 
the amplified STEAP-1 gene. Any number of appropriate 
sense and antisense probe combinations can be designed 
from a STEAP-1 nucleotide sequence (see, e.g., FIG. 2) and 
used for this purpose. 
0295) The invention also provides assays for detecting 
the presence of a STEAP-1 protein in a tissue or other 
biological sample such as serum, semen, bone, prostate, 
urine, cell preparations, and the like. Methods for detecting 
a STEAP-1-related protein are also well known and include, 
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for example, immunoprecipitation, immunohistochemical 
analysis, Western blot analysis, molecular binding assays, 
ELISA, ELIFA and the like. For example, a method of 
detecting the presence of a STEAP-1-related protein in a 
biological sample comprises first contacting the sample with 
a STEAP-1 antibody, a STEAP-1-reactive fragment thereof, 
or a recombinant protein containing an antigen-binding 
region of a STEAP-1 antibody; and then detecting the 
binding of STEAP-1-related protein in the sample. 

0296 Methods for identifying a cell that expresses 
STEAP-1 are also within the scope of the invention. In one 
embodiment, an assay for identifying a cell that expresses a 
STEAP-1 gene comprises detecting the presence of 
STEAP-1 mRNA in the cell. Methods for the detection of 
particular mRNAs in cells are well known and include, for 
example, hybridization assays using complementary DNA 
probes (such as in situ hybridization using labeled STEAP-1 
riboprobes, Northern blot and related techniques) and vari 
ous nucleic acid amplification assays (such as RT-PCR using 
complementary primers specific for STEAP-1, and other 
amplification type detection methods. Such as, for example, 
branched DNA, SISBA, TMA and the like). Alternatively, 
an assay for identifying a cell that expresses a STEAP-1 
gene comprises detecting the presence of STEAP-1-related 
protein in the cell or secreted by the cell. Various methods 
for the detection of proteins are well known in the art and are 
employed for the detection of STEAP-1-related proteins and 
cells that express STEAP-1-related proteins. 

0297 STEAP-1 expression analysis is also useful as a 
tool for identifying and evaluating agents that modulate 
STEAP-1 gene expression. For example, STEAP-1 expres 
sion is significantly upregulated in prostate cancer, and is 
expressed in cancers of the tissues listed in Table I. Identi 
fication of a molecule or biological agent that inhibits 
STEAP-1 expression or over-expression in cancer cells is of 
therapeutic value. For example, such an agent can be iden 
tified by using a screen that quantifies STEAP-1 expression 
by RT-PCR, nucleic acid hybridization or antibody binding. 

0298 VIII.) Methods for Monitoring the Status of 
STEAP-1-Related Genes and Their Products 

0299. Oncogenesis is known to be a multistep process 
where cellular growth becomes progressively dysregulated 
and cells progress from a normal physiological state to 
precancerous and then cancerous states (see, e.g., Alers et 
al., Lab Invest. 77(5): 437-438 (1997) and Isaacs et al., 
Cancer Surv. 23: 19-32 (1995)). In this context, examining 
a biological sample for evidence of dysregulated cell growth 
(such as aberrant STEAP-1 expression in cancers) allows for 
early detection of Such aberrant physiology, before a patho 
logic state Such as cancer has progressed to a stage that 
therapeutic options are more limited and or the prognosis is 
worse. In such examinations, the status of STEAP-1 in a 
biological sample of interest can be compared, for example, 
to the status of STEAP-1 in a corresponding normal sample 
(e.g. a sample from that individual or alternatively another 
individual that is not affected by a pathology). An alteration 
in the status of STEAP-1 in the biological sample (as 
compared to the normal sample) provides evidence of dys 
regulated cellular growth. In addition to using a biological 
sample that is not affected by a pathology as a normal 
sample, one can also use a predetermined normative value 
such as a predetermined normal level of mRNA expression 
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(see, e.g., Grever et al., J. Comp. Neurol. 1996 Dec. 9; 
376(2): 306-14 and U.S. Pat. No. 5,837,501) to compare 
STEAP-1 status in a sample. 

0300. The term “status' in this context is used according 
to its art accepted meaning and refers to the condition or 
state of a gene and its products. Typically, skilled artisans 
use a number of parameters to evaluate the condition or state 
of a gene and its products. These include, but are not limited 
to the location of expressed gene products (including the 
location of STEAP-1 expressing cells) as well as the level, 
and biological activity of expressed gene products (such as 
STEAP-1 mRNA, polynucleotides and polypeptides). Typi 
cally, an alteration in the status of STEAP-1 comprises a 
change in the location of STEAP-1 and/or STEAP-1 
expressing cells and/or an increase in STEAP-1 mRNA 
and/or protein expression. 

0301 STEAP-1 status in a sample can be analyzed by a 
number of means well known in the art, including without 
limitation, immunohistochemical analysis, in situ hybridiza 
tion, RT-PCR analysis on laser capture micro-dissected 
samples, Western blot analysis, and tissue array analysis. 
Typical protocols for evaluating the status of a STEAP-1 
gene and gene products are found, for example in Ausubel 
et al. eds., 1995, Current Protocols In Molecular Biology, 
Units 2 (Northern Blotting), 4 (Southern Blotting), 15 
(Immunoblotting) and 18 (PCR Analysis). Thus, the status 
of STEAP-1 in a biological sample is evaluated by various 
methods utilized by skilled artisans including, but not lim 
ited to genomic Southern analysis (to examine, for example 
perturbations in a STEAP-1 gene), Northern analysis and/or 
PCR analysis of STEAP-1 mRNA (to examine, for example 
alterations in the polynucleotide sequences or expression 
levels of STEAP-1 mRNAs), and, Western and/or immuno 
histochemical analysis (to examine, for example alterations 
in polypeptide sequences, alterations in polypeptide local 
ization within a sample, alterations in expression levels of 
STEAP-1 proteins and/or associations of STEAP-1 proteins 
with polypeptide binding partners). Detectable STEAP-1 
polynucleotides include, for example, a STEAP-1 gene or 
fragment thereof. STEAP-1 mRNA, alternative splice vari 
ants, STEAP-1 mRNAs, and recombinant DNA or RNA 
molecules containing a STEAP-1 polynucleotide. 

0302) The expression profile of STEAP-1 makes it a 
diagnostic marker for local and/or metastasized disease, and 
provides information on the growth or oncogenic potential 
of a biological sample. In particular, the status of STEAP-1 
provides information useful for predicting susceptibility to 
particular disease stages, progression, and/or tumor aggres 
siveness. The invention provides methods and assays for 
determining STEAP-1 status and diagnosing cancers that 
express STEAP-1, such as cancers of the tissues listed in 
Table I. For example, because STEAP-1 mRNA is so highly 
expressed in prostate and other cancers relative to normal 
prostate tissue, assays that evaluate the levels of STEAP-1 
mRNA transcripts or proteins in a biological sample can be 
used to diagnose a disease associated with STEAP-1 dys 
regulation, and can provide prognostic information useful in 
defining appropriate therapeutic options. 

