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(57) ABSTRACT 

The present invention encompasses novel Splice variant 
forms of the mu-opioid receptor-1 (MOR-1) and the poly 
nucleotide Sequences encoding the MOR-1 Splice variants. 
The invention further encompasses methods of Screening for 
compositions regulating the MOR-1 Splice variant activities 
and the development of therapeutic modalities directed to 
regulating activity. Regulation of the MOR-1 Splice variant 
activities may impact the physiologic processes of analgesia 
and weight management. 

MOR-1C (6&Q S ?uo: I ) 
M D S S A G P G N I S D C S D P A P A S C S P A P G S W L N S Hy 
D G N O S D P C G P N R T G L G G S H S L C P 0 T G S P S M W A 
I M A Y S I V C V V G L F G N F L V MY V I W R Y T K M K T A N I 
Y I F N - A L A D A L A T S T L P F O S V N Y L. M G T W P F GN I C 
K I V I S I D Y Y N M F T S I F T L C T M S W D R Y I A V C H P V K A 
L. D F R T P R N A K I V N V C N W I L S S A I G L P V M F M A T T K Y 
R 0 G S I D C T L T F S H P T W Y W E N L L K I C V F I F A F I M p V 
L I I T V C Y G L M I L R L K S W R M L S G S K E K D R N L R R I R 
M V L V V V A V F I V C W T P I H I Y V I I K A L I T | p F T T F O 
V S W H F C I A L G Y T N S C L N P W L Y A F L D E N F K R C F RE F 
C I P T S S T I E O O N S A R I R O N T R E H P S TA N T W D R T N H 

EXOn 7 EXOn 8 

of P T L A V S v A Q F T G Y P S P T H V E K P C K S C M D R G M 
ExOn 9 

R N P D D G P. R. O. E. S. G E G O - G R 
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AUG 

2 - 3 H-5 H4 - A - 6-7-A-8 A 9 
40 INTRON (kb) -28 0.8 -1, -8.5 - 26 -7.8 >30 > 

BAC CLONEB (-120kb) 
BAC CLONEA (-75kb) PCLONEA (-100kb) 

SPICE WARIANTS 

Mort lull ul TAA 

Mor-1A lull 
TAG 

MO-1B lull TAG 

"' lull -lulu TGA 
"t lul) - - - TG 

"" (lu Vl-uululu - TGA 

F.G. 1 
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MOR-1c (SEG) \) \)O ) 
GGAACCCGAACACTCTTGAGTGCTCTCAGTTACAGCCTACCGAGTCCGCAGCAAGCATTC 
AGAACCATGGACAGCAGCGCCGGCCCAGGGAACATCAGCGACTGCTCTGACCCCTTAGCT 
CCTGCAAGTTGCTCCCCAGCACCTGGCTCCTGGCTCAACTTG CCCACGTTGATGGCAAC 
CAGTCCGACCCATGCGGTCCTAACCGCACGGGGCTGGCGGGAGCCACAGCCTGGCCCT 
CAGACCGGCAGCCCTTCCATGGT CACAGCCATCACCATCATGGCCCTCTATTCTATCGG 
GTGTAGTGGGCCTCTTTGGAAACTTCCTGGTCATGTATGTGATTGAAGATATACCAAA 

ATGAAGACTGCCACCAACATCTACATTTTCAACCTTGCTCTGGCAGATGCCTTAGCCACT 
AGCACGCTGCCCTTTCAGAGTGAACTACCTGATGGGAACGTGGCCCTTTGGAAACATC 
CTCTGCAAGATCGTGATCT CAATAGACTACTACAACATGTTCACCAGTATCTTCACCCTC 
TGCAC CATGAGTGTAGACCGCTACATTGCCGTCTGCCACCCGGCAAGGCCCTGGATTC 
CGTACCCCCCGAAAIGCCAAAA II GT CAATGTCTGCAACTGGATCCTCTCTTCTGCCATT 
GGTCTGCCCGTAATGTTCATGGCAACCACAAAATACAGGCAGGGGTCCATAGATTGCACC 
CTCACGTTCTCT CACCCACATGGTACTGGGAGAACC, GCTCAAAATCGTGTCTTCAC 
TTCGCCTTCATCATGCCGGTCCCA CAT CACTGTGTGTTATGGACTGATGATCTTACGA 
CT CAAGAGTGE CCGCATGCTGTCGGGCTCCAAAGAAAAGGACAGGAACCTGCGCAGGATC 
ACCCGGATGGTGCTGGTGGTCGTGGCTGTATTTATTGT CTGCTGGACCCCCATCCACAFC 
TATG CATCAT CAAAGCACTGACAC GAT CCAGAAACCACTTTCCAGACTGTTTCCTGG 
CACTTCGCATGCCTTGGGTTACACAAACAGCTGCCTGAACCCAGTTCTTAGCGTTC 
CTGGATGAAAACTT CAAACGATGTTTTAGAGAGTTCTGCATCCCAACTTCCTCCACAATC 
GAA CAG CAAAA CTCTGCTCGAA CCGT CAAAACACTAGGGAACACCCCTCCACGGCTAAT 

EXOn 7 
ACAGTGGA CGAACTAACCACCAG/CCAACCCTGGCAGICAGCGTGGCCCAGATCTTACA 

Exon 8 
GGATATCCTCTCCGACT CATGTTGAAAAACCCTGCAAGAGTTGCATGGACAG/AGGAATG 

EXOn 9 
AGGAACCTTCTTCCTGATGATGGCCCAAGACAGGAATCCGGGGAAGGCCAGCTTGGCAG/G 

TGAATGTCATCCGAACACAGGGATGAGCTGGTGAGCAGTGTGG 

FG. 2A 
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MOR-1g (SEQ \) \)O 2) 
EXOn 1 a 

f TTTTACTGTCCTTGAGAATGGAGAGGATCAGCAAAGCTGGAAGCCCTCCAGGCTCATTTC 

AGAGAGAATATTCCACAGAGCTTGAAGGCGCGGGATCTGGGCCGATGATGGAAGCTTTCT 

CTAAGTCTGCATTCCAAAAGCT CAGACAGAGAGATGGAAACAAGAGGGGAAGAGCTACC 

TCAGATATACCAAAATGAAGACTGCCACCAACATCTACATTTTCAACCTTGCTCTGGCA, G 
ATGCCTTAGCCACTAGCACGCTGCCCTTTCAGAGTGTTAACTACCTGATGGGAACGTGGC 
CCTTTGGAAACAC CTCTGCAAGATCGTGATCCAA AGACTACTACAACATGTTCACCA 
GTATCT CACCCTCTGCACCAGAGTGTAGACCGCTACATTGCCGTCTGCCACCCGGTCA 
AGGCCCTGGATTTCCGTACCCCCCGAAAGCCAAAATTGT CAATGTCTGCAACGGATCC 
TCTCTTCTGCCATGGTCTGCCCGTAATGTTCATGGCAACCACAAAAACAGGCAGGGGT 
CCATAGATTGCACCCTCACGTTCTCTCATCCCACATGGTACTGGGAGAACCTGCT CAAAA 
CTGTGTCTTCACCGCCTTCATCATGCCGGTCCT CAT CACACTGGGTTATGGAC 
TGATGATCTTACGACCAAGAGTGTCCGCATGCTGTCGGGCTCCAAAGAAAAGGACAGGA 
ACCTGCGCAGGAT CACCCGGATGGTGCTGGTGGTCGTGGCTGTATTTATTGTCTGCTGGA 
CCCCCATCCACATCTATGTCATCATCAAAGCACTGATCACGATTCCAGAAACCACTTTCC 
AGACTGTTTCCTGGCACTTCTGCATTGCCTTGGGTTACACAAACAGCTGCCTGAACCCAG 
TCTTTATGCGCCTGGAGAAAACTT CAAA CGAGTTTAGAGAGTTCTGCACCCAA 
CTTCCTCCACAATCGAACAGCAAAACTCTGCTCGAATCCGT CAAAACACTAGGGAACACC 
CCTCCACGGCTAATACAGTGGATCGAACTAACCACCAGCTAGAAAATCGGAAGCAGAAA 
CTGCTCCATTGCCCTAACTGGGTCCCACGCCATCCAGACCCTCGCTAAACTTAGAGGCTG 
CCATCTACTTGGAATCAGGTGC GT CAGGGTTTGTGGGAGGCTCTGGTTTCCTGGAAAA 
GCATCTGATCCTGCATTCAAAGTCATTCTAACTGGGC 

FIG. 2B 
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MOR-1d (SéQ \l) rJO &) 
GGAA CCCGAACACTCTTGAGTGCTCTCAGTTACAGCCTACCGAGTCCGCAGCAAGCATTC 
AGAACCATGGACAGCAGCGCCGGCCCAGGGAACATCAGCGACGCTCTGACCCCTTAGCT 
CCTGCAAGTTGCTCCCCAGCACCGGCTCCTGGCTCAACTTGTCCCACGTGATGGCAAC 
CAGTCCGACCCATGCGGTCCTAACCGCACGGGGCTTGGCGGGAGCCACAGCCTGGCCCT 
CAGACCGGCAGCCCTTC CATGGT CACAGCCAT CACCATCATGGCCCTCTATCTATCGG 
TGTGTAGTGGGCCTCTTTGGAAACTTCCTGGTCATGTATGIGATTGTAAGATATACCAAA 
ATGAAGACTGCCACCAACATCTACATTTCAACCTIGCTCTGGCAGATGCCTTAGCCACT 
AGCACGCTGCCCTTTCAGAGTGTTAACTACCTGATGGGAACGTGGCCCTTTGGAAACATC 
CTCTGCAAGATCGTGATCT CAATAGACT ACTACAACATGTTCACCAGTATCT CACCCTC 
TGCACCATGAGTGTAGACCGCTACATTGCCGTCTGCCACCCGGTCAAGGCCCTGGATTTC 
CGTACCCCCCGAAATGCCAAAATTGTCAATGTCTGCAACTGGATCCTCTCTTCTGCCATT 
GGTCTGCCCGTAATGTTCATGGCAACCACAAAATACAGGCAGGGGTCCATAGATTGCACC 
CTCACGTCTCTCATCCCACAGGTACTGGGAGAA CCTGCT CAAAATCTGTGTCT CATC 
TTCGCCTT CATCAGCCGGTCCT CATCAT CACTGTGTGTATGGACGATGATCACGA 
CTCAAGAGTGTCCGCATGCTGTCGGGCTCCAAAGAAAAGGACAGGAACCTGCGCAGGATC 
ACCCGGAGGTGCTGGTGGTCGTGGCTGTATTTATTGTCTGCTGGACCCCCATCCACATC 
TATGTCATCAT CAAAGCACTGATCACGATTCCAGAAACCACTTTCCAGACTGTTTCCTGG 
CACTTCTGCATTGCCTTGGGTTACACAAACAGCTGCCTGAACCCAGTCTTTATGCGTTC 
CTGGAGAAAACT CAAA CGATGTTTTAGAGAGTCTG CATCCCAACTTCCCCACAATC 
GAACAGC AAAA CTCTGCTCGAA f CCGT CAAAACACTAGGGAACACCCCTCCACGGCAA 

EXOn 8 

ACAGTGGATCGAACTAACCACCAG/AGGAATGAGGAACCTTCTTCCTGATGATGGCCCAAG 
EXOn 9 

ACAGGAATCCGGGGAAGGCCAGCTTGGCAG/GTGAATGTCATCCGAACACAGGGATGAGCT 

GGTGAGCAGTGTGG 

FIG. 2C 
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MOR-1e C 56G TD ?u)O. 4) 
GGAACCCGAACACTCTTGAGTGCTCTCAGTTACAGCCTACCGAGTCCGCAGCAAGCATC 
AGAACCATGGACAGCAGCGCCGGCCCAGGGAACATCAGCGACTGCTCTGACCCCTTAGCT 
CCTGCAAGTTGCTCCCCAGCACCTGGCTCCTGGCTCAACTTGTCCCACGTTGATGGCAAC 
CAGTCCGACCCATGCGGT CCTAACCGCACGGGGCTTGGCGGGAGCCACAGCCTGTGCCCT 
CAGACCGGCAGCCCTTCCATGGT CACAGCCAT CACCATCATGGCCCCTATTCTATCGTG 
TGTGTAGTGGGCCTCTTTGGAAACTTCCTGGCATGTATGTGATTGTAAGATATACCAAA 
ATGAAGACTGCCACCAACATCTACATTTTCAAC CTTGCTCTGGCAGATGCCTTAGCCAC 
AGCACGCTGCCCTTTCAGAGTGTTAACTACCTGATGGGAACGTGGCCCTTGGAAACATC 
CTCTGCAAGATCGTGATCT CAATAGACTACTACAACATGTTCACCAGTATCTTCACCCC 
TGCACCAGAGTGTAGACCGCTACATTGCCGCTGCCACCCGGICAAGGCCCTGGATTC 
CGTACCCCCCGAAAIGCCAAAATTGT CAATGTCTGCAACTGGATCCTCTCTTCTGCCAT 
GGTCTGCCCGTAATGTTCATGGCAACCACAAAATACAGGCAGGGGTCCATAGATTGCACC 
CTCACGTTCTCTCATCCCACATGGTACTGGGAGAACCTGCT CAAAATCGTTGCTTCATC 
TTCGCCTTCATCATGCCGGTCCTCATCAT CACTGTGTGTTATGGACTGATGATCTTACGA 
CT CAAGAGTGCCGCATGCTGTCGGGCTCCAAAGAAAAGGACAGGAACCTGCGCAGGATC 
ACCCGGATGGTGCTGGTGGCGTGGCTGTATTATTGTCGCTGGACCCCCACCACATC 
TATGTCATCATCAAAGCACTGATCACGATTCCAGAAACCACTTTCCAGACTGTTTCCTGG 
CAC CGCATTGCCTGGGTTACACAAACAGCTGCC GAACCCAGTTCTTTAGCGTTC 
CTGGATGAAAACT CAAACGATGTTTAGAGAGTCTG CATCCCAACTTCCTCCACAATC 
GAACAG CAAAA CTCTGCTCGAATCCGT CAAAACACTAGGGAACACCCCTCCACGGCTAAT 