0303) The expression status of STEAP-1 provides infor 
mation including the presence, stage and location of dys 
plastic, precancerous and cancerous cells, predicting Sus 
ceptibility to various stages of disease, and/or for gauging 
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tumor aggressiveness. Moreover, the expression profile 
makes it useful as an imaging reagent for metastasized 
disease. Consequently, an aspect of the invention is directed 
to the various molecular prognostic and diagnostic methods 
for examining the status of STEAP-1 in biological samples 
Such as those from individuals suffering from, or Suspected 
of Suffering from a pathology characterized by dysregulated 
cellular growth, such as cancer. 

0304. As described above, the status of STEAP-1 in a 
biological sample can be examined by a number of well 
known procedures in the art. For example, the status of 
STEAP-1 in a biological sample taken from a specific 
location in the body can be examined by evaluating the 
sample for the presence or absence of STEAP-1 expressing 
cells (e.g. those that express STEAP-1 mRNAs or proteins). 
This examination can provide evidence of dysregulated 
cellular growth, for example, when STEAP-1-expressing 
cells are found in a biological sample that does not normally 
contain such cells (such as a lymph node), because Such 
alterations in the status of STEAP-1 in a biological sample 
are often associated with dysregulated cellular growth. Spe 
cifically, one indicator of dysregulated cellular growth is the 
metastases of cancer cells from an organ of origin (Such as 
the prostate) to a different area of the body (such as a lymph 
node). In this context, evidence of dysregulated cellular 
growth is important for example because occult lymph node 
metastases can be detected in a Substantial proportion of 
patients with prostate cancer, and Such metastases are asso 
ciated with known predictors of disease progression (see, 
e.g., Murphy et al., Prostate 42(4): 315-317 (2000): Su et al., 
Semin. Surg. Oncol. 18(1): 17-28 (2000) and Freeman et al., 
J. Urol 1995 August 154(2 Pt 1):474-8). 

0305. In one aspect, the invention provides methods for 
monitoring STEAP-1 gene products by determining the 
status of STEAP-1 gene products expressed by cells from an 
individual Suspected of having a disease associated with 
dysregulated cell growth (Such as hyperplasia or cancer) and 
then comparing the status so determined to the status of 
STEAP-1 gene products in a corresponding normal sample. 
The presence of aberrant STEAP-1 gene products in the test 
sample relative to the normal sample provides an indication 
of the presence of dysregulated cell growth within the cells 
of the individual. 

0306 In another aspect, the invention provides assays 
useful in determining the presence of cancer in an indi 
vidual, comprising detecting a significant increase in 
STEAP-1 mRNA or protein expression in a test cell or tissue 
sample relative to expression levels in the corresponding 
normal cell or tissue. The presence of STEAP-1 mRNA can, 
for example, be evaluated in tissues including but not limited 
to those listed in Table I. The presence of significant 
STEAP-1 expression in any of these tissues is useful to 
indicate the emergence, presence and/or severity of a cancer, 
since the corresponding normal tissues do not express 
STEAP-1 mRNA or express it at lower levels. 

0307. In a related embodiment, STEAP-1 status is deter 
mined at the protein level rather than at the nucleic acid 
level. For example, such a method comprises determining 
the level of STEAP-1 protein expressed by cells in a test 
tissue sample and comparing the level so determined to the 
level of STEAP-1 expressed in a corresponding normal 
sample. In one embodiment, the presence of STEAP-1 
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protein is evaluated, for example, using immunohistochemi 
cal methods. STEAP-1 antibodies or binding partners 
capable of detecting STEAP-1 protein expression are used in 
a variety of assay formats well known in the art for this 
purpose. 

0308. In a further embodiment, one can evaluate the 
status of STEAP-1 nucleotide and amino acid sequences in 
a biological sample in order to identify perturbations in the 
structure of these molecules. These perturbations can 
include insertions, deletions, substitutions and the like. Such 
evaluations are useful because perturbations in the nucle 
otide and amino acid sequences are observed in a large 
number of proteins associated with a growth dysregulated 
phenotype (see, e.g., Marrogi et al., 1999, J. Cutan. Pathol. 
26(8):369-378). For example, a mutation in the sequence of 
STEAP-1 may be indicative of the presence or promotion of 
a tumor. Such assays therefore have diagnostic and predic 
tive value where a mutation in STEAP-1 indicates a poten 
tial loss of function or increase in tumor growth. 
0309. A wide variety of assays for observing perturba 
tions in nucleotide and amino acid sequences are well 
known in the art. For example, the size and structure of 
nucleic acid or amino acid sequences of STEAP-1 gene 
products are observed by the Northern, Southern, Western, 
PCR and DNA sequencing protocols discussed herein. In 
addition, other methods for observing perturbations in 
nucleotide and amino acid sequences such as single strand 
conformation polymorphism analysis are well known in the 
art (see, e.g., U.S. Pat. No. 5,382,510 issued 7 Sep. 1999, 
and U.S. Pat. No. 5,952,170 issued 17 Jan. 1995). 
0310 Additionally, one can examine the methylation 
status of a STEAP-1 gene in a biological sample. Aberrant 
demethylation and/or hypermethylation of CpG islands in 
gene 5' regulatory regions frequently occurs in immortalized 
and transformed cells, and can result in altered expression of 
various genes. For example, promoter hypermethylation of 
the pi-class glutathione S-transferase (a protein expressed in 
normal prostate but not expressed in >90% of prostate 
carcinomas) appears to permanently silence transcription of 
this gene and is the most frequently detected genomic 
alteration in prostate carcinomas (De Marzo et al., Am. J. 
Pathol. 155(6): 1985-1992 (1999)). In addition, this alter 
ation is present in at least 70% of cases of high-grade 
prostatic intraepithelial neoplasia (PIN) (Brooks et al., Can 
cer Epidemiol. Biomarkers Prev., 1998, 7:531-536). In 
another example, expression of the LAGE-1 tumor specific 
gene (which is not expressed in normal prostate but is 
expressed in 25-50% of prostate cancers) is induced by 
deoxy-azacytidine in lymphoblastoid cells, Suggesting that 
tumoral expression is due to demethylation (Lethe et al., Int. 
J. Cancer 76(6): 903-908 (1998)). A variety of assays for 
examining methylation status of a gene are well known in 
the art. For example, one can utilize, in Southern hybrid 
ization approaches, methylation-sensitive restriction 
enzymes that cannot cleave sequences that contain methy 
lated CpG sites to assess the methylation status of CpG 
islands. In addition, MSP (methylation specific PCR) can 
rapidly profile the methylation status of all the CpG sites 
present in a CpG island of a given gene. This procedure 
involves initial modification of DNA by sodium bisulfite 
(which will convert all unmethylated cytosines to uracil) 
followed by amplification using primers specific for methy 
lated versus unmethylated DNA. Protocols involving methy 
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lation interference can also be found for example in Current 
Protocols In Molecular Biology, Unit 12, Frederick M. 
Ausubel et al. eds., 1995. 