EXOn 6 

ACAGTGGATCGAACTAACCACCAG/AAGAAAAAGCTGGACTCCCAGAGAGGGTGTGTACAG 

CATCCAGTGTGACCTGTCCCTTGTCTTTGAGCCTGGGGGCCATCTTCTTTCACAGCATAC 
Exon 7 

ATTTCCTTGTATCCTCTCGAAG/CCAACCCGGCAGTCAGCGGGCCCAGATCTTTACA 
Exon 8 

GGATATCCTTCTCCGACTCATGTTGAAAAACCCTGCAAGAGTTGCATGGACAG/AGGAATG 
Exon 9 

AGGAACCTTCTTCCTGATGATGGCCCAAGAGAGGAATCCGGGGAAGGCCAGCTTGGCAG/G 
TGAATGCATCCGAACACAGGGATGAGCTGGTGAGCAGTGTGG 

FIG. 2D 
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MOR-ih (S&Q D (SOs) 
Exon 1 a 
/ITT ACTGCCTTGAGAATGGAGAGGATCAGCAAAGCGGAAGCCCTCCAGGCTCATTTC 

AGAGAGAATATTCCACAGAGCTTGAAGGCGCGGGATCTGGGCCGATGATGGAAGCTTTCT 

CTAAGTCTGCATTCCAAAAGCTCAGACAGAGAGATGGAAATCAAGAGGGGAAGAGCTACC 

ICAGATATACCAAAATGAAGACTGCCACCAACATCTACATTTTCAACCTTGCTCTGGCAG 
ATGCCTAGCCACTAGCACGCTGCCCTT CAGAGTGTTAACTACCTGATGGGAACGTGGC 
CCTTTGGAAACATCCTCTGCAAGATCGTGACT CAATAGACTACTACAACATGTTCACCA 
GTATCT CACCCCTGCACCATGAGTGTAGACCGCTACAGCCGTCTGCCACCCGGTCA 
AGGCCCTGGATTTCCGACCCCCCGAAATGCCAAAA GT CAATGTCTGCAACGGATCC 
TCTCTCTGCCAGGCGCCCGAA GT CAGGCAACCACAAAAACAGGCAGGGGT 
CCAT AGAGCACCCTCACGTCTCT CACCCACATGG ACTGGGAGAACC, GCTCAAAA 
TCGGCT CATCTTCGCCTTCACAGCCGGTCCCATCAT CACTGTGTGTTATGGAC 
GATGATCTTACGACT CAAGAGTGTCCGCATGCTGTCGGGCTCCAAAGAAAAGGACAGGA 

ACCTGCGCAGGACACCCGGATGGTGCTGGTGGTCGTGGCTGTATTATTGTCTGCTGGA 
CCCCCATCCACA CTATGT CATCAT CAAAGCACTGATCACGATTCCAGAAACCACTTCC 
AGAC GTTTCCTGGCACTTCTGCATTGCCTTGGGTTACACAAACAGCTGCCTGAACCCAG 
TTCTTATGCGTCCTGGAGAAAACT CAAACGA GTTTAGAGAGTTCTG CACCCAA 
CTCC CCACAATCGAACAGCAAAACCGCTCGAATCCGICAAAACACTAGGGAA CACC 

ExOn 7 

CCTCCACGGCTAAACAGTGGATCGAACTAACCACCAG/CCAA CCCTGGCAGTCAGCGTG 

GCCCAGATCTTTACAGGATATCCTTCTCCGACT CATGTTGAAAAACCCTGCAAGAGTTGC 
ExOn 8 

ATGGACAG/AGGAATGAGGAACCTCTCC GATGATGGCCCAAGAGAGGAATCCGGGGA 
EXOn 9 

AGGCCAGCTTGGCAG/GTGAATGTCATCCGAACACAGGGATGAGCTGGTGAGCAGTGTGG 

FIG. 2E 
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3320510 (SECS \) (JO , (e) 
1 GGAAATCAAG AGGGGAAGAG TTACCTCAGG TCTTGTGCAG GIGCCTGCTG CTGGAATC 

CC I AGITC TCCCCTTCTC AATGGAGTCC AGAACACGTC CACGGACGAC GACAC TAAG 

5' 71 81 9. 1. 

US 2003/0103972 A1 

5. 

11 
61 ATGAAGACAA CACCCTCCCC TTTAGAAGAC AGTGCTTCAG AACACTCCCA ACTAGCCTCT 

TACTTCTGTT GTGGGAGGGG AAATCTTCTG TCACGAAGTG TTGIGAGGGTTGATCGGAGA 

41 51. 5' 31 
121 GGCCTGAIG TTCCACT 

CCGAGACTAC AAGGTGAAA 

FIG. 2F 

161416 (6 & G (t) \)& ) 
s' 11 21 31 

ACAGAGCTTG 
TGCTCGAAC 

1 CCCCAGGC CATTTCAGAG. AGAAATTCC 
GGAGGTCCGA GTAAAGTCTC CTTATAAGG 

91 
CAAAAGCCA 
GTTTTCGAG 

W 81 
CTCCAA GTCTGCATTC 
GAAAGAGATT CAGACGTAAG 

Exon la Exon lb 
31 41 
GTACCTCAGGTCTGTGCA 
CAAGGAGCCAGAACACGT 

5' 
61 ATGATGGAAG 

TACACCTTC 

51 
GGTGCAC GC 
CCACGTGACG 

GAGGGGAAGA 
CTCCCCTC. 

91. 1. 11 
CCTTAGAAG ACAGTGCTTC ACAACACTCC 
GGAAATCC TGCAC GAAG TGTTGTGAGG 

Exon 1 
51 61 71 
GTCCCCTCTT. CTGAAGCAGG GCTTGTCCT 
CAGGGGAGAA GACTTCGTCC CGAACAGGAA 

AACACCCCC 
TTGTGGGAGG 

TGTTCACTTT 
ACAAGTGAAA 

ll 2 31 
GGGCAGCTGT GAGAGGAAGA GGCTGGGGCA CCTGGAACCC 
CCCGCGACA CTCTCCTCT CCGACCCCGT GGACCTTGGG 

81 91 5' 
361 

A 

71 

FIG. 2G 

61 

4. 
AAGGCGCGGG 
TTCCGCGCCC 

1. 
GACAGAGAGA 
CIGCTCC 

61. 
TGCTGTGAAT 
ACGACACTTA 

21 
CAACTAGCC 
GTGACGGA 

81 
GTAAGAAAC 
CATTCTTTGA 

41 
GAACAC CT 
CIGIGAGAA 

1 

71 

51 
ACTGGGCCG 
TAGACCCGGC 

TGGAAATCAA 
ACCTTAGTT 

- 7 
TCATGAAGAC 
AGTACTTCTG 

31 
CTGGCTCTGA 
GACCGAGACT 

91 
GAGGAGCCTA 
CTCCTCGGA 

51 
GAGTGCTCTC 
CTCACGAGAG 

11 
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2730510 (SEQ \) ?loo'. 2) 
5' 11 21 31 

l 

S' 
6. 

5' 
121 

5' 
181 

241 

A CCAAAAG 
AAGGTTTC 

TGCAGGGCA 
ACGTCCACGT 

CTTCACAACA 
GAAGTGTGT 
ExOn 2 

CAGAT GTACC 
GT CACATGG 

TGCCTTAGCC 
ACGGAATCGG 

CICAGACAGA 
GAGCTGTCT 

71 
CIGCTGCTGT 
GACGACGACA 

3. 
CTCCCAACTA 
GAGGGTTGAT 

91 
AAAATGAAGA 
TTTTACTTCT 

5 
ACTAGCACGC 
TGATCGGCG 

MOR-1? (56G. T.) 
g" l 
1 

5' 
121 

g" 
181 

24 

301 

GGAACCCGAA 
CCTGGGCT 

AGAACCAGG 
CTGG ACC 

CCGCAAGT 
GGACGTTCAA 

CAGTCCGACC 
GTCAGGCTGG 

CAGACCGGCA 
GCGGCCG 

TGTGTAGTGG 
ACACAT CACC 

CACTCTTGAG 
GTGAGAACTC 

71 
ACAGCAGCGC 
TGCGTCGCG 

3. 
GCTCCCCAGC 
CGAGGGGTCG 

91 
CATGCGGTCC 
GTACGCCAGG 

51 
GCCCTTC CAT 
CGGGAAGGA 

11 
GCCTCTTTGG 
CGGAGAAACC 

GAGAGGAAG 
CT CACCTTC 

81. 
GAATTCAGA 
CTTAAGTACT 

41 
GCCTCTGGC 
CGGAGACCGA 

l 
CTGCCACCAA 
GACGGTGGTT 

61 
TGCCCAAG 
ACGGGTTC 

FIG. 2H 
N) (), C 

2. 
TGCTCTCAGT 
ACGAGAGTCA 

81 
CGGCCCAGGG 
GCCGGGTCCC 

41 
ACCTGGCTCC 
TGGACCGAGG 

TAACCGCACG 
ATTGGCGTGC 

61 
GGTCACAGCC 
CCAGTGTCGG 

2. 
AAACTTCCTG 
TTTGAAGGAC 

FG. 2 

TCAAGAGGGG 
AGTTCTCCCC 

91 
AGACAACACC 
TCTGTTGGG 

51 
CGA GTTCA 
GACTACAAGT 

11 
CATCACATT 
GT AGATGAA 

7 

) 
31 
TACAGCCTAC 
ATGTCGGAG 

91 
AACACAGCG 

GTAGTCGC 

51 
TGGCTCAACT 
ACCGAGTTGA 

11 
GGGCTTGGCG 
CCCGAACCGC 

71 
ATCACCATCA 
TAGGGAGT 

31 
GTCATGTATG 
CAGTACATAC 

US 2003/0103972 A1 

EXOn 1a EXOn 1b 
41 
AAGAGTACC 
TTCT CAATGG 

1. 
CTCCCCTTA 
GAGGGGAAAT 

61 
CTGTCCCC 
GAAACAGGGG 

21 
TCAACCTTG 
AAGTGGAAC 

81 

A. 
CGAGCCGCA 
GCT CAGGCGT 

ACTGCTCGA 
TGACGAGAC 

61 
TGTCCCACG 
ACAGGGTGCA 

21 
GGAGCCACAG 
CCTCGGTGTC 

8 
TGGCCCTCTA 
ACCGGGAGAT 

4. 
TGA GTAAG 
ACTAACATTC 

b 
TCAGGTCTG 
AGCCAGAAC 

11 
GTAGACAGCG 
CATCTGTCGC 

71 
CTTCTGAAG 

AGAAGACTTC 

31 
CTCTGGCAGA 
GAGACCGC 

91 

51 
GCAAGCATTC 
CGTTCGTAAG 

11 
CCCCTTAGCT 
GGGGAATCGA 

71 
TGATGGCAAC 
ACTACCGTTG 

31 
CCTGTGCCCT 
GGACACGGGA 

9. 
TTCTATCGG 
AAGATAGCAC 

5. 
ATA ACCAAA 
TATATGGTTT 
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5 
36. 

421 

" 
48 

5. " 
541 

5. " 
601 

5 
661 

5 * 
721 

5" 
841 

S' 
90 

5. " 
96 

g" 
021 

ATGAAGACTG 
TACTTCTGAC 

AGCACGCTGC 
TCGTGCGACG 

CTCTGCAAGA 
GAGACGTCT 

TGCAC CATGA 
ACGGGTACT 

CGTACCCCCC 
GCATGGGGGG 

GGTCTGCCCG 
CCAGACGGGC 

CTCACGTTCT 
GAGTGCAAGA 

TTCGCCTTCA 
AAGCGGAAGT 

CTCAAGAGTG 
GAGTTCTCAC 

ACCCGGATGG 
TGGGCCTACC 

TATGTCACA 
ATACAGTAGT 

CACTCTGCA 
GTGAAGACG 

71. 
CCACCAACAT 
GGGGTTGTA 

31 
CCTTCAGAG 
GGAAAGTCTC 

9 
TCGTGATCTC 
AGCACTAGAG 

51 
GTGTAGACCG 
CACATCTGGC 

11 
GAAAGCCAA 
CTTTACGGTT 

7 
TAAGTTCAT 
ATTACAAGTA 

3. 
CTCATCCCAC 
GAGTAGGGTG 

9 
TCATGCCGGT 
AGACGGCCA 

51 
TCCGCATGCT 
AGGCGTACGA 

ll 
GCTGGTGGT 

ACGACCACCA 

7 
TCAAAGCACT 
AGTTCGTGA 

3. 
TTGCCTTGGG 
AACGGAACCC 
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8. 
CACAITC 
GATGTAAAAG 

41 
TGAACTAC 
ACAATTGATG 

1 
AATAGACAC 
TTACTGATG 

61 
CTACAGCC 
GATGTAACGG 

21 
AATTGT CAAT 
TTAACAGTA 

81 
GGCAACCACA 
CCGGGTG 

41 
ATGGTACTGG 
TACCATGACC 

1. 
CCTCATCATC 
GGAGTAGAG 

61 
GTCGGGCTCC 
CAGCCCGAGG 

21 
CGTGGCTGA 
GCACCGACA 

81 
GATCACGATT 
CTAGTGCAA 

41 
TACACAAAC 
AA GTGTTTG 

91 
AACCGCC 
TTGGAA CGAG 

5. 
CTGATGGGAA 
GACTACCCTT 

ill 
TACAACATGT 
ATGTGACA 

7. 
GT CTGCCACC 
CAGACGGTGG 

31 
GTCTGCAACT 
CAGACGTGA 

91 
AAATACAGGC 
TAG CCG 

5. 
GAGAACCTGC 
CTCGGACG 

11 
ACTGGTGTT 
TGACACACAA 

71 
AAAGAAAAGG 
TTCTTTTCC 

31 
TATTGTCT 
AAAAACAGA 

91 
CCAGAAACCA 
GGTCGGT 

51 
AGCGCCTGA 
TCGACGGACT 

F.G. 2J 

I 
TGGCAGATGC 
ACCGTCTACG 

61 
CGTGGCCCTT 
GCACCGGGAA 

21 
TCACCAGTAT 
AGTGGTCATA 

81. 
CGGCAAGGC 
GCCAGTTCCG 

41 
GGATCCTCTC 
CCAGGAGAG 

AGGGGCCAT 
CCCCAGGA 

61 
TCAAAATCTG 
AGTTAGAC 

21 
ATGGACTGAT 
ACCGACIA 

81 
ACAGGAACCT 
GTCCTTGGA 

41 
GCTGGACCCC 
CGACCTGGGG 

CTTTCCAGAC 
GAAAGGCTG 

61 
ACCCAGTC 
GGGTCAAGA 

US 2003/0103972 A1 

11 
CTTAGCCACT 
GAATCGGGA 

71 
TGGAAACATC 
ACCTTGTAG 

31 
CTTCACCCC 
GAAGGGGAG 

91 
CCTGGATTC 
GG ACCTAAAG 

51 
TTCTGCCAT 
AAGACGGAA 

11 
AGATTGCACC 
CTAACGGG 

71. 
TGTC CATC 
ACAGAAGAG 

3. 
GATCTACGA 
CTAGAAGC 

91. 
GCGCAGGATC 
CGCGTCCTAG 

5. 
CATCCACAC 
GTAGGGTAG 

1. 
GTTCCGG 

ACAAAGGACC 

7. 
AGCGTC 

AATACGCAAG 
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5 
081 

s' 
A 

5 * 
12O 

5 
26 

5 * 
321 

5. " 
1381 

5 
44 

5 * 
O 

5" 
1561. 

5 
62 

5 
1681 

CGGAGAAA 
GACCACT 

GAACAGC AAA 
CGTCC 

ACAGGGATC 
TGCACC TAG 

CAAA CGAAGG 
GTTTGCTTCC 

GATGCTGAAA 
CACGACTT 

TCTCTGGTCC 
AGAGACCAGG 

GTACAGCATC 
CATGTCGTAG 

GCA ACCAT 
CGTATGGTAA 

TTTACAGGAT 
AAA GTCCTA 

GGAATGAGGA 
CCTTACTCCT 

GGCAGGTGAA 
CCGTCCACT 

9. 
ACT CAAACG 
GAAGGC 

51. 
ACTCTGCCG 
TGAGACGAGC 

GAACTAACCA 
CTTGATTGGT 

7 
CA CAGAC 
GTAGTCTAGA 

31 
CCAACCCAGG 
GGTTGGGCC 

9. 
CGCTATATTA 
GCGATATAA 

51 
CAGTGTGACC 
GT CACACTGG 

11 
TCC GTATC 
AGGAACATAG 

7. 
ACCTTCTCC 
TAGGAAGAGG 

31. 
ACCTTCTCC 
TGGAAGAAGG 

9. 
TGT CACCGA 
ACAGAGGC 
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1. 
ATGTTTTAGA GAGTTCTGCA 
TACAAAAC CT CAAGACG 

6 7 
AATCCGT CAA AACACTAGGG 
TAGGCAGTT TGTGACCC 

XOn 10 
2 31 
CCAGGCACCA TGGCATGCG 
GGTCCGTGGT ACACGACGC 

81 91 
TCTGGATCTG GAATGGAGA 
AGACCTAGAC CTTAACCTCT 

41 
CCTTACGAA GGCAGCAAGT 

AGGAATGCT CCGTCGTTCA 
EXOn 6 

kosko: CGTAACACGA TICTTCG 

6 7 
TGTCCCTTGT CTTTGAGCCT 
ACAGGGAACA GAAACTCGGA 

EXOn 7 
3. 
CCAACCCTGG 
GGTTGGGACC 

21 
CCCTGAAG 
GAGAGACTTC 

81. 91 
GACT CATGTT GAAAAACCCT 
CTGAGTACAA CTTTTTGGGA 

4. 5. 
GATGAGGC CCAAGACAGG 
ACTACTACCG (GGTTCTGTCC 

11 
ACACAGGGA GAGCTGGGA 
GTGTCCCA CTCGACCAC 

F.G. 2K 

21 
TCCCAACTTC 
AGGGTTGAAG 

81 
AACACCCCC 
TGGGGGAG 

41 
TGCCTGGAGC 
ACGGACCCG 

1. 
CAGI (GGGAG 
GTCAACCCTC 

61 
GCGCTGAACC 
CGCGACGG 

2. 
TGGACTCCCA 
ACCGAGGG 

8 
GGGGGCC ATC 
CCCCCGGAG 

41 
CAGCAGCG 
GTCAGTCGCA 

GCAAGAGTTG 
CGTCCAAC 

6. 
AATCCGGGGA 
TAGGCCCCT 

21 
GCAGTGGG 
CGCACACC 

US 2003/0103972 A1 

3. 
CTCCACAATC 
GAGGTGTAG 

9 
CACGGCTAAT 
GTGCCGATTA 

5. 
CAACAGAGGT 
GTGTCCCA 

CCACCAGGCA 
GGGGTCCGT 

7 
ACTAGCCATC 
GACGGTAG 

3. 
GAGAGGGTGT 
CCCCCACA 

O 
TCT CACA 

AAGAAAGTGT 

5. 
GGCCCAGAC 
CCGGGCTAG 
Exon 8 

11 
CATGGACA 
GTAC CTGTC 

7 
AGGCCAGCTT 
TCCGGTCGAA 
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MOR-1b (6EGS \\) (O. fo) 
1. 

1 GGAACCCGAA CACTCTTGAG 
CCTTGGGC GTGAGAACTC 

5' 
181 

5' 
241 

30 

" 
361 

5" 
42 

5" 
481 

541 

5' 
601 

5' 
661 

AGAACCATGG 
TCTTGGTACC 

CCGCAAGTT 
GGACGTTCAA 

CAGCCGACC 
GTCAGGCTGG 

CAGACCGGCA 
GTCTGGCCGT 

TGTGTAGTGG 
ACACAT CACC 

ATGAAGACG 
TACTTCTGAC 

AGCACGCTGC 
TCGTGCGACG 

CTCTGCAAGA 
GAGACGTTCT 

GCACCAGA 
ACGTGGTACT 

CGTACCCCCC 
GCAGGGGGG 

GGCTGCCCG 
CCAGACGGGC 

71 
ACAGCAGCGC 
TGTCGTCGCG 

31 
GCCCCCAGC 
CGAGGGGTCG 

91 
CATGCGGCC 
GTACGCCAGG 

51 
GCCCTTC CAT 
CGGGAAG GTA 

11 
GCCTCTTGG 
CGGAGAAACC 

7. 
CCACCAA CAT 
GGGGTTGA 

31 
CCTTTCAGAG 
GGAAAGTCTC 

91 
TCGGATCTC 
AGCACTAGAG 

51 
GTGTAGACCG 
CACATCTGGC 

1 
GAAATGCCAA 
CTACGGTT 

71 
TAATGTCAT 
ATTACAAGA 
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2. 
GCTCTCAGT 

ACGAGAGTCA 

81 
CGGCCCAGGG 
GCCGGGTCCC 

4. 
ACCTGGCTCC 
TGGACCGAGG 

TAACCGCACG 
ATTGGCGGC 

61 
GGTCACAGCC 
CCAGTGTCGG 

21 
AAACCCTG 
TTTGAAGGAC 

81 
CTACATTTC 
GATGTAAAAG 

41 
TGTTAACTAC 
ACAATTGATG 

1. 
AAAGACTAC 
TTATCTGATG 

61 
CTACATTGCC 
GAGTAACGG 

2 
AATGT CAAT 
TTAACAGTTA 

81 
GGCAACCACA 
CCGTTGGTG 

31 
TACAGCCTAC 
ATGTCGGATG 

9. 
AACATCAGCG 
GAGTCGC 

5 
GGCTCAACT 

ACCGAGTGA 

l 
GGGCTTGGCG 
CCCGAACCGC 

71 
A CACCACA 
AGTGGTAGT 

31 
GTCA GTATG 
CAGTACATAC 

91 
AACCTTGCTC 
GGAACGAG 

51 
CTGATGG GAA 
GACACCCTT 

11 
TACAACATGT 
ATGTfGTACA 

71 
GTCTGCCACC 
CAGACGGTGG 

31 
GCGCAACT 
CAGACGTGA 

91 
AAAACAGGC 
TTTATGTCCG 

FIG. 2L. 

41 
CGAGTCCGCA 
GCTCAGGCGT 

ACTGCTCTGA 
TGACGAGACT 

61 
TGTCCCACGT 
ACAGGGTGCA 

21 

GGAGCCACAG 
CCTCGGTGC 

8. 
TGGCCCTCTA 
ACCGGGAGAT 

41 
TGATTGTAAG 
ACTAACAITC 

l 
TGGCAGATGC 
ACCGTCTACG 

61 
CGTGGCCCTT 
GCACCGGGAA 

21 
TCACCAGTAT 
AGTGGTCATA 

8. 
CGGTCAAGGC 
GCCAGTTCCG 

41 
GGACCTCTC 
CCTAGGAGAG 

1. 
AGGGGT CCAT 
TCCCCAGGA 

US 2003/0103972 A1 

51 
GCAAGCATTC 
CGTTCGTAAG 

11 
CCCCTTAGCT 
GGGGAATCGA 

7. 
TGATGGCAAC 
ACTACCGTTG 

31 
CCTG GCCCT 
GGACACGGGA 

91. 
CATCGTG 

AAGATAGCAC 

5 
ATATAC CAAA 
TATAGGTTT 

11 
CTTAGCCACT 
GAATCGGTGA 

71 
TGGAAACATC 
ACCTTGTAG 

31 
CT CACCCTC 
GAAGTGGGAG 

91 
CCGGATTTC 
GGACCAAAG 

5 
TCTGCCAT 

AAGACGGTAA 

11 
AGAT GCACC 
CTAACGTGG 
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5" 
721 

5 t 

781 

5 
841 

5' 
901 

5 
961. 

5. " 
1021 

5" 
1081 

5" 
1141 

5" 
1201. 