0311 Gene amplification is an additional method for 
assessing the status of STEAP-1. Gene amplification is 
measured in a sample directly, for example, by conventional 
Southern blotting or Northern blotting to quantitate the 
transcription of mRNA (Thomas, 1980, Proc. Natl. Acad. 
Sci. USA, 77:5201-5205), dot blotting (DNA analysis), or in 
situ hybridization, using an appropriately labeled probe, 
based on the sequences provided herein. Alternatively, anti 
bodies are employed that recognize specific duplexes, 
including DNA duplexes, RNA duplexes, and DNA-RNA 
hybrid duplexes or DNA-protein duplexes. The antibodies in 
turn are labeled and the assay carried out where the duplex 
is bound to a surface, so that upon the formation of duplex 
on the surface, the presence of antibody bound to the duplex 
can be detected. 

0312 Biopsied tissue or peripheral blood can be conve 
niently assayed for the presence of cancer cells using for 
example, Northern, dot blot or RT-PCR analysis to detect 
STEAP-1 expression. The presence of RT-PCR amplifiable 
STEAP-1 mRNA provides an indication of the presence of 
cancer. RT-PCR assays are well known in the art. RT-PCR 
detection assays for tumor cells in peripheral blood are 
currently being evaluated for use in the diagnosis and 
management of a number of human Solid tumors. In the 
prostate cancer field, these include RT-PCR assays for the 
detection of cells expressing PSA and PSM (Verkaik et al., 
1997, Urol. Res. 25:373-384: Ghossein et al., 1995, J. Clin. 
Oncol. 13:1195-2000: Heston et al., 1995, Clin. Chem. 
41:1687-1688). 

0313 A further aspect of the invention is an assessment 
of the susceptibility that an individual has for developing 
cancer. In one embodiment, a method for predicting Suscep 
tibility to cancer comprises detecting STEAP-1 mRNA or 
STEAP-1 protein in a tissue sample, its presence indicating 
susceptibility to cancer, wherein the degree of STEAP-1 
mRNA expression correlates to the degree of susceptibility. 
In a specific embodiment, the presence of STEAP-1 in 
prostate or other tissue is examined, with the presence of 
STEAP-1 in the sample providing an indication of prostate 
cancer Susceptibility (or the emergence or existence of a 
prostate tumor). Similarly, one can evaluate the integrity 
STEAP-1 nucleotide and amino acid sequences in a biologi 
cal sample, in order to identify perturbations in the structure 
of these molecules such as insertions, deletions, Substitu 
tions and the like. The presence of one or more perturbations 
in STEAP-1 gene products in the sample is an indication of 
cancer Susceptibility (or the emergence or existence of a 
tumor). 
0314. The invention also comprises methods for gauging 
tumor aggressiveness. In one embodiment, a method for 
gauging aggressiveness of a tumor comprises determining 
the level of STEAP-1 mRNA or STEAP-1 protein expressed 
by tumor cells, comparing the level so determined to the 
level of STEAP-1 mRNA or STEAP-1 protein expressed in 
a corresponding normal tissue taken from the same indi 
vidual or a normal tissue reference sample, wherein the 
degree of STEAP-1 mRNA or STEAP-1 protein expression 
in the tumor sample relative to the normal sample indicates 
the degree of aggressiveness. In a specific embodiment, 
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aggressiveness of a tumor is evaluated by determining the 
extent to which STEAP-1 is expressed in the tumor cells, 
with higher expression levels indicating more aggressive 
tumors. Another embodiment is the evaluation of the integ 
rity of STEAP-1 nucleotide and amino acid sequences in a 
biological sample, in order to identify perturbations in the 
structure of these molecules Such as insertions, deletions, 
substitutions and the like. The presence of one or more 
perturbations indicates more aggressive tumors. 
0315) Another embodiment of the invention is directed to 
methods for observing the progression of a malignancy in an 
individual over time. In one embodiment, methods for 
observing the progression of a malignancy in an individual 
over time comprise determining the level of STEAP-1 
mRNA or STEAP-1 protein expressed by cells in a sample 
of the tumor, comparing the level so determined to the level 
of STEAP-1 mRNA or STEAP-1 protein expressed in an 
equivalent tissue sample taken from the same individual at 
a different time, wherein the degree of STEAP-1 mRNA or 
STEAP-1 protein expression in the tumor sample over time 
provides information on the progression of the cancer. In a 
specific embodiment, the progression of a cancer is evalu 
ated by determining STEAP-1 expression in the tumor cells 
over time, where increased expression over time indicates a 
progression of the cancer. Also, one can evaluate the integ 
rity STEAP-1 nucleotide and amino acid sequences in a 
biological sample in order to identify perturbations in the 
structure of these molecules Such as insertions, deletions, 
substitutions and the like, where the presence of one or more 
perturbations indicates a progression of the cancer. 
0316 The above diagnostic approaches can be combined 
with any one of a wide variety of prognostic and diagnostic 
protocols known in the art. For example, another embodi 
ment of the invention is directed to methods for observing a 
coincidence between the expression of STEAP-1 gene and 
STEAP-1 gene products (or perturbations in STEAP-1 gene 
and STEAP-1 gene products) and a factor that is associated 
with malignancy, as a means for diagnosing and prognosti 
cating the status of a tissue sample. A wide variety of factors 
associated with malignancy can be utilized. Such as the 
expression of genes associated with malignancy (e.g. PSA, 
PSCA and PSM expression for prostate cancer etc.) as well 
as gross cytological observations (see, e.g., Bocking et al., 
1984, Anal. Quant. Cytol. 6(2):74–88: Epstein, 1995, Hum. 
Pathol. 26(2):223-9: Thorson et al., 1998, Mod. Pathol. 
11(6):543-51; Baisden et al., 1999, Am. J. Surg. Pathol. 
23(8):918-24). Methods for observing a coincidence 
between the expression of STEAP-1 gene and STEAP-1 
gene products (or perturbations in STEAP-1 gene and 
STEAP-1 gene products) and another factor that is associ 
ated with malignancy are useful, for example, because the 
presence of a set of specific factors that coincide with 
disease provides information crucial for diagnosing and 
prognosticating the status of a tissue sample. 
0317. In one embodiment, methods for observing a coin 
cidence between the expression of STEAP-1 gene and 
STEAP-1 gene products (or perturbations in STEAP-1 gene 
and STEAP-1 gene products) and another factor associated 
with malignancy entails detecting the overexpression of 
STEAP-1 mRNA or protein in a tissue sample, detecting the 
overexpression of PSA mRNA or protein in a tissue sample 
(or PSCA or PSM expression), and observing a coincidence 
of STEAP-1 mRNA or protein and PSA mRNA or protein 
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overexpression (or PSCA or PSM expression). In a specific 
embodiment, the expression of STEAP-1 and PSA mRNA in 
prostate tissue is examined, where the coincidence of 
STEAP-1 and PSA mRNA overexpression in the sample 
indicates the existence of prostate cancer, prostate cancer 
Susceptibility or the emergence or status of a prostate tumor. 
0318 Methods for detecting and quantifying the expres 
sion of STEAP-1 mRNA or protein are described herein, and 
standard nucleic acid and protein detection and quantifica 
tion technologies are well known in the art. Standard meth 
ods for the detection and quantification of STEAP-1 mRNA 
include in situ hybridization using labeled STEAP-1 ribo 
probes, Northern blot and related techniques using STEAP-1 
polynucleotide probes, RT-PCR analysis using primers spe 
cific for STEAP-1, and other amplification type detection 
methods, such as, for example, branched DNA, SISBA, 
TMA and the like. In a specific embodiment, semi-quanti 
tative RT-PCR is used to detect and quantify STEAP-1 
mRNA expression. Any number of primers capable of 
amplifying STEAP-1 can be used for this purpose, including 
but not limited to the various primer sets specifically 
described herein. In a specific embodiment, polyclonal or 
monoclonal antibodies specifically reactive with the wild 
type STEAP-1 protein can be used in an immunohistochemi 
cal assay of biopsied tissue. 
0319 IX.) Identification of Molecules that Interact with 
STEAP-1 