5' 
1261 

5" 
1321 

5" 
1381 

CTCACGTCT 
GAGTGCAAGA 

TTCGCCTTCA 
AAGCGGAAGT 

CTCAAGAGG 
GAGTTCTCAC 

ACCCGGATGG 
GGGCCTACC 

TAG CATCA 
ATACAGAGT 

CACTCTGCA 
GTGAAGACGT 

CTGGATGAAA 
GAC CTACTTT 

GAACAGCAAA 
CTTGTCGTT 

ACAGGGATC 
TGTCACCTAG 

AGACACTGG 
TCTGTGAACC 

ATCAAGATGC 
TAGTTCACG 

CTGTAGAAC 
GAA CATCTTG 

31 
CT CACCCAC 
GAGTAGGGTG 

91 
TCATGCCGGT 
AGTACGGCCA 

51. 
CCGCAGCT 

AGGCGTACGA 

1. 
TGCTGGTGGT 
ACGACCACCA 

71 
CAAAGCACT 

AGTTCGTGA 

31 
TGCCTTGGG 
AACGGAACCC 

91 
ACT CAAACG 
TGAAGTTTGC 

5 
ACTCTGCTCG 
GAGACGAGC 

11 
GAACTAACCA 
CTTGATTGG 

71 
CTATCATGT 
GATAGTACAA 

31 
GTTTTGTT 

ACAAAAACAA 

91 
ACTATTATGG 
TGATAAACC 

4. 
ATGGTACTGG 
TACCATGACC 

CCT CATCATC 
GGAGTAGTAG 

61 
GTCGGGCTCC 
CAGCCCGAGG 

21 
CGTGGCTGTA 
GCACCGACAT 

8 
GATCACGAT 
CTAGTGCTAA 

41 
TTACACAAAC 
AATGGTG 

ATGTTTTAGA 
ACAAAATCT 

61 
AATCCGCAA 
TAGGCAGIT 

XOn 5b 
21 
CCAGAAGCTT 
GGCTCGAA 

81 
AAGCCTTGAT 
TTCGGAACTA 

41 
TGTTTTTT 

AAACAAAAAA 

TAGCAATGC 
AACGTTACG 
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51 
GAGAACCTGC 
CTCTGGACG 

11 
ACGGTGT 
TGACACACAA 

71. 
AAAGAAAAGG 
TTTC TTCC 

31 
IATTGTCT 

AAATAACAGA 

9 
CCAGAAACCA 
GGTCTTGGT 

51 
AGCTGCCTGA 
TCGACGGACT 

11 
GAGTTCTGCA 
CTCAAGACG 

71 
AACACTAGGG 
TTCTGATCCC 

31 
TTAAGTGGA 
AATTACACCT 

91 
AATTAGGGCA 
TTAATCCCGT 

51 
GTTTTTTGT 
CAAAAAACAA 

11 
CAAAGACA 
AGTTATCGT 

FIG. 2M 

61 
TCAAAAICTG 
AGTTTTAGAC 

21 
ATGGACTGAT 
TAC CTGACTA 

81 
ACAGGAACCT 
TGTCCTTGGA 

4. 
GCTGGACCCC 
CGACCTGGGG 

1. 
CTTTCCAGAC 
GAAAGGCTG 

61 
ACCCA GT CT 
TGG GT CAAGA 

21 
TCCCAACTIC 
AGGGTTGAAG 

81 
AACACCCCTC 
TTGTGGGGAG 

41 
GAGCTATGCC 
CTCGATACGG 

CCAAAGGGGA 
GGTTTCCCC 

61 
TTTTCTGGTT 
AAAAGACCAA 

21 
ATGTCAGGGG 
TACAGTCCCC 

US 2003/0103972 A1 

W. 
TGTCTTCATC 
ACAGAAGTAG 

3. 
GATCTTACGA 
CTAGAATGCT 

9. 
GCGCAGGATC 
CGCGTCCTAG 

51 
CATCCACATC 
GTAGGTGAG 

11 
TGTTTCCTGG 
ACAAAGGACC 

7. 
TAT GCGTTC 
AATACGCAAG 

3. 
CTCCACAATC 
GAGGTGTTAG 

91 
CACGGCTAAT 
GTGCCGAA 

51 
TACATTCAAG 
ATGAAGTC 

11 
CAAG GICAA 
GTTCACAG 

71 
CCATCAAGT 
GGAGTTCAA 

3. 
GTGTGACATA 
CACACTGTA 



Patent Application Publication 

5 
144 

5 
15O1 

5' 
1561. 

5' 
1621 

168 

5. " 
1741 

5 
1801 

5' 
1861 

5" 
1921 

5' 
1981 

5' 
204 

TAGATGT 
AAAACTACA 

TCAGGCTGA 
AGTCCGAACT 

TAAACCTGTA 
ATTGGACA 

CGATTGA 
GACTAACAAT 

ACAAAATACT 
GTTTTAGA 

TGTTTGTTT 
AACAAACAAA 

TATAATTATG 
AATTAATAC 

TGTTGCTAAG 

5. 
AGAAGCACTA 
CTTCGTGAT 

11 
CAAGTCCCCT 
GT CAGGGGA 

71 
TGAAAATAAG 
ACTATC 

31 V 

ATCTCCAC 
TAGAGAGIGA 

91 
AAAACTCTCT 
TTTTGAGAGA 

51 
GTGITTGT 
CAAACAAACA 

11 
AGAAGGCACT 
TCTCCGIGA 

71 
GAGGCTT 
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61 71 81 91 
CACGTCCCA ACTCCATAGT TGGAAGAGCA CCTCG ACTA 
GTGACAGGGi TGAGGTATCA ACCTCTCGT GGAGCATGAT 

21 31 41 51 
GCAGGCCACC AGGCCCAAAG CGTGAATTG AGCCGTGG 
CGTCCGGGG TCCGGGTTTC GACACTTAAC TCGGCACCAA 

81 91 1. 1. 
AGCAATGTC. TCAGAATTCA AGAAATTCAG AATTCAAAA 
ATCG TACAG AGC AAGT CITAAGC TTAAGATTTT 

41 5. 61 71 
CCCATGCAT CAAATGTGTC CTGAATACAT CCACAGACAC 
GGGTACGTAA GT ACACAG GACTTATGTA GGGTCTGG 

CGGAAGCAG AGCTTGTGCT TCGTTTGGG TTCATTTTC 
GACCTTCGTC CGAACACGA AGCAAACCCA AAGTAAAAGA 

6 7. 8. 9. 
TTGTTTGTTT TGCTTGTTT GAAGCCTACC GCTTCTGGC 
AACAAACAAA ACGAAACAAA CTTCGGATGG CGAAAGACCG 

2 3. 4. 5 
CTG CAGCCT TAGGGTATGT TTTCCTAA AAATTGCA 
GACAGTCGGA ATCCCATACA AAAAGAGATT AATTTAACGT 

8. 91 1. 1. 
GTAAATGACA CGTTCTTTTG TTTTGAATAC AATATGTTTG 

ACAACGATTC ACAATCCGAA CATTAC GT GCAAGAAAAC AAAACTTATG TTATACAAAC 
EXOn 5a 

31 A1 51 61 7 
CAGAAAAAG ATTTATTTTG AAAAGGCATA TACACAGAAC TGGGAGAAGC ACACCAAAGA 
GTC? TTTATC TAAATAAAACTTTTCCGTAT ATGTGTCTTG ACCCTCTTCG TGTGGTTTCT 

91 11 2 3. 
TATTGTA CCATATGGCA AATGAACCA TAGAGAGCAG AGTACCTAAT GCTGGTGCCA 
ATAAAACAAT GGIATACCGT TTACATTGGT ATCTCTCGTC. TCATGGATTA CGACCACGGI 

5. 6. 7. 8. 9. 
ACCCC 
TGGGG 

FIG. 2N 
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MOR-1a (56G () (UOI 1) 
2 31 

1 GGAACCCGAA CACTCTTGAG T GCCT CAGT ACAGCCTAC 
CCTTGGGC GGAGAACTC ACGAGAGTCA 

5 71 
6 I AGAACCAGG ACAGCAGCGC 

18 

241 

30 

361 

5" 
421 

5' 
481 

5. " 
541 

5" 
601 

5. " 
66 

TCTGG ACC 

CCTGCAAGTT 
GGACGTTCAA 

CAGTCCGACC 
GTCAGGCTGG 

CAGACCGGCA 
GTCTGGCCGT 

TGTGTAGTGG 
ACACAT CACC 

ATGAAGACTG 
TACTTCTGAC 

AGCACGCTGC 
TCGTGCGACG 

CTCTGCAAGA 
GAGACGTCT 

TGCACCAGA 
ACGTGGACT 

CGTACCCCCC 
GCATGGGGGG 

GGTCTGCCCG 
CCAGACGGGC 

TGCGTCGCG 

31 
GCCCCCAGC 
CGAGGGGCG 

91. 
CAGCGGTCC 
GTACGCCAGG 

5 
GCCCC CAT 
CGGGAAGGTA 

11 
GCCTCTTGG 
CGGAGAAACC 

7 
CCACCAACA 
GGGGTTGTA 

31 
CCTTTCAGAG 
GGAAAGTCTC 

91 
CGTGATCC 

AGCACAGAG 

b 
GIGAGACCG 
CACATCGGC 

11 
GAAATGCCAA 
CTTTACGGTT 

71 
TAAG TCAT 
ATTACAAGA 

81 
CGGCCCAGGG 
GCCGGGCCC 

4 
ACCTGGCTCC 
TGGACCGAGG 

l 
TAACCGCACG 
ATTGGCGTGC 

61 
GGTCACAGCC 
CCAGTGTCGG 

2 
AAACTTCCTG 
TTGAAGGAC 

81 
CTACATTTTC 
GAGTAAAAG 

41 
TGTTAACTAC 
ACAATTGATG 

1. 
AATAGACTAC 
TTATCTGATG 

6. 
CTACATTGCC 
GATGAACGG 

2. 
AATTGTCAAT 
TAACAGTA 

81 
GGCAACCACA 
CCGTTGGTGT 

ATGTCGGATG 

91. 
AACACAGCG 
TTGTAGTCGC 

51 
TGGCTCAACT 
ACCGAGTTGA 

ll 
GGGC GGCG 
CCCGAACCGC 

71. 
ATCACCACA 
TAGTGGTAGT 

31 
GCAGATG 
CAGACATAC 

91 
AACCTTGCTC 
TTGGAACGAG 

5 
CTGATGGGAA 
GACTACCCTT 

TACAACATGT 
ATGTTGTACA 

71 
GTCTGCCACC 
CAGACGGTGG 

31 
GTCTGCAACT 
CAGACGIGA 

91 
AAATACAGGC 
TATGTCCG 

FIG. 20 

41 
CGAGTCCGCA 
GCTCAGGCGT 

1. 
ACTGCTCTGA 
TGACGAGACT 

61 
TGTCCCACGT 
ACAGGGTGCA 

2. 
GGAGCCACAG 
GCTCGGTGTC 

81 
TGGCCCTCTA 
ACCGGGAGAT 

4. 
TGATTGAAG 
ACTAACA TC 

TGGCAGAIGC 
ACCGTCACG 

61 
CGTGGCCCT 
GCACCGGGAA 

21 
TCACCAGTAT 
AGTGGTCATA 

8. 
CGGTCAAGGC 
GCCAGTTCCG 

4. 
GGATCCTCTC 
CCAGGAGAG 

1. 
AGGGGCCAT 
TCCCCAGGTA 

US 2003/0103972 A1 

5 
GCAAGCATTC 
CGTCGTAAG 

l 
CCCCTTAGCT 
GGGGAATCGA 

71 
TGATGGCAAC 
ACTACCGIG 

3. 
CCTGGCCCT 
GGACACGGGA 

9. 
TCATCGG 

AAGATAGCAC 

5. 
ATATACCAAA 
TAATGGTTT 

11 
CTTAGCCAC 
GAATCGGTGA 

7 
GGAAACAC 
ACCTTTGAG 

3. 
CTTCACCCC 
GAAGGGGAG 

9. 
CCTGGATTTC 
GGACCTAAAG 

51 
TTCTGCCATT 
AAGACGGAA 

1. 
AGATGCACC 
CTAACGTGG 



Patent Application Publication 

5 
72 

841 

5 
901 

96. 

O2 

08 

1141 

5 * 
120 

5 
1261. 

5" 
32 

CTCACGTTCT 
GAGTGCAAGA 

TCGCCCA 
AAGCGGAAGT 

CTCAAGAGTG 
GAGCCAC 

ACCCGGATGG 
TGG GCCTACC 

TATGCACA 
ATACA GTAG 

CACTCTG CA 
GGAAGACG 

CTGGAGAAA 
GACCACT 

GAACAGCAAA 
CTGTCGT 

ACAGGGATC 
TGT CACCTAG 

ACACAGCACC 
TGTGCGTGG 

CCAGCCAAGC 
GGCGG TCG 

3. 
CTCATCCCAC 
GAGTAGGGTG 

91 
TCAGCCGGT 
AGTACGGCCA 

5. 
TCCGCATGCT 
AGGCGTACGA 

11 
GCTGGGGT 

ACGACCACCA 

7 
TCAAAGCAC 
AGTTTCGGA 

31 
TGCCTTGGG 
AACGGAACCC 

91 
ACT CAAACG 
TGAAGTTTGC 

51 
ACTCTGCTCG 
TGAGACGAGC 

GAACTAACCA 
CTTGATTGGT 

71 
TGATACCAGT 
ACAGGTCA 

3. 
CTAAAAAAG 
GATTTATC 

41 
ATGG ACTGG 
TACCATGACC 

1. 
CCT CATCATC 
GGAGTAGAG 

61 
GTCGGGCTCC 
CAGCCCGAGG 

21 
CGTGGCTGA 
GCACCGACAT 

81 
GATCACGATT 
CAGGCTAA 

A1 
TTACA CAAAC 
AATGGTTG 

1. 
ATGTTTTAGA 
ACAAAATCT 

61 
AATCCGTCAA 
TTAGGCAGT 
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51 
GAGAACCGC 

61 
TCAAAATCTG 

CTCTTGGACG AGTTTTAGAC 

11 
ACTGTGTGT 
TGACACACAA 

71 
AAAGAAAAGG 
TICTTTCC 

31 
TATTGCT 
AAAAACAGA 

91 
CCAGAAACCA 
GGTCTTGGT 

51 
AGCTGCCTGA 
CGACGGAC 

11 
GAGTTCGCA 
CTCAAGACGT 

71 
AACACTAGGG 
TGGACCC 

EXOn 3a 
21 
CCAGGATGT 
GGTCCATACA 

8. 
CTAAGATTTA 
GATCTAAA 

41 
AGAGGGAGTA 
CCCCTCAT 

FIG. 2P 

31 
GCTTCTAGA 
CGAAAGATCT 

9. 
GATCCTTAAG 
CAGGAATTC 

51 
GGGGACCAAA 
CCCCTGGTTT 

2. 
ATGGACTGA 
TAC CTGACIA 

81 
ACAGGAACCT 
TGT CCTTGGA 

41 
GCGGACCCC 
CGACCTGGGG 

CTTTCCAGAC 
GAAAG GTCTG 

6 
ACCCAGTTCT 
TGGGTCAAGA 

21 
CCCAACTTC 

AGGGTTGAAG 

81 
AACACCCCTC 
TGTGGGGAG 

41 
ATAGAA 
TAAACATAT 

1. 
GAGGTCGGTT 
CTCCAGCCAA 

6 
TCG 
AAGAC 

US 2003/0103972 A1 

V 
GTCT CATC 

ACAGAAGTAG 

31 
GATCTTACGA 
CTAGAATGCT 

9. 
GCGCAGGATC 
CGCGTCCTAG 

51 
CACCACAC 
GTAGGTGTAG 

GTTCCTGG 
ACAAAGGACC 

7. 
TAGCGTTC 

AATACGCAAG 

3. 
CTCCACAATC 
GAGGTGTTAG 

9. 
CACGGCAA 
GTGCCGATA 

5. 
ACATATAAAA 
TGTATAT 

11 
ACTGGAGAAT 
GACCCA 

71 
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5 * 
A 21 

5 
781 

5. " 
96. 

5 
102. 

1081. 

S' 
1141 

5. " 
1201. 

5. " 
26 

1321 

CTCACGTTCT 
GAGTGCAAGA 

TCGCCTTCA 
AAGCGGWAGT 

CCAAGAGTG 
GAGTTC CAC 

ACCCGGATGG 
TGGGCCACC 

TATGTCATCA 
ATACAGAGT 

CACTTCTGCA 
GTGAAGACGT 

CTGGATGAAA 
GACCTACT 

GAACAGCAAA 
CTTGTCGTTT 

ACAGTGGAC 
GCACCAG 

CTGGGAGAAG 

31 
C CATCCCAC 
GAGTAGGGG 

9. 
TCATGCCGG 
AGACGGCCA 

61 
TCCGCATGCT 
AGGCGTACGA 

11 
TGC (GGGGT 
ACGACCACCA 

71. 
TCAAAGCACT 
AGTTTCGIGA 

31 
TGCCTGGG 
AACGGAACCC 

9. 
ACT CAAACG 
TGAAGGC 

51 
ACTCGCCG 
TGAGACGAGC 

11 
GAACTAACCA 
CTTGATGG 

71. 
CACACCAAAG 
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4. 
ATGGTACTGG 
TACCA GACC 

1. 
CCT CATCATC 
GGAGTAGt AG 

61 
GTCGGGCTCC - 
CAGCCCGAGG 

21 
CGTGGC GTA 
GCACCGACA 

81 
GACAC GAT 
CAGGCTAA 

4 
TTACACAAAC 
AATGGTG 

l 
AG TAGA 
TACAAAAC 

6. 
AA CCGTCAA 
TTAGGCAGT 

51 61 7 
GAGAACCTGC CAAAATCTG GTC CATC 
CTCTGGACG AGTTTTAGAC ACAGAAGAG 

11 21 31 
ACTGTG (GTT AGGACTGAT GATCTTACGA 
TGACACACAA TACC GACA CTAGAATGC 

7 8 91 
AAAGAAAAGG ACAGGAACCT GCGCAGGATC 
TTTCTTTCC TG CCTGGA CGCGCCTAC 

31 4. 5. 

TTTATTGTCT GCIGGACCCC CATCCACATC 
AAAAACAGA CGACCTGGGG GTAGGTGTAG 

9. 11 
CCAGAAACCA CTCCAGAC TGTTTCCTGG 
GGTCTTGGT GAAAGGCTG ACAAAGGACC 

b 6 7. 
AGC (GCCGA ACCCAGTTCT TAGCGTC 
TCGACGGACT GGGT CAAGA AATACGCAAG 

l 2. 31 
GAGTTCGCA TCCCAACTTC CCCACAATC 
CCAAGACG. AGGGTTGAAG GAGGG TAG 

W. 81 91. 
AACACTAGGG AACACCCCC CACGGCTAAT 
TGGA CCC TTGTGGGGAG GIGCCGATTA 

FX On 5a 
21 31 41 51 
CCAGAAAATA GATTTATTTT GAAAAGGCAT ATACACAGAA 
GGCTAT CAAAAAAA CTTTTCCGTA TA GTGTCT 

81 
ATA TTTGTT 

9. 1. 
ACCAATGGC AAATGTAACC AT AGAGAGCA 

GACCCTCTC GGGGTTTC TATAAAACAA TGGTATACCG ITTACATTGG TATCTCTCGT 

31 4. 
GAGTACCAA GCTGGTGCC AACCCC 
CTCAGGATT ACGACCACGG TGGGG 

51 61 71 

FIG. 2R 

US 2003/0103972 A1 
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MOR-1 i CSEQ l) ?yC), 2) 
EXOn 11 

5 * 2. 3. 41 5 
GGGAACACCC CTCCACGGCT AAACAGGG ATCGAACAA CCACCAGTGT GATGAGGC 
CCCTGGGG GAGGTGCCGA TIA GT CACC TAGCGA. GGGGT CACA CATACTCACG leges: 

5" 71 8. 91 
61 TAGCCCACA GGGACCAGAA GAGGATCA GACCT CAG AAC GAAGA GIGAGCAGTC 

ATACGGGGT CCCTGGTCT CTACCATAGT CTGGAAGATC TTGACT CAT CACTCGICAG 
EXOn 5b. 

b' 3. 6 7 
121 CCCACCCCCA CCCCCCGCAA AAAGAT TAT GAA AAGGCATAIA CACAGAACTG 

GGGTGGGGG GGGGGGCGT ATTTTATCTA AAAAAACT TCCGATA GTGCTGAC 

5' 9. 
181 GGAGAAGCAC ACC 

CCT CTTCGTG. GG 

FIG. 2S 

MOR-1j (56 CS O \do, j4) EXOn 12 
g g ga aca CCC Ct CCaC g g Ct aata Cagtgg at Codactaa ccaccadag cct caqtcag 

6. Cq.gaga Catd at Qtgaatga a Coga Citadt taqa Caaqqt titCCtgaa Ca cigagataca 

121 a ad Caa a tag a gag Citta Ct agdgda da Lt. CqtagcCCda aaatt Caatt at a ga aacaa. 

181 atgagtgtta ga Otaqatat (OtaaqqCCt Caqaqaqqtt ttattt CaCaCta a Caa Ca 

241 to a CCC dagg. CdCCtaat CC atqqtgatta gatta Calaad a CaattCtag togCCtdggCC 

301 a qaqaa atqt ttgtctCCCd Caqa CadgCC toa CaCttCa qtaatgaaat qaqtaa atta 

36 a at Cogtgag Caaqataqt(g gagga qtcaaaatattitt C at gCCttCCt qtggaactCC 

421 daagga a ga C Cala CdCagtC da Cta a CCtg gCtCttgqtg gCtCtCaqaq. Ctgad Caa CC 

aaCCaaagao Cacticatdag Ctaga CCtag qCCtCttitta Cacqtataqc agatgtcCat 

CtcCat Ctt C at (t too CCCCd a Caaq taaagtag Ca QCtgtctCta aag CtgttgC 

Ctgtctgqct tcqqt(Igaaq ad Qatgtgat it cact tad CC CtgdagtgaC ttgatatgca 
EXOn 5a 

agdhaaatag attattittg dad agg Cat a taCaCaqaac toggqaqaaq C a CdCC 

FIG. 2T 
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MOR-1A (6.6 cS \ls o' 2 's) 
N 11 21 31 41 5. 

1 MDSSAGPGNI SDCSDPLAPA SCSPAPGSWL NLSHVDGNOS DPCGPNRTGL GGSHS CPQ 

N 71 81. 91 11 
61 GSPSMWTAIT IMALYSIWCW WGLFGNFLWM YWIWRYTKMK ANY I FNL ALADALAST 

N 31 41 51 61 7. 
12 LPFOSWNYLM GTWPFGNILC KIWISIDYYN MFTSIFTLCT MSV DRY AWC HPVKALDFRT 

N 9. 21 31 
18, PRNAK WNWC NWILSSAIGL PVMFMATKY ROGSDCTL FSHPTWYWEN KCWFIFA 

N 5 61 71 81 - 91 
24 FIMPW LI ITV CYGLMILRLK SWRMLSGSKE KDRNLRRITR MV LWWVAWFI WCW PIHYW 

N 11 21 31 4. 51 
301 IKALITIPE TIFQTVSWHF CIALGYTNSC LNPVLYAFLD ENFKRCFREF CIPTSSTI EQ 

N 71 81 EXOn 3a 
361 QNSARIRONT REHPSTANTV DRTNHOVCAF 

FIG. 3 
MOR-1B (sees it no. 2 (o) 
N 11 21 31 41 5 

MDSSAGPGNI SDCSDPLAPA SCSPAPGSWL NLSWDGNOS DPCGPNRTGL GGSHSCPOT 

N 71 81 91 11 
6 GSPSMVTAT MALYSIWCW WGFGNFLVM YW WRYKMK ATNYIFNL. ALADALATST 

N 31 41 5. 61 71 
121 LPFOSVNYLM GTWPFGNILC KIWISIDYYN MFSIFT LCT MSWORY AWC HPVKALDFRT 

N 91 11 21 31 
181 PRNAKWNWC NWISSAIG PVMFMATTKY ROGSIDCTLT FSHPTWYWEN LLKCWFIFA 

N 5 61 71. 81 91 
241 FIMPW LI IV CYGLMILRLK SWRMLSGSKE KORNLRRITR MV WWVAWFI WCW PIHYW 

N 11 21 3. 4. 51 
30 KATIP TTFOWSWHF CALGYNSC LNPVYAFLDE NFKRCFREF CIPTSSTIEO 

N A 1. 81 EXOn 5b 
361. ONSARI RONT REHPSTANTV DRTNHOKIDL F 

F.G. 3J 
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MOR-1 BII (66 G | O N)O, 2.7 
N 11 21 31 41 5. 

1 MDSSAGPGNI SDCSDP APA SCSPAPGSWL NLSHVDGNOS DPCGPNRTGL GGSHSLCPO 

N 71 81 91 l l1 

61 GSPSMVTAT IMALYSIWCW WGLFGNFLVM YWIWRYTKMK TATNIYIFN ALADALATS 

N - 31 41 51 61 71 

12 LPFOSVNY M GT WPFGNILC KIWISIDYYN MFTSIFTLC MSWDRY IAV CHPVKALDFR 

N 9. 11 21 31 
181 PRNAKI WNWC NWILSSAIGL PVMFMATTKY ROGSIDCTLT FSHPTWYWEN LLKICWFIFA 

N 51 6. 7. 81 9. 
241 FIMPWI ITV CYGLMILRLK SWRMLSGSKE KDRNLRRITR MWLWWVAWF WCWTPIHYW 

N 11 21 3. 41 51 
301 IIKALIT IPE ITFOTWSWHF CIALGYTNSC LNPWLY AFLD ENFKRCFREF CIPISST EQ 

EXOn 5b 
N 71. 81 91 

361. ONSARI RONT REHPSIAN TV DRTNHO Kt LM WRAMPTHKRH AIMLSLDN 

FG. 3K 
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MOR-1F Csé CS. Q r.)O a8) 
N 11 2 3. 41 51 

1 MDSSAGPGNI SDCSDPLAPA SCSPAPGSWL NLSHVDGNOS DPCGPNRTGL GGSHSLCPOT 

N 71. 81 91 

61 GSPSMVTAIT IMALYSIWCW WGLFGNFLVM YWIWRYKMK TATNIYIFNU ALADAATS 

N 31 4. 5. 6. A 
121 LPFOSVNYLM GTWPFGN It C KIWIS DYYN MFS FLCT MSV DRY AWC HPVKALDFRT 

N 91 11 2. 31 
181 PRNAKIWNWC NWILSSAGL PWMFMATTKY ROGSIDCTLT FSHPTWYWEN LKCWFIFA 

N 51 61 7. 8 91 
241 FIMPVI ITV CYGLMILRLK SWRMLSGSKE KDRNLRRITR MVLWWVAWF WCWTPI YW 

N 21 3. 4. 51 

301 II KALITIPE TIFOTWSWHF CIALGYNSC LNPWLYAFLD ENFKRCFREF CIPTSSTIEO 
EXOn 10 

N 71. 81 91 

36l. QNSARIRONT REHPSTANTV DRTNHOAPCA CVPGANRGQT KASD LLD ELETWGSHQADA 

N 31 41 51 61 71 
421 ETNPGPYEGS KCAPAISL WPLY 

F.G. 3 
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SPICE JUNCTION 
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KKKLDSORGCVOHPV MOR-1E 

FG. 4 (66 Q YY) \)OS Sps) 

  

  



Patent Application Publication Jun. 5, 2003 Sheet 28 of 34 US 2003/0103972 A1 

FIG. 5 

ATG 

---1b. ---- 1 CLONE 161416 
ATG 

CLONE 332050 
  



Patent Application Publication Jun. 5, 2003 Sheet 29 of 34 US 2003/0103972 A1 

kb . . . 

9.49 - 
7.46 - 

4.40 - 

2.37 - 

3S - 

O.24 an 

4 

EXON PROBE 

FIG. 7 

  



Patent Application Publication Jun. 5, 2003. Sheet 30 of 34 US 2003/0103972 A1 

  



Patent Application Publication Jun. 5, 2003. Sheet 31 of 34 US 2003/0103972 A1 

MOR-1 - navia 
BMG -- additius 

F.G. 8B 



US 2003/0103972 A1 Jun. 5, 2003. Sheet 32 of 34 Patent Application Publication 

F.G. 9B F.G. 9A 
  



Patent Application Publication Jun. 5, 2003. Sheet 33 of 34 US 2003/0103972 A1 

21.5 - 

14.3 - 

F.G. 10 

  



US 2003/0103972 A1 Jun. 5, 2003 Sheet 34 of 34 Patent Application Publication 

100 

Ll] 2. -I- Cl– Cr. O > 

EXON NENITÙS (BOW JOINEOBBd) WISE?TWNY; 

FIG. 11 

  



US 2003/0103972 A1 

IDENTIFICATION AND CHARACTERIZATION OF 
MULTIPLE SPLICE WARLANTS OF THE 

MU-OPOLD RECEPTOR GENE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a continuation-in-part of the Jan. 16, 2001 
U.S. national phase application of International Application 
PCT/US99/15974, having an international filing date of Jul. 
15 1999, and designating the U.S. and claiming priority from 
U.S. Provisional Application No. 60/092,980, filed Jul. 16 
1998. 