0320 The STEAP-1 protein and nucleic acid sequences 
disclosed herein allow a skilled artisan to identify proteins, 
small molecules and other agents that interact with STEAP 
1, as well as pathways activated by STEAP-1 via any one of 
a variety of art accepted protocols. For example, one can 
utilize one of the so-called interaction trap systems (also 
referred to as the “two-hybrid assay”). In such systems, 
molecules interact and reconstitute a transcription factor 
which directs expression of a reporter gene, whereupon the 
expression of the reporter gene is assayed. Other systems 
identify protein-protein interactions in vivo through recon 
stitution of a eukaryotic transcriptional activator, see, e.g., 
U.S. Pat. No. 5,955,280 issued 21 Sep. 1999, U.S. Pat. No. 
5,925,523 issued 20 Jul. 1999, U.S. Pat. No. 5,846,722 
issued 8 Dec. 1998 and U.S. Pat. No. 6,004,746 issued 21 
Dec. 1999. Algorithms are also available in the art for 
genome-based predictions of protein function (see, e.g., 
Marcotte, et al., Nature 402: 4 Nov. 1999, 83-86). 
0321 Alternatively one can screen peptide libraries to 
identify molecules that interact with STEAP-1 protein 
sequences. In such methods, peptides that bind to STEAP-1 
are identified by Screening libraries that encode a random or 
controlled collection of amino acids. Peptides encoded by 
the libraries are expressed as fusion proteins of bacterioph 
age coat proteins, the bacteriophage particles are then 
screened against the STEAP-1 protein(s). 
0322. Accordingly, peptides having a wide variety of 
uses, such as therapeutic, prognostic or diagnostic reagents, 
are thus identified without any prior information on the 
structure of the expected ligand or receptor molecule. Typi 
cal peptide libraries and screening methods that can be used 
to identify molecules that interact with STEAP-1 protein 
sequences are disclosed for example in U.S. Pat. No. 5,723, 
286 issued 3 Mar. 1998 and U.S. Pat. No. 5,733,731 issued 
31 Mar. 1998. 
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0323) Alternatively, cell lines that express STEAP-1 are 
used to identify protein-protein interactions mediated by 
STEAP-1. Such interactions can be examined using immu 
noprecipitation techniques (see, e.g., Hamilton B. J., et al. 
Biochem. Biophys. Res. Commun. 1999, 261:646-51). 
STEAP-1 protein can be immunoprecipitated from STEAP 
1-expressing cell lines using anti-STEAP-1 antibodies. 
Alternatively, antibodies against His-tag can be used in a cell 
line engineered to express fusions of STEAP-1 and a His-tag 
(vectors mentioned above). The immunoprecipitated com 
plex can be examined for protein association by procedures 
such as Western blotting. S-methionine labeling of pro 
teins, protein microsequencing, silver staining and two 
dimensional gel electrophoresis. 

0324 Small molecules and ligands that interact with 
STEAP-1 can be identified through related embodiments of 
Such screening assays. For example, Small molecules can be 
identified that interfere with protein function, including 
molecules that interfere with STEAP-1s ability to mediate 
phosphorylation and de-phosphorylation, interaction with 
DNA or RNA molecules as an indication of regulation of cell 
cycles, second messenger signaling or tumorigenesis. Simi 
larly, small molecules that modulate STEAP-1-related ion 
channel, protein pump, or cell communication functions are 
identified and used to treat patients that have a cancer that 
expresses STEAP-1 (see, e.g., Hille, B., Ionic Channels of 
Excitable Membranes 2" Ed., Sinauer Assoc., Sunderland, 
Mass., 1992). Moreover, ligands that regulate STEAP-1 
function can be identified based on their ability to bind 
STEAP-1 and activate a reporter construct. Typical methods 
are discussed for example in U.S. Pat. No. 5,928,868 issued 
27 Jul. 1999, and include methods for forming hybrid 
ligands in which at least one ligand is a small molecule. In 
an illustrative embodiment, cells engineered to express a 
fusion protein of STEAP-1 and a DNA-binding protein are 
used to co-express a fusion protein of a hybrid ligand/small 
molecule and a cDNA library transcriptional activator pro 
tein. The cells further contain a reporter gene, the expression 
of which is conditioned on the proximity of the first and 
second fusion proteins to each other, an event that occurs 
only if the hybrid ligand binds to target sites on both hybrid 
proteins. Those cells that express the reporter gene are 
selected and the unknown Small molecule or the unknown 
ligand is identified. This method provides a means of 
identifying modulators, which activate or inhibit STEAP-1. 