STATEMENT OF RIGHTS TO INVENTIONS 
MADE UNDER FEDERALLY SPONSORED 

RESEARCH 

0002 This work was supported by the government, in 
part, by grants from the National Institute on Drug Abuse 
(DAO2615, DAO6241 and DAO7242) and a Senior Scientist 
Award (DAO0220) to Gavril W. Pasternak and a core grant 
to Memorial Sloan-Kettering Cancer Center, New York, 
N.Y. (CAO8748). The government may have certain rights to 
this invention. 

TECHNICAL FIELD 

0003. The present invention relates to mu-opioid recep 
tor-1 (MOR-1) splice variant polypeptides, to DNA 
Sequences encoding the Splice variants, to DNA sequences 
encompassing non-coding region splice variants, to methods 
of Screening compositions for agonists and antagonists of 
the Splice variant receptor activities and to methods of 
measuring Splice variant binding activities. 

BACKGROUND ART 

0004 Opiates are drugs derived from opium and include 
morphine, codeine and a wide variety of Semisynthetic 
opioid congenerS derived from them and from thebaine, 
another component of opium. Opioids include the opiates 
and all agonists and antagonists with morphine-like activity 
and naturally occurring endogenous and Synthetic opioid 
peptides. Morphine and other morphine-like opioid agonists 
are commonly used pharmaceutically to produce analgesia. 
0005 There are now many compounds with pharmaco 
logical properties Similar to those produced by morphine, 
but none has proven to be clinically Superior in relieving 
pain. References to morphine herein will be understood to 
include morphine-like agonists as well. The effects of mor 
phine on human beings are relatively diverse and include 
analgesia, drowsiness, changes in mood, respiratory depres 
Sion, decreased gastrointestinal motility, nausea, vomiting, 
and alterations of the endocrine and autonomic nervous 
systems. Pasternak (1993) Clin. Neuropharmacol. 16:1. 
Doses of morphine need to be tailored based on individual 
Sensitivity to the drug and the pain-sparing needs of the 
individual. For instance, the typical initial dose of morphine 
(10 mg/70 kg) relieves post-operative pain Satisfactorily in 
only two-thirds of patients. Likewise, responses of an indi 
vidual patient may vary dramatically with different mor 
phine-like drugs and patients may have side effects with one 
Such drug and not another. For example, it is known that 
Some patients who are unable to tolerate morphine may have 
no problems with an equianalgesic dose of methadone. The 
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mechanisms underlying variations in individual responses to 
morphine and morphine-like agonists have not been defined. 
0006 The analgesic effects of morphine are transduced 
through opioid receptors in the central nervous System 
(CNS), located at both spinal and multiple Supraspinal Sites. 
Morphine and other agonists induce profound analgesia 
when administered intrathecally or instilled locally into the 
dorsal horn of the Spinal cord. Several mechanisms of action 
are believed to mediate the inhibition of nociceptive reflexes 
from reaching higher centers of the brain, including the 
inhibition of neurotransmitter release by opioid receptors on 
the termini of primary afferent nerves and post Synaptic 
inhibitory actions on interneurons and on the out-put neu 
rons of the Spinothalamic tract. 
0007 Profound analgesia can also be produced by the 
instillation of morphine into the third ventricle or within 
various sites in the midbrain and medulla, most notably the 
periaqueductal gray matter, the nucleus raphe magnus, and 
the locus ceruleus. Although the neuronal circuitry respon 
Sible has not been defined, these actions produce enhanced 
activity in the descending aminergic bulboSpinal pathways 
that exert inhibitory effects on the processing of nociceptive 
information in the Spinal cord. Simultaneous administration 
of morphine at both spinal and Supraspinal Sites results in a 
Synergized analgesic response, with a ten-fold reduction in 
the total dose of morphine necessary to produce equivalent 
analgesia at either site alone. 
0008 Morphine also exerts effects on the neuroendocrine 
system. Morphine acts in the hypothalamus to inhibit the 
release of gonadotropin releasing hormone (GnRH) and 
corticotropin-releasing factor (CRF), thus decreasing circu 
lating concentrations of luteinizing hormone (LH), follicle 
Stimulating hormone (FSH), and adrenocorticotropin 
(ACTH), and B-endorphin. As a result of the decreased 
concentrations of pituitary trophic hormones, the concentra 
tions of testosterone and cortisol in the plasma decline. The 
administration of opiates increases the concentration of 
prolactin (PRL) in plasma, most likely by reducing the 
dopaminergic inhibition of PRL Secretion. With chronic 
administration, tolerance eventually develops to the effects 
of morphine on hypothalamic releasing factors. 
0009 Opiates can interfere with normal gastrointestinal 
functioning. Morphine decreases both gastric motility and 
the secretion of hydrochloric acid in the stomach. Morphine 
may delay passage of gastric contents through the duodenum 
for as long as 12 hours. Morphine also decreases biliary, 
pancreatic, and intestinal Secretions and delays the digestion 
of food in the small intestine. Propulsive peristaltic waves in 
the colon are diminished or abolished after administration of 
morphine and commonly, constipation occurs. For a detailed 
review of the physiological effects of morphine, See Reisine 
and Pasternak (1996) Goodman & Gilman's The pharma 
cological basis of therapeutics, Ninth Edition (Hardman et 
al. eds.) McGraw-Hill pp. 521-555. 
0010 Morphine also exerts effects on the immune sys 
tem. The most firmly established effect of morphine is its 
ability to inhibit the formation of rosettes by human lym 
phocytes. The administration of morphine to animals causes 
Suppression of the cytotoxic activity of natural killer cells 
and enhances the growth of implanted tumors. These effects 
appear to be mediated by actions within the CNS. By 
contrast, 3-endorphin enhances the cytotoxic activity of 
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human monocytes in Vitro and increases the recruitment of 
precursor cells into the killer cell population; this peptide 
also can exert a potent chemotactic effect on these cells. A 
novel type of receptor (designated e) may be involved. 
These effects, combined with the synthesis of Proopiomel 
anocortin (POMC) and preproenkephalin by various cells of 
the immune System, have Stimulated Studies of the potential 
role of opioids in the regulation of immune function. Sibinga 
and Goldstein (1988) Annu. Rev. Immunol. 6:219. 
0.011 Side effects resulting from the use of morphine 
range from mild to life-threatening. Morphine causes con 
Striction of the pupil by an excitatory action on the para 
Sympathetic nerve innervating the pupil. Morphine 
depresses the cough refleX through inhibitory effects on the 
cough centers in the medulla. Nausea and vomiting occur in 
Some individuals through direct Stimulation of the chemore 
ceptor trigger Zone for emesis, in the postrema of the 
medulla. Therapeutic doses of morphine also result in 
peripheral vasodilatation, reduced peripheral resistance and 
an inhibition of baroreceptor reflexes in the cardiovascular 
System. Additionally, morphine provokes the release of 
histamines, which can cause hypotension. Morphine 
depresses respiration, at least in part by direct effects on the 
brainstem regulatory Systems. In humans, death from mor 
phine poisoning is nearly always due to respiratory arrest. 
Opioid antagonists can produce a dramatic reversal of Severe 
respiratory depression and naloxone is currently the treat 
ment of choice. High doses of morphine and related opioids 
can produce convulsions that are not always relieved by 
naloxone. 

0012. The development of tolerance and physical depen 
dence with repeated use is a characteristic feature of all 
opiates. Dependence Seems to be closely related to toler 
ance, Since treatments that block tolerance to morphine also 
block dependence. In Vivo Studies in animal models dem 
onstrate the importance of neurotransmitters and their inter 
actions with opioid pathways in the development of toler 
ance to morphine. Blockade of glutamate actions by 
noncompetitive and competitive NMDA (N-methyl-D-as 
partate) antagonists blocks morphine tolerance. Trujillo and 
Akil (1991) Science 251:85; and Elliott et al. (1994) Pain 
56:69. Blockade of the glycine regulatory site on NMDA 
receptorS has Similar effects to block tolerance. Kolesnikov 
et al. (1994) Life Sci. 55:1393. Administering inhibitors of 
nitric oxide Synthase in morphine-tolerant animals reverses 
tolerance, despite continued opioid administration. Kolesni 
kov et al. (1993) Proc. Natl. Acad. Sci. U.S.A. 90:5162. 
These Studies indicate Several important aspects of tolerance 
and dependence. First, the Selective actions of drugs on 
tolerance and dependence demonstrate that analgesia can be 
dissociated from these two unwanted actions. Second, the 
reversal of preexisting tolerance by NMDA antagonists and 
nitric oxide Synthase inhibitors indicates that tolerance is a 
balance between activation of processes and reversal of 
those processes. These observations Suggest that, by use of 
Selective agonists and/or antagonists, tolerance and depen 
dence in the clinical management of pain can be minimized 
or disasSociated from the therapeutic effects. 
0013 In addition to morphine, there are a variety of 
opioids Suitable for clinical use. These include, but are not 
limited to, Levorphanol, Meperidine, Fentanyl, Methadone, 
Codeine, Propoxyphene and various opioid peptides. Cer 
tain opioids are mixed agonists/antagonists and partial ago 
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nists. These include pentazocine, nalbuphine, butorphanol, 
and buprenorphine. The pharmacological effects of levor 
phanol closely parallel those of morphine although clinical 
reports Suggest that levorphanol produces leSS nausea. 
0014 Meperidine exerts its chief pharmacological effects 
on the central nervous System and the neural elements in the 
bowel. Meperidine produces a pattern of effects similar but 
not identical to those described for morphine. In equianal 
gesic doses, meperidine produces as much Sedation, respi 
ratory depression, and euphoria as morphine. The pattern of 
unwanted side effects that follow the use of meperidine are 
Similar to those observed after equianalgesic doses of mor 
phine, except that constipation and urinary retention are leSS 
COO. 

0015 Fentanyl is a synthetic opioid estimated to be 80 
times as potent as morphine as an analgesic. High doses of 
fentanyl can result in Severe toxicity and produce Side effects 
including muscular rigidity and respiratory depression. 
0016 Methadone is an opioid with pharmacological 
properties similar to morphine. The properties of methadone 
include effective analgesic activity, efficacy by the oral route 
and persistent effects with repeated administration. Side 
effects include detection of miotic and respiratory-depres 
Sant effects for more than 24 hours after a Single dose, and 
marked Sedation is seen in Some patients. Effects on cough, 
bowel motility, biliary tone and the secretion of pituitary 
hormones are qualitatively similar to those of morphine. In 
contrast to morphine, codeine is approximately 60% as 
effective orally as parenterally, both as an analgesic and as 
a respiratory depressant. 
0017 Codeine has an exceptionally low affinity for 
opioid receptors, and the analgesic effect of codeine is due 
to its conversion to morphine. However, codeine's antitus 
sive actions probably involve distinct receptors that bind 
codeine Specifically. 
0018 Propoxyphene produces analgesia and other CNS 
effects that are similar to those Seen with morphine. It is 
likely that at equianalgesic doses the incidence of Side 
effects Such as nausea, anorexia, constipation, abdominal 
pain, and drowsineSS would be similar to those of codeine. 
0019. Opioid antagonists have therapeutic utility in the 
treatment of overdosage with opioids. AS understanding of 
the role of endogenous opioid Systems in pathophysiological 
States increases, additional therapeutic indications for these 
antagonists will emerge. If endogenous opioid Systems have 
not been activated, the pharmacological actions of opioid 
antagonists depend on whether or not an opioid agonist has 
been administered previously, the pharmacological profile of 
that opioid and the degree to which physical dependence on 
an opioid has developed. The antagonist naloxone produces 
no discernible subjective effects aside from slight drowsi 
ness. Naltrexone functions similarly, but with higher oral 
efficacy and a longer duration of action. Currently, naloxone 
and naltrexone are used clinically to treat opioid overdoses. 
Their potential utility in the treatment of Shock, Stroke, 
Spinal cord and brain trauma, and other disorders that may 
involve mobilization of endogenous opioids remains to be 
established. 

0020. The complex interactions of morphine and drugs 
with mixed agonist/antagonist properties are mediated by 
multiple classes of opioid receptorS. Opioid receptors com 
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prise a family of cell Surface proteins, which control a range 
of biological responses, including pain perception, modula 
tion of affective behavior and motor control, autonomic 
nervous System regulation and neuroendocrinological func 
tion. There are three major classes of opioid receptors in the 
CNS, designated mu, kappa and delta, which differ in their 
affinity for various opioid ligands and in their cellular 
distribution. The different classes of opioid receptors are 
believed to serve different physiologic functions. Olson et al. 
(1989 ) Peptides 10:1253; Lutz and Pfister (1992 ) J. 
Receptor Res. 12:267; and Simon (1991) Medicinal Res. 
Rev. 11:357. Morphine produces analgesia primarily 
through the mu-opioid receptor. However, among the opioid 
receptors, there is Substantial Overlap of function as well as 
of cellular distribution. 