0325 An embodiment of this invention comprises a 
method of screening for a molecule that interacts with a 
STEAP-1 amino acid sequence shown in FIG. 2 or FIG. 3, 
comprising the steps of contacting a population of molecules 
with a STEAP-1 amino acid sequence, allowing the popu 
lation of molecules and the STEAP-1 amino acid sequence 
to interact under conditions that facilitate an interaction, 
determining the presence of a molecule that interacts with 
the STEAP-1 amino acid sequence, and then separating 
molecules that do not interact with the STEAP-1 amino acid 
sequence from molecules that do. In a specific embodiment, 
the method further comprises purifying, characterizing and 
identifying a molecule that interacts with the STEAP-1 
amino acid sequence. The identified molecule can be used to 
modulate a function performed by STEAP-1. In a preferred 
embodiment, the STEAP-1 amino acid sequence is con 
tacted with a library of peptides. 

0326 X.) Therapeutic Methods and Compositions 

0327. The identification of STEAP-1 as a protein that is 
normally expressed in a restricted set of tissues, but which 
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is also expressed in prostate and other cancers, opens a 
number of therapeutic approaches to the treatment of Such 
cancers. As contemplated herein, STEAP-1 functions as a 
transcription factor involved in activating tumor-promoting 
genes or repressing genes that block tumorigenesis. 
0328. Accordingly, therapeutic approaches that inhibit 
the activity of a STEAP-1 protein are useful for patients 
suffering from a cancer that expresses STEAP-1. These 
therapeutic approaches generally fall into two classes. One 
class comprises various methods for inhibiting the binding 
or association of a STEAP-1 protein with its binding partner 
or with other proteins. Another class comprises a variety of 
methods for inhibiting the transcription of a STEAP-1 gene 
or translation of STEAP-1 mRNA. 

0329 X.A.) Anti-Cancer Vaccines 
0330. The invention provides cancer vaccines comprising 
a STEAP-1-related protein or STEAP-1-related nucleic acid. 
In view of the expression of STEAP-1, cancer vaccines 
prevent and/or treat STEAP-1-expressing cancers with mini 
mal or no effects on non-target tissues. The use of a tumor 
antigen in a vaccine that generates humoral and/or cell 
mediated immune responses as anti-cancer therapy is well 
known in the art and has been employed in prostate cancer 
using human PSMA and rodent PAP immunogens (Hodge et 
al., 1995, Int. J. Cancer 63:231-237: Fong et al., 1997, J. 
Immunol. 159:3113-3117). 
0331. Such methods can be readily practiced by employ 
ing a STEAP-1-related protein, or a STEAP-1-encoding 
nucleic acid molecule and recombinant vectors capable of 
expressing and presenting the STEAP-1 immunogen (which 
typically comprises a number of antibody or T cell epitopes). 
Skilled artisans understand that a wide variety of vaccine 
systems for delivery of immunoreactive epitopes are known 
in the art (see, e.g., Heryln et al., Ann Med 1999 Feb. 
31(1):66-78; Maruyama et al., Cancer Immunol Immunother 
2000 June 49(3):123-32) Briefly, such methods of generat 
ing an immune response (e.g. humoral and/or cell-mediated) 
in a mammal, comprise the steps of exposing the mammals 
immune system to an immunoreactive epitope (e.g. an 
epitope present in a STEAP-1 protein shown in FIG. 3 or 
analog or homolog thereof) So that the mammal generates an 
immune response that is specific for that epitope (e.g. 
generates antibodies that specifically recognize that 
epitope). In a preferred method, a STEAP-1 immunogen 
contains a biological motif, see e.g., Tables V-XVIII and 
XXII-LI, or a peptide of a size range from STEAP-1 
indicated in FIG. 5, FIG. 6, FIG. 7, FIG. 8, and FIG. 9. 

0332 The entire STEAP-1 protein, immunogenic regions 
or epitopes thereof can be combined and delivered by 
various means. Such vaccine compositions can include, for 
example, lipopeptides (e.g., Vitiello, A. et al., J. Clin. Invest. 
95:341, 1995), peptide compositions encapsulated in 
poly(DL-lactide-co-glycolide) (“PLG”) microspheres (see, 
e.g., Eldridge, et al., Molec. Immunol. 28:287-294, 1991: 
Alonso et al., Vaccine 12:299-306, 1994; Jones et al., 
Vaccine 13:675-681, 1995), peptide compositions contained 
in immune stimulating complexes (ISCOMS) (see, e.g., 
Takahashi et al., Nature 344:873-875, 1990; Hu et al., Clin 
Exp Immunol. 113:235-243, 1998), multiple antigen peptide 
systems (MAPs) (see e.g., Tam, J. P. Proc. Natl. Acad. Sci. 
U.S.A. 85:5409-5413, 1988: Tam, J. P. J. Immunol. Methods 
196:17-32, 1996), peptides formulated as multivalent pep 
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tides; peptides for use in ballistic delivery systems, typically 
crystallized peptides, viral delivery vectors (Perkus, M. E. et 
al., In: Concepts in vaccine development, Kaufmann, S. H. 
E., ed., p. 379, 1996; Chakrabarti, S. et al., Nature 320:535, 
1986; Hu, S. L. et al., Nature 320:537, 1986: Kieny, M.-P. 
et al., AIDS Bio/Technology 4:790, 1986: Top, F. H. et al., J. 
Infect. Dis. 124:148, 1971; Chanda, P. K. et al., Virology 
175:535, 1990), particles of viral or synthetic origin (e.g., 
Kofler, N. et al., J. Immunol. Methods. 192:25, 1996; Eld 
ridge, J. H. et al., Sem. Hematol. 30:16, 1993; Falo, L. D., 
Jr. et al., Nature Med. 7:649, 1995), adjuvants (Warren, H. 
S., Vogel, F. R., and Chedid, L. A. Annu. Rev. Immunol. 
4:369, 1986; Gupta, R. K. et al., Vaccine 11:293, 1993), 
liposomes (Reddy, R. et al., J. Immunol. 148:1585, 1992: 
Rock, K. L., Immunol. Today 17:131, 1996), or, naked or 
particle absorbed cDNA (Ulmer, J. B. et al., Science 
259:1745, 1993; Robinson, H. L., Hunt, L.A., and Webster, 
R. G., Vaccine 11:957, 1993: Shiver, J. W. et al., In: 
Concepts in vaccine development, Kaufmann, S. H. E., ed., 
p. 423, 1996; Cease, K. B., and Berzofsky, J. A., Annu. Rev. 
Immunol. 12:923, 1994 and Eldridge, J. H. et al., Sem. 
Hematol. 30:16, 1993). Toxin-targeted delivery technolo 
gies, also known as receptor mediated targeting, Such as 
those of Avant Immunotherapeutics, Inc. (Needham, Mass.) 
may also be used. 

0333. In patients with STEAP-1-associated cancer, the 
vaccine compositions of the invention can also be used in 
conjunction with other treatments used for cancer, e.g., 
Surgery, chemotherapy, drug therapies, radiation therapies, 
etc. including use in combination with immune adjuvants 
such as IL-2, IL-12, GM-CSF, and the like. 

0334 Cellular Vaccines: 
0335 CTL epitopes can be determined using specific 
algorithms to identify peptides within STEAP-1 protein that 
bind corresponding HLA alleles (see e.g., Table IV: 
EpimerTM and EpimatrixTM, Brown University (URL brown 
.edu/Research/TB-HIV Lab/epimatrix/epimatrix.html); 
and, BIMAS, (URL bimas.dcrt.nih.gov/; SYFPEITHI at 
URL syfpeithi.bmi-heidelberg.coni/). In a preferred embodi 
ment, a STEAP-1 immunogen contains one or more amino 
acid sequences identified using techniques well known in the 
art, such as the sequences shown in Tables V-XVIII and 
XXII-LI or a peptide of 8, 9, 10 or 11 amino acids specified 
by an HLA Class I motif? supermotif (e.g., Table IV (A), 
Table IV (D), or Table IV (E)) and/or a peptide of at least 9 
amino acids that comprises an HLA Class II motif super 
motif (e.g., Table IV (B) or Table IV (C)). As is appreciated 
in the art, the HLA Class I binding groove is essentially 
closed ended so that peptides of only a particular size range 
can fit into the groove and be bound, generally HLA Class 
I epitopes are 8, 9, 10, or 11 amino acids long. In contrast, 
the HLA Class II binding groove is essentially open ended; 
therefore a peptide of about 9 or more amino acids can be 
bound by an HLA Class II molecule. Due to the binding 
groove differences between HLA Class I and II, HLA Class 
I motifs are length specific, i.e., position two of a Class I 
motif is the second amino acid in an amino to carboxyl 
direction of the peptide. The amino acid positions in a Class 
II motif are relative only to each other, not the overall 
peptide, i.e., additional amino acids can be attached to the 
amino and/or carboxyl termini of a motif-bearing sequence. 
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HLA Class II epitopes are often 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20, 21, 22, 23, 24, or 25 amino acids long, or 
longer than 25 amino acids. 
0336 Antibody-Based Vaccines 

0337. A wide variety of methods for generating an 
immune response in a mammal are known in the art (for 
example as the first step in the generation of hybridomas). 
Methods of generating an immune response in a mammal 
comprise exposing the mammals immune system to an 
immunogenic epitope on a protein (e.g. a STEAP-1 protein) 
so that an immune response is generated. A typical embodi 
ment consists of a method for generating an immune 
response to STEAP-1 in a host, by contacting the host with 
a sufficient amount of at least one STEAP-1 B cell or 
cytotoxic T-cell epitope or analog thereof, and at least one 
periodic interval thereafter re-contacting the host with the 
STEAP-1 B cell or cytotoxic T-cell epitope or analog 
thereof. A specific embodiment consists of a method of 
generating an immune response against a STEAP-1-related 
protein or a man-made multiepitopic peptide comprising: 
administering STEAP-1 immunogen (e.g. a STEAP-1 pro 
tein or a peptide fragment thereof, a STEAP-1 fusion protein 
or analog etc.) in a vaccine preparation to a human or 
another mammal. Typically, such vaccine preparations fur 
ther contain a suitable adjuvant (see, e.g., U.S. Pat. No. 
6,146,635) or a universal helper epitope such as a PADRETM 
peptide (Epimmune Inc., San Diego, Calif.; see, e.g., Alex 
ander et al., J. Immunol. 2000 164(3): 164(3): 1625-1633; 
Alexander et al., Immunity 1994. 1 (9): 751-761 and Alex 
ander et al. Immunol. Res. 1998 18(2): 79-92). An alterna 
tive method comprises generating an immune response in an 
individual against a STEAP-1 immunogen by: administering 
in vivo to muscle or skin of the individual’s body a DNA 
molecule that comprises a DNA sequence that encodes a 
STEAP-1 immunogen, the DNA sequence operatively 
linked to regulatory sequences which control the expression 
of the DNA sequence; wherein the DNA molecule is taken 
up by cells, the DNA sequence is expressed in the cells and 
an immune response is generated against the immunogen 
(see, e.g., U.S. Pat. No. 5,962,428). Optionally a genetic 
vaccine facilitator Such as anionic lipids; Saponins; lectins: 
estrogenic compounds; hydroxylated lower alkyls; dimethyl 
Sulfoxide; and urea is also administered. In addition, an 
antiidiotypic antibody can be administered that mimics 
STEAP-1, in order to generate a response to the target 
antigen. 

0338) Nucleic Acid Vaccines: 
0339 Vaccine compositions of the invention include 
nucleic acid-mediated modalities. DNA or RNA that encode 
protein(s) of the invention can be administered to a patient. 
Genetic immunization methods can be employed to generate 
prophylactic or therapeutic humoral and cellular immune 
responses directed against cancer cells expressing STEAP-1. 
Constructs comprising DNA encoding a STEAP-1-related 
protein/immunogen and appropriate regulatory sequences 
can be injected directly into muscle or skin of an individual, 
Such that the cells of the muscle or skin take-up the construct 
and express the encoded STEAP-1 protein/immunogen. 
Alternatively, a vaccine comprises a STEAP-1-related pro 
tein. Expression of the STEAP-1-related protein immunogen 
results in the generation of prophylactic or therapeutic 
humoral and cellular immunity against cells that bear a 
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STEAP-1 protein. Various prophylactic and therapeutic 
genetic immunization techniques known in the art can be 
used (for review, see information and references published 
at Internet address genweb.com). Nucleic acid-based deliv 
ery is described, for instance, in Wolff et. al., Science 
247: 1465 (1990) as well as U.S. Pat. Nos. 5,580,859; 
5,589.466; 5,804,566; 5,739,118; 5,736,524; 5,679,647; WO 
98/04720. Examples of DNA-based delivery technologies 
include “naked DNA, facilitated (bupivicaine, polymers, 
peptide-mediated) delivery, cationic lipid complexes, and 
particle-mediated ("gene gun”) or pressure-mediated deliv 
ery (see, e.g., U.S. Pat. No. 5,922,687). 
0340 For therapeutic or prophylactic immunization pur 
poses, proteins of the invention can be expressed via viral or 
bacterial vectors. Various viral gene delivery systems that 
can be used in the practice of the invention include, but are 
not limited to, vaccinia, fowlpox, canarypox, adenovirus, 
influenza, poliovirus, adeno-associated virus, lentivirus, and 
sindbis virus (see, e.g., Restifo, 1996, Curr. Opin. Immunol. 
8:658-663; Tsang et al. J. Natl. Cancer Inst. 87:982-990 
(1995)). Non-viral delivery systems can also be employed 
by introducing naked DNA encoding a STEAP-1-related 
protein into the patient (e.g., intramuscularly or intrader 
mally) to induce an anti-tumor response. 
0341 Vaccinia virus is used, for example, as a vector to 
express nucleotide sequences that encode the peptides of the 
invention. Upon introduction into a host, the recombinant 
vaccinia virus expresses the protein immunogenic peptide, 
and thereby elicits a host immune response. Vaccinia vectors 
and methods useful in immunization protocols are described 
in, e.g., U.S. Pat. No. 4.722,848. Another vector is BCG 
(Bacille Calmette Guerin). BCG vectors are described in 
Stover et al., Nature 351:456-460(1991). A wide variety of 
other vectors useful for therapeutic administration or immu 
nization of the peptides of the invention, e.g. adeno and 
adeno-associated virus vectors, retroviral vectors, Salmo 
nella typhi Vectors, detoxified anthrax toxin vectors, and the 
like, will be apparent to those skilled in the art from the 
description herein. 
0342. Thus, gene delivery systems are used to deliver a 
STEAP-1-related nucleic acid molecule. In one embodi 
ment, the full-length human STEAP-1 cDNA is employed. 
In another embodiment, STEAP-1 nucleic acid molecules 
encoding specific cytotoxic T lymphocyte (CTL) and/or 
antibody epitopes are employed. 