0021. The mu-opioid receptor mediates the actions of 
morphine and morphine-like opioids, including most clinical 
analgesics. In addition to, morphine, Several highly Selective 
agonists have been developed for mu-opioid receptors, 
including D-Ala, MePhe", Gly(ol) lenkephalin 
(DAMGO), levorphanol and methadone. Differential sensi 
tivity to antagonists, Such as naloxonazine, indicates the 
pharmacological distinctions between the mu-opioid recep 
tor Subtypes, mu and muz. Several of the opioid peptides 
will also interact with mu-opioid receptors. 
0022. There are three distinct families of endogenous 
opioid peptides, the enkephalins, endorphins and dynor 
phins, where each peptide is derived from a distinct precur 
Sor polypeptide. Mu-opioid receptorS have a high affinity for 
the enkephalins as well as B-endorphin and dynorphin A. For 
review, see Reisine and Pasternak (1996). 
0023 Members of each known class of opioid receptor 
have been cloned from human cINA and their predicted 
amino acid Sequences have been determined. Yasuda et al. 
(1993) Proc. Natl. Acad. Sci. U.S.A. 90:6736; and Chen et 
al. (1993) Mol. Pharmacol. 44:8. The opioid receptors 
belong to a class of transmembrane Spanning receptors 
known as G-protein coupled receptors. G-proteins consist of 
three tightly associated Subunits, alpha, beta and gamma 
(1:1:1) in order of decreasing mass. Following agonist 
binding to the receptor, a conformational change is trans 
mitted to the G-protein, which causes the G-alpha Subunit to 
exchange a bound GDP for GTP and to dissociate from the 
beta and gamma Subunits. The GTP-bound form of the alpha 
Subunit is typically the effector-modulating moiety. Signal 
amplification results from the ability of a single receptor to 
activate many G-protein molecules, and from the Stimula 
tion by G-alpha-GTP of many catalytic cycles of the effector. 
0024. Most opioid receptor-mediated functions appear to 
be mediated through G-protein interactions. Standifer and 
Pasternak (1997) Cell Signal. 9:237. Antisense oligodeoxy 
nucleotides directed against various G-protein alpha Sub 
units were shown to differentially block the analgesic 
actions of the mu-, delta-, and kappa-opioid agonists in 
mice. Standifer et al. (1996) Mol. Pharmacol. 50:293. 
0.025 The amino acid sequences of the opioid receptors 
are approximately 65% identical, and they have little 
Sequence Similarity to other G-protein-coupled receptors 
except for somatostatin. Reisine and Bell (1993) Trends 
Neurosci. 16:506. The regions of highest similarity in 
Sequence are the Sequences predicted to lie in the Seven 
transmembrane-Spanning regions and the intracellular loops. 
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Regions of amino acid Sequence divergence are the amino 
and carboxy termini and the Second and third extracellular 
loops. 

0026. Each receptor subtype has a characteristic pattern 
of expression. Mu-opioid receptor mRNA is present in the 
periaqueductal gray, Spinal trigeminal nucleus, cuneate and 
gracile nuclei, and thalamus regions of the brain involved in 
pain perception and associated with morphine analgesia 
(Defts et al. (1994) J. Comp. Neurol. 345:46); in nuclei 
involved in control of respiration, consistent with the ability 
of morphine to depress respiration; and in neurons of the 
area postrema, where morphine has been shown to cause 
nausea and induce vomiting. Other consequences of mu 
opioid receptor activation include miosis, reduced gas 
trointestinal motility, and feelings of well-being or euphoria. 
Pasternak (1993). The pattern of mu-opioid receptor mRNA 
expression correlates with the brain centers involved in 
mediating the biological actions of morphine and mu-Selec 
tive agonists. Delta-opioid receptor mRNA is found in the 
dorsal horn of the Spinal cord. Kappa-opioid receptor 
mRNA is expressed in the hypothalamic regions, which may 
account for many of the neuroendocrine effects of the kappa 
Selective agonists. 

0027 Soon after the mu-opioid receptor MOR-1 was 
cloned (Chen et al. (1993); and Wang et al. (1993) Proc. 
Natl. Acad. Sci. U.S.A. 90:10230), antisense experiments 
confirmed its involvement with morphine analgesia. Rossi et 
al. (1994) Life Sci. 54:375; and Rossi et al. (1995) FEBS 
Lett. 369:192. AntiSense oligonucleotides directed against 
MOR-1 mRNAblocked the analgesic actions of morphine in 
rats, demonstrating that proper translation of the MOR-1 
mRNA was essential for modulating morphine analgesia. 
AntiSense approaches have also demonstrated a relationship 
between MOR-1 activity and ingestive responses. Admin 
istration of antisense oligonucleotides directed against 
MOR-1 mRNA significantly reduced food and water intake 
and Subsequently, body weight in rats. 

0028. In recent years, a number of mu-opioid receptor 
Subtypes have been proposed. The first Suggestion of mu 
and mu receptor Subtypes came from a combination of 
binding and pharmacological Studies based on the antago 
nists naloxonazine and naloxazone. Wolozin and Pasternak 
(1981) Proc. Natl. Acad. Sci. U.S.A. 78:6181; Reisine and 
Pasternak (1996); and Pasternak (1993). To date, only a 
single mu receptor gene, MOR-1, has been identified. Min 
et al. (1994) Proc. Natl. Acad. Sci. U.S.A. 91:9081; Giros et 
al. (1995) Life Sci. 56:PL369; and Liang et al. (1995) Brain 
Res. 679:82. The MOR-1 cDNA consists of exons 1-4, 
which total 1610 bp in length and encode 398 amino acids. 
More recently, pharmacological and molecular differences 
between morphine and morphine-6B-glucuronide (M6G) 
have Suggested yet another mu-opioid receptor Subtype. 
Pasternak and Standifer (1995) Trends Pharmacol. Sci. 
16:344; Rossi et al. (1995); and Rossi et al. (1996) Neurosci. 
Lett. 216:1. 

0029 Antisense oligonucleotides directed against 
Selected exons within the MOR-1 mRNA revealed interest 
ing therapeutic patterns of morphine and M6G analgesia, 
with Some MOR-1 exons implicated in the analgesic actions 
of one drug, but not the other. Rossi et al. (1997) J. 
Pharmacol. Exp. Ther. 281:109; and Rossi et al. (1995). 
Although the two analgesics were known to act through 
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different receptors, the sensitivity of the effect of both 
analgesics to at least Six different MOR-1 antisense probes 
implied that both receptors were closely associated with 
MOR-1, raising the possibility of pharmacologically rel 
evant MOR-1 splice variants. Pasternak and Standifer 
(1995); and Rossi et al. (1995). Alternative splicing has been 
observed with a number of G-protein-coupled receptors, 
including somatostatin 2 (Vanetti et al. (1998) FEBS Lett. 
311:290), dopamine D2 (Guiramand et al. (1995) J. Biol. 
Chem. 270:7354), prostaglandin EP3 (Namba et al. (1993) 
Trends Pharmacol. Sci. 16:246), serotonin receptor subtypes 
5-HT, and 5-HT, (Lucas and Hen. (1995) Trends Pharma 
col. Sci. 16:246) and MOR-1. Bare et al. (1994) FEBS Lett. 
354:213; and Zimprich et al. (1995) FEBS Lett. 359:142. 
0030 Several opioid receptor splice variants have been 
identified and characterized. At least two MOR-1 splice 
variants are known, the human MOR-1A and the rat MOR 
1B, Bare et al. (1994); and Zimprich et al. (1995). The 
hMOR-1A splice variant consists of exons 1, 2, 3 and a new 
eXOn 3a, and was determined to possess ligand binding 
characteristics similar to the full-length MOR-1. Bare et al. 
(1994). The rMOR-1B splice variant consists of exons 1, 2, 
3 and a new exon 5, and like hMOR-1A, differs from 
MOR-1 only in length and amino acid composition at the 
carboxy-terminal tail. Zimprich et al. (1995). MOR-1B has 
affinity to opioid compounds similar to that of MOR-1, but 
is much more resistant to agonist-induced desensitization 
than MOR-1. The C-terminal differences between MOR-1 
and MOR-1A or MOR-1B could have effects on receptor 
coupling or receptor transport and localization. The MOR-1 
Splice variants are potential targets for the modulation of 
physiological effects resulting from mu-opioid receptor 
activity. 
0.031 Availability of polynucleotide sequences of opioid 
receptor Splice variants, and, in the case of Splice variants in 
coding regions, the corresponding polypeptide Sequences, 
will significantly increase the capability to design pharma 
ceutical compositions, Such as analgesics, with enhanced 
Specificity of function. In general, the availability of these 
polynucleotide and polypeptide Sequences will enable effi 
cient Screening of candidate compositions. The principle in 
operation through the Screening process is Straightforward: 
natural agonists and antagonists bind to cell-Surface recep 
tors and channels to produce physiological effects, certain 
other molecules can produce physiological effects and act as 
therapeutic pharmaceutical agents. Thus, the ability of can 
didate drugs to bind to opioid receptor Splice variants can 
function as an extremely effective Screening criterion for the 
Selection of pharmaceutical compositions with desired func 
tional efficacy and Specificity. 

DISCLOSURE OF THE INVENTION 

0.032 The invention encompasses MOR-1 splice variant 
polypeptides or polypeptide fragments or homologs thereof 
retaining MOR-1 activity. 
0033. The invention further encompasses a MOR-1 
Splice variant polynucleotide, encoding MOR-1 splice Vari 
ant polypeptides or polypeptide fragments or homologs 
thereof retaining MOR-1 activity, and noncoding mRNA 
Splice variants and complementary Strands thereto. 
0034. The invention further encompasses a polynucle 
otide, or a complementary Strand thereto that hybridizes 
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under Stringent conditions, comprising at least 15 consecu 
tive nucleotides of an MOR-1 splice variant polynucleotide 
where the polynucleotide contains promoter elements. 
0035. The invention further encompasses methods of 
Screening compositions for an opioid activity by obtaining a 
control cell that does not express a recombinant or endog 
enous opioid receptor, obtaining a test cell that expresses a 
recombinant MOR-1 Splice variant polypeptide, contacting 
the control cell and test cell with an amount of an opioid 
Sufficient to exert a physiologic effect, Separately measuring 
the physiologic effect of the composition on the control cell 
and test cell and comparing the physiologic effect of the 
composition to the physiologic effect of the opioid, where 
determination of a physiologic effect of the composition is 
expressed relative to that of the opioid. 
0036) The invention further encompasses methods of 
Screening compositions for an opioid activity by obtaining a 
control polypeptide that is not a recombinant opioid recep 
tor, obtaining a test polypeptide that is a recombinant 
MOR-1 Splice variant polypeptide, contacting a composition 
with the control polypeptide and the test polypeptide, con 
tacting the test polypeptide with an amount of an opioid 
Sufficient to measurably bind the test polypeptide, measuring 
the binding of the composition and the opioid, and compar 
ing the test polypeptide binding of the composition to that of 
the opioid, where determination of binding of the compo 
Sition is expressed relative to that of the opioid. 
0037. The invention further encompasses methods of 
Screening compositions for differential or Selective opioid 
activity comprising obtaining a first and Second test 
polypeptide that are MOR-1 splice variant polypeptide frag 
ments and contacting each with a composition, measuring 
the binding affinity of the composition to the first and Second 
test polypeptides and comparing the binding of the compo 
Sition and the first test polypeptide to that of the Second test 
polypeptide where differential activity is expressed as a ratio 
of the two binding affinities. 
0038. The invention further encompasses a non-human 
animal in which one or both endogenous MOR-1 alleles has 
been altered by homologous recombination with an exog 
enously introduced MOR-1 splice variant polynucleotide. 
0039 The invention further encompasses a non-human 
transgenic animal carrying a transgene comprising an 
MOR-1 splice variant polynucleotide. 
0040. The invention further encompasses a method for 
regulating morphine analgesia in a Subject by altering the 
amount of MOR-1 splice variant polypeptide activity. Activ 
ity can be regulated by administering antigen binding frag 
ments, agonists, antagonists or Small molecule ligands to a 
Subject in an amount and a duration Sufficient to regulate 
morphine analgesia. The antigen binding fragment, agonist, 
antagonist or Small molecule ligand is directed to an MOR-1 
Splice variant polypeptide fragment or MOR-1 Splice variant 
mRNA. 

0041. The invention further encompasses regulating 
opioid activity by administering a DNA plasmid vector 
containing an MOR-1 splice variant polynucleotide. The 
DNA plasmid vector thereby expresses an mRNA splice 
variant that may encode an MOR-1 polypeptide in a Subject 
in an amount of and a duration Sufficient to regulate mor 
phine analgesia. Activity can also be regulated by adminis 
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tering an antisense nucleic acid complementary to an 
MOR-1 Splice variant polynucleotide, thereby blocking gene 
expression in a Subject in an amount and a duration Sufficient 
to regulate morphine analgesia. 

0042. The invention further encompasses a method for 
regulating body weight in a Subject by altering the amount 
of MOR-1 splice variant polypeptide activity in the subject. 
Activity can be regulated by administering antigen binding 
fragments, agonists, antagonists or Small molecule ligands to 
a Subject in an amount and a duration Sufficient to regulate 
body weight. The antigen binding fragment, agonist, antago 
nist or small molecule ligand is directed to an MOR-1 splice 
variant polypeptide. 
0.043 Activity can also be regulated by administering to 
the subject a DNA plasmid vector containing an MOR-1 
splice variant polynucleotide. The DNA plasmid vector 
thereby expresses an MOR-1 polypeptide fragment or 
MOR-1 splice variant mRNA in the subject in an amount of 
and a duration Sufficient to regulate body weight of the 
Subject. Activity can also be regulated by administering an 
antisense nucleic acid complementary to an MOR-1 splice 
variant polynucleotide, thereby blocking gene expression in 
a Subject in an amount and a duration Sufficient to regulate 
body weight of the subject. 