0343) Ex Vivo Vaccines 
0344 Various ex vivo strategies can also be employed to 
generate an immune response. One approach involves the 
use of antigen presenting cells (APCs) such as dendritic cells 
(DC) to present STEAP-1 antigen to a patient’s immune 
system. Dendritic cells express MHC class I and II mol 
ecules, B7 co-stimulator, and IL-12, and are thus highly 
specialized antigen presenting cells. In prostate cancer, 
autologous dendritic cells pulsed with peptides of the pros 
tate-specific membrane antigen (PSMA) are being used in a 
Phase I clinical trial to stimulate prostate cancer patients 
immune systems (Tjoa et al., 1996, Prostate 28:65-69; 
Murphy et al., 1996, Prostate 29:371-380). Thus, dendritic 
cells can be used to present STEAP-1 peptides to T cells in 
the context of MHC class I or II molecules. In one embodi 
ment, autologous dendritic cells are pulsed with STEAP-1 
peptides capable of binding to MHC class I and/or class II 
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molecules. In another embodiment, dendritic cells are pulsed 
with the complete STEAP-1 protein. Yet another embodi 
ment involves engineering the overexpression of a STEAP-1 
gene in dendritic cells using various implementing vectors 
known in the art, such as adenovirus (Arthur et al., 1997, 
Cancer Gene Ther. 4:17-25), retrovirus (Henderson et al., 
1996, Cancer Res. 56:3763-3770), lentivirus, adeno-associ 
ated virus, DNA transfection (Ribas et al., 1997, Cancer Res. 
57:2865-2869), or tumor-derived RNA transfection (Ashley 
et al., 1997, J. Exp. Med. 186:1177-1182). Cells that express 
STEAP-1 can also be engineered to express immune modu 
lators, such as GM-CSF, and used as immunizing agents. 
0345 X.B.) STEAP-1 as a Target for Antibody-Based 
Therapy 
0346 STEAP-1 is an attractive target for antibody-based 
therapeutic strategies. A number of antibody strategies are 
known in the art for targeting both extracellular and intra 
cellular molecules (see, e.g., complement and ADCC medi 
ated killing as well as the use of intrabodies). Because 
STEAP-1 is expressed by cancer cells of various lineages 
relative to corresponding normal cells, systemic administra 
tion of STEAP-1-immunoreactive compositions are pre 
pared that exhibit excellent sensitivity without toxic, non 
specific and/or non-target effects caused by binding of the 
immunoreactive composition to non-target organs and tis 
sues. Antibodies specifically reactive with domains of 
STEAP-1 are useful to treat STEAP-1-expressing cancers 
systemically, either as conjugates with a toxin or therapeutic 
agent, or as naked antibodies capable of inhibiting cell 
proliferation or function. 
0347 STEAP-1 antibodies can be introduced into a 
patient such that the antibody binds to STEAP-1 and modu 
lates a function, such as an interaction with a binding 
partner, and consequently mediates destruction of the tumor 
cells and/or inhibits the growth of the tumor cells. Mecha 
nisms by which such antibodies exerta therapeutic effect can 
include complement-mediated cytolysis, antibody-depen 
dent cellular cytotoxicity, modulation of the physiological 
function of STEAP-1, inhibition of ligand binding or signal 
transduction pathways, modulation of tumor cell differen 
tiation, alteration of tumor angiogenesis factor profiles, 
and/or apoptosis. 

0348 Those skilled in the art understand that antibodies 
can be used to specifically target and bind immunogenic 
molecules such as an immunogenic region of a STEAP-1 
sequence shown in FIG. 2 or FIG. 3. In addition, skilled 
artisans understand that it is routine to conjugate antibodies 
to cytotoxic agents (see, e.g., Slevers et al. Blood 93:11 
3678-3684 (Jun. 1, 1999)). When cytotoxic and/or thera 
peutic agents are delivered directly to cells, such as by 
conjugating them to antibodies specific for a molecule 
expressed by that cell (e.g. STEAP-1), the cytotoxic agent 
will exert its known biological effect (i.e. cytotoxicity) on 
those cells. 

0349. A wide variety of compositions and methods for 
using antibody-cytotoxic agent conjugates to kill cells are 
known in the art. In the context of cancers, typical methods 
entail administering to an animal having a tumor a biologi 
cally effective amount of a conjugate comprising a selected 
cytotoxic and/or therapeutic agent linked to a targeting agent 
(e.g. an anti-STEAP-1 antibody) that binds to a marker (e.g. 
STEAP-1) expressed, accessible to binding or localized on 
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the cell surfaces. A typical embodiment is a method of 
delivering a cytotoxic and/or therapeutic agent to a cell 
expressing STEAP-1, comprising conjugating the cytotoxic 
agent to an antibody that immunospecifically binds to a 
STEAP-1 epitope, and, exposing the cell to the antibody 
agent conjugate. Another illustrative embodiment is a 
method of treating an individual Suspected of Suffering from 
metastasized cancer, comprising a step of administering 
parenterally to said individual a pharmaceutical composition 
comprising a therapeutically effective amount of an antibody 
conjugated to a cytotoxic and/or therapeutic agent. 
0350 Cancer immunotherapy using anti-STEAP-1 anti 
bodies can be done in accordance with various approaches 
that have been successfully employed in the treatment of 
other types of cancer, including but not limited to colon 
cancer (Arlen et al., 1998, Crit. Rev. Immunol. 18:133-138), 
multiple myeloma (Ozaki et al., 1997, Blood 90:3179-3186, 
Tsunenari et al., 1997, Blood 90:2437-2444), gastric cancer 
(Kasprzyk et al., 1992, Cancer Res. 52:2771-2776), B-cell 
lymphoma (Funakoshi et al., 1996, J. Immunother. Empha 
sis Tumor Immunol. 19:93-101), leukemia (Zhong et al., 
1996, Leuk. Res. 20:581-589), colorectal cancer (Moun et 
al., 1994, Cancer Res. 54:6160-6166; Velders et al., 1995, 
Cancer Res. 55:43984403), and breast cancer (Shepard et 
al., 1991, J. Clin. Immunol. 11:117-127). Some therapeutic 
approaches involve conjugation of naked antibody to a toxin 
or radioisotope, such as the conjugation of Y' or I'' to 
anti-CD20 antibodies (e.g., ZevalinTM, IDEC Pharmaceuti 
cals Corp. or BexxarTM Coulter Pharmaceuticals), while 
others involve co-administration of antibodies and other 
therapeutic agents, such as Herceptin TM (trastuzumab) with 
paclitaxel (Genentech, Inc.). The antibodies can be conju 
gated to a therapeutic agent. To treat prostate cancer, for 
example, STEAP-1 antibodies can be administered in con 
junction with radiation, chemotherapy or hormone ablation. 
Also, antibodies can be conjugated to a toxin such as 
calicheamicin (e.g., MylotargTM, Wyeth-Ayerst, Madison, 
N.J., a recombinant humanized IgG kappa antibody conju 
gated to antitumor antibiotic calicheamicin) or a maytansi 
noid (e.g., taxane-based Tumor-Activated Prodrug, TAP, 
platform, ImmunoGen, Cambridge, Mass., also see e.g., 
U.S. Pat. No. 5,416,064). 
0351 Although STEAP-1 antibody therapy is useful for 

all stages of cancer, antibody therapy can be particularly 
appropriate in advanced or metastatic cancers. Treatment 
with the antibody therapy of the invention is indicated for 
patients who have received one or more rounds of chemo 
therapy. Alternatively, antibody therapy of the invention is 
combined with a chemotherapeutic or radiation regimen for 
patients who have not received chemotherapeutic treatment. 
Additionally, antibody therapy can enable the use of reduced 
dosages of concomitant chemotherapy, particularly for 
patients who do not tolerate the toxicity of the chemothera 
peutic agent very well. Fan et al. (Cancer Res. 53:4637 
4642, 1993), Prewett et al. (International J. of Onco. 9:217 
224, 1996), and Hancock et al. (Cancer Res. 51:45.75-4580, 
1991) describe the use of various antibodies together with 
chemotherapeutic agents. 

0352 Although STEAP-1 antibody therapy is useful for 
all stages of cancer, antibody therapy can be particularly 
appropriate in advanced or metastatic cancers. Treatment 
with the antibody therapy of the invention is indicated for 
patients who have received one or more rounds of chemo 
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therapy. Alternatively, antibody therapy of the invention is 
combined with a chemotherapeutic or radiation regimen for 
patients who have not received chemotherapeutic treatment. 
Additionally, antibody therapy can enable the use of reduced 
dosages of concomitant chemotherapy, particularly for 
patients who do not tolerate the toxicity of the chemothera 
peutic agent very well. 
0353 Cancer patients can be evaluated for the presence 
and level of STEAP-1 expression, preferably using immu 
nohistochemical assessments of tumor tissue, quantitative 
STEAP-1 imaging, or other techniques that reliably indicate 
the presence and degree of STEAP-1 expression. Immuno 
histochemical analysis of tumor biopsies or Surgical speci 
mens is preferred for this purpose. Methods for immuno 
histochemical analysis of tumor tissues are well known in 
the art. 

0354 Anti-STEAP-1 monoclonal antibodies that treat 
prostate and other cancers include those that initiate a potent 
immune response against the tumor or those that are directly 
cytotoxic. In this regard, anti-STEAP-1 monoclonal anti 
bodies (mAbs) can elicit tumor cell lysis by either comple 
ment-mediated or antibody-dependent cell cytotoxicity 
(ADCC) mechanisms, both of which require an intact Fc 
portion of the immunoglobulin molecule for interaction with 
effector cell Fc receptor sites on complement proteins. In 
addition, anti-STEAP-1 mAbs that exert a direct biological 
effect on tumor growth are useful to treat cancers that 
express STEAP-1. Mechanisms by which directly cytotoxic 
mAbs act include: inhibition of cell growth, modulation of 
cellular differentiation, modulation of tumor angiogenesis 
factor profiles, and the induction of apoptosis. The mecha 
nism(s) by which a particular anti-STEAP-1 mAb exerts an 
anti-tumor effect is evaluated using any number of in vitro 
assays that evaluate cell death such as ADCC, ADMMC, 
complement-mediated cell lysis, and so forth, as is generally 
known in the art. 

0355. In some patients, the use of murine or other non 
human monoclonal antibodies, or human/mouse chimeric 
mAbs can induce moderate to strong immune responses 
against the non-human antibody. This can result in clearance 
of the antibody from circulation and reduced efficacy. In the 
most severe cases, such an immune response can lead to the 
extensive formation of immune complexes which, poten 
tially, can cause renal failure. Accordingly, preferred mono 
clonal antibodies used in the therapeutic methods of the 
invention are those that are either fully human or humanized 
and that bind specifically to the target STEAP-1 antigen with 
high affinity but exhibit low or no antigenicity in the patient. 
0356. Therapeutic methods of the invention contemplate 
the administration of single anti-STEAP-1 mAbs as well as 
combinations, or cocktails, of different mAbs. Such mAb 
cocktails can have certain advantages inasmuch as they 
contain mAbs that target different epitopes, exploit different 
effector mechanisms or combine directly cytotoxic mAbs 
with mAbs that rely on immune effector functionality. Such 
mAbs in combination can exhibit synergistic therapeutic 
effects. In addition, anti-STEAP-1 mAbs can be adminis 
tered concomitantly with other therapeutic modalities, 
including but not limited to various chemotherapeutic 
agents, androgen-blockers, immune modulators (e.g., IL-2, 
GM-CSF), surgery or radiation. The anti-STEAP-1 mAbs 
are administered in their “naked’ or unconjugated form, or 
can have a therapeutic agent(s) conjugated to them. 






























































































































































































































































































































































































































