0044) The invention further encompasses a method for 
diagnosing an MOR-1 Splice variant-associated pharmaco 
logical abnormality, comprising measuring the amount of 
variant activity or tissue distribution thereof in a Subject and 
comparing that activity or tissue distribution to a control 
Sample, wherein a difference in the amount of activity or 
tissue distribution correlates with the presence of a pharma 
cologic defect. 
004.5 The invention further encompasses a method for 
diagnosing an MOR-1 Splice variant-associated disorder, 
comprising measuring the amount of variant activity or 
tissue distribution thereof in a Subject and comparing that 
activity or tissue distribution to a control Sample, wherein a 
difference in the amount of activity or tissue distribution 
correlates with the presence of a disorder of the neuroen 
docrine System. 
0046) The invention further encompasses antigen-bind 
ing fragments Specific for the MOR-1 Splice variant 
polypeptides described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0047 FIG. 1 depicts a schematic diagram of MOR-1 
gene Structure and alternative splicing. EXOnS and introns 
are indicated by boxes and horizontal lines, respectively. 
The translational Start codon and termination codon are 
AUG and TAA or TAG or TGA. Overlapping genomic 
clones covering the entire MOR-1 gene are shown by heavy 
horizontal lines on the top panel. 
0048 FIG. 2 depicts the MOR-1 splice variant poly 
nucleotides. These include: MOR-1a; MOR-1bl; MOR-1g: 
MOR-1 h; MOR-1c; MOR-1d; MOR-1e; MOR-1j; MOR-1i; 
MOR-1b.II; MOR-1 f; hMOR-1-610302; and clones 
3320510, 2730510, and 161416. 
0049 FIG. 3 depicts the MOR-1 splice variant polypep 
tides. These include: MOR-1C; MOR-1G. MOR-1D; MOR 
1E; MOR-1 H; MOR-1I; MOR-1J; hMOR-1-610302; MOR 
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1A; MOR-1BI; MOR-1BII; MOR-1F; and MOR-1. FIG. 3 
also designates exons where applicable. 

0050 FIG. 4 compares the amino acid sequences of 
several MOR-1 splice variant polypeptides predicted from 
the cDNA clones. All are murine variants except MOR-1a 
and MOR-1b which are human and rat, respectively. In FIG. 
4, the Small Solid triangles represent casein kinase phospho 
rylation sites and the large open triangle represents a protein 
kinase C phosphorylation site. 

0051 FIG. 5 is a schematic diagram comparing the 
exons of MOR-1 and MOR-1.J. 

0052 FIG. 6 is a schematic diagram comparing the 
exons of Clones 161416; 3320510 and 2730150. 

0053 FIG. 7 depicts the results of Northern blots per 
formed on mouse brain using an exon 4 probe and a probe 
including exons 7/8/9. 

0054 FIG. 8 depicts regional distribution of the MOR 
1c, MOR-1d and MOR-1e mRNA. In 8A, RT-PCR was 
performed on the indicated brain regions using the indicated 
probes. In 8B, RT-PCR was performed on the indicated brain 
regions using the indicated probe. 

0055 FIG. 9 depicts immunohistochemical localization 
of MOR-1 and MOR-1C in mouse brain. Sections A and B 
and Sections C and D were stained with MOR-1 and 
MOR-1C antisera respectively. Regions were (A and B) St, 
striatum; ac, anteriorcommissure; Ac, accumbens, and LS, 
lateral septum; (c) MD, mediodorsal thalamic nucleus; CM, 
centromedian thalamic nucleus, DH, dorsal hypothalamic 
nucleus; LH, lateral hypothalamic nucleus, Ce, central 
amygdaloid nucleus; Ic, intercalated amygdaloid nucleus, 
and Me, medial amygdaloid nucleus; and (D) Ar, arcuate 
nucleus, and ME, median eminence. 

0056 FIG. 10 depicts in vitro translation of MOR-1, 
MOR-1C, MOR-1D and MOR-1E. 

0057 FIG. 11 depicts antisense mapping of exons 6, 7, 8 
and 9 of MOR-1. The solid bars represent M6G and the 
Stippled bars represent morphine treatment. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0058. In view of the strong pharmacological evidence for 
distinct mu-opioid receptors, alternative splicing of the 
MOR-1 gene has been explored further. It has now been 
determined that the MOR-1 gene is subject to alternative 
Splicing that produces novel Splice variant forms of the 
mRNA and/or receptor. Eleven new exons for the MOR-1 
gene have been identified, which combine to yield fifteen 
novel MOR-1 splice variant polynucleotides. These splice 
variant polynucleotides and the polypeptides encoded 
thereby are potential targets for modulating morphine anal 
gesia and opioid-mediated ingestive responses. 

0059. The invention further encompasses isolated 
MOR-1 Splice variant polynucleotide Sequences indicated in 
FIG. 2. In addition to FIG. 2, the polynucleotide sequences 
can be any Sequence of the appropriate genetic code to 
encode any of the MOR-1 splice variant polypeptides indi 
cated in FIG. 3. Preferably, the polynucleotide is at least 15 
consecutive nucleotides. 
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0060 A “polynucleotide' is a polymeric form of nucle 
otides of any length, which contain deoxyribonucleotides, 
ribonucleotides, and analogs in any combination. Polynucle 
otides may have three-dimensional Structure, and may per 
form any function, known or unknown. The term “poly 
nucleotide' includes double-, Single-Stranded, and triple 
helical molecules. Unless otherwise Specified or required, 
any embodiment of the invention described herein that is a 
polynucleotide encompasses both the double Stranded form 
and each of two complementary forms known or predicted 
to make up the double stranded form of either the DNA, 
RNA or hybrid molecule. 
0061 The following are non-limiting examples of poly 
nucleotides: a gene or gene fragment, exons, introns, 
mRNA, tRNA, rRNA, ribozymes, cDNA, recombinant 
polynucleotides, branched polynucleotides, plasmids, vec 
tors, isolated DNA of any sequence, isolated RNA of any 
Sequence, nucleic acid probes and primers. A polynucleotide 
may comprise modified nucleotides, Such as methylated 
nucleotides and nucleotide analogs, uracyl, other Sugars and 
linking groupS. Such as fluororibose and thiolate, and nucle 
otide branches. The Sequence of nucleotides may be further 
modified after polymerization, Such as by conjugation, with 
a labeling component. Other types of modifications included 
in this definition are caps, Substitution of one or more of the 
naturally occurring nucleotides with an analog, and intro 
duction of means for attaching the polynucleotide to pro 
teins, metal ions, labeling components, other polynucle 
otides or Solid Support. 
0.062 An "isolated” polynucleotide or polypeptide is one 
that is substantially free of the materials with which it is 
asSociated in its native environment. By Substantially free, is 
meant at least 50%, preferably at least 70%, more preferably 
at least 80%, and even more preferably at least 90% free of 
these materials. 

0.063. The invention further comprises a complementary 
strand to the MOR-1 splice variant polynucleotide. 
0064. The complementary strand can be polymeric and of 
any length, and can contain deoxyribonucleotides, ribo 
nucleotides, and analogs in any combination. 
0065 Hybridization reactions can be performed under 
conditions of different “Stringency.” Conditions that increase 
Stringency of a hybridization reaction are well known. See 
for examples, “Molecular Cloning: A Laboratory Manual”, 
second edition (Sambrook et al. 1989). Examples of relevant 
conditions include (in order of increasing Stringency): incu 
bation temperatures of 25° C., 37° C., 50° C., and 68° C.; 
buffer concentrations of 10xSSC, 6xSSC, 1XSSC, 0.1XSSC 
(where SSC is 0.15 M NaCl and 15 mM citrate buffer) and 
their equivalent using other buffer Systems; formamide 
concentrations of 0%, 25%, 50%, and 75%, incubation times 
from 5 minutes to 24 hours; 1, 2 or more Washing Steps; 
wash incubation times of 1, 2, or 15 minutes, and wash 
Solutions of 6xSSC, 1xSSC, 0.1xSSC, or deionized water. 

0.066 The invention further encompasses polynucle 
otides encoding functionally equivalent variants and deriva 
tives of the MOR-1 splice variant polypeptides and func 
tionally equivalent fragments thereof which may enhance, 
decrease or not significantly affect properties of the polypep 
tides encoded thereby. These functionally equivalent vari 
ants, derivatives, and fragments display the ability to retain 
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MOR-1 activity. For instance, changes in a DNA sequence 
that do not change the encoded amino acid Sequence, as well 
as those that result in conservative Substitutions of amino 
acid residues, one or a few amino acid deletions or additions, 
and Substitution of amino acid residues by amino acid 
analogs are those which will not significantly affect prop 
erties of the encoded polypeptide. Conservative amino acid 
Substitutions are glycine/alanine, Valine/isoleucine/leucine; 
asparagine/glutamine; aspartic acid/glutamic acid, Serine/ 
threonine/methionine; lysine/arginine; and phenylalanine/ 
tyrosine/tryptophan. 

0067. The invention further encompasses the MOR-1 
Splice variant polynucleotides contained in a vector mol 
ecule or an expression vector and operably linked to a 
promoter element if necessary. 

0068 A “vector” refers to a recombinant DNA or RNA 
plasmid or virus that comprises a heterologous polynucle 
otide to be delivered to a target cell, either in vitro or in vivo. 
The heterologous polynucleotide may comprise a sequence 
of interest for purposes of therapy, and may optionally be in 
the form of an expression cassette. AS used herein, a vector 
need not be capable of replication in the ultimate target cell 
or Subject. The term includes cloning vectors for translation 
of a polynucleotide encoding Sequence. Also included are 
viral vectors. 

0069. The term “recombinant’ means a polynucleotide of 
genomic cDNA, Semisynthetic, or Synthetic origin which 
either does not occur in nature or is linked to another 
polynucleotide in an arrangement not found in nature. 
0070) “Heterologous' means derived from a genetically 
distinct entity from the rest of the entity to which it is being 
compared. For example, a polynucleotide, may be placed by 
genetic engineering techniques into a plasmid or vector 
derived from a different Source, and is a heterologous 
polynucleotide. A promoter removed from its native coding 
Sequence and operatively linked to a coding Sequence other 
than the native Sequence is a heterologous promoter. 
0071. The polynucleotides of the invention may comprise 
additional Sequences, Such as additional encoding Sequences 
within the same transcription unit, controlling elements Such 
as promoters, ribosome binding sites, polyadenylation sites, 
additional transcription units under control of the Same or a 
different promoter, Sequences that permit cloning, expres 
Sion, homologous recombination, and transformation of a 
host cell, and any Such construct as may be desirable to 
provide embodiments of this invention. 
0072 A “host cell' denotes a prokaryotic or eukaryotic 
cell that has been genetically altered, or is capable of being 
genetically altered by administration of an exogenous poly 
nucleotide, Such as a recombinant plasmid or vector. When 
referring to genetically altered cells, the term referS both to 
the originally altered cell, and to the progeny thereof. 
0073 Polynucleotides comprising a desired sequence can 
be inserted into a Suitable cloning or expression vector, and 
the vector in turn can be introduced into a Suitable host cell 
for replication and amplification. Polynucleotides can be 
introduced into host cells by any means known in the art. 
The vectors containing the polynucleotides of interest can be 
introduced into the host cell by any of a number of appro 
priate means, including direct uptake, endocytosis, transfec 
tion, f-mating, electroporation, transfection employing cal 
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cium chloride, rubidium chloride, calcium phosphate, 
DEAE-dextran, or other Substances, microprojectile bom 
bardment; lipofection; and infection (where the vector is 
infectious, for instance, a retroviral vector). The choice of 
introducing vectors or polynucleotides will often depend on 
features of the host cell. 

0.074. Once introduced, the exogenous polynucleotide 
can be maintained within the cell as a non-integrated vector 
(Such as a plasmid) or integrated into the host cell genome. 
Amplified DNA can be isolated from the host cell by 
standard methods. See, e.g., Sambrook et al. (1989). RNA 
can also be obtained from transformed host cell, or it can be 
obtained directly from the DNA by using a DNA-dependent 
RNA polymerase. 
0075 Expression vectors generally are replicable poly 
nucleotide constructs that contain a polynucleotide encoding 
the polypeptide of interest. Herein, this means any of the 
MOR-1 Splice variant polypeptides. For expression, one or 
more translational controlling elements are also usually 
required, Such as ribosome binding sites, translation initia 
tion sites and Stop codons. These controlling elements 
(transcriptional and translational) can be derived from the 
MOR-1 gene, or heterologous (i.e., derived from other genes 
or other organisms). A number of expression vectors Suitable 
for expression in eukaryotic cells including yeast, avian, and 
mammalian cells are well known in the art. One example of 
an expression vector is pcDNA3 (Invitrogen, San Diego, 
Calif.), in which transcription is driven by the cytomega 
lovirus (CMV) early promoter/enhancer. This vector also 
contains recognition sites for multiple restriction enzymes 
for insertion of an MOR-1 splice variant polypeptide of 
interest. Another example of an expression vector System is 
the baculovirus/insect System. 
0.076 Cloning and expression vectors typically contain a 
Selectable marker (for example, a gene encoding a protein 
necessary for the Survival or growth of a host cell trans 
formed with the vector), although Such a marker gene can be 
carried on another polynucleotide Sequence co-introduced 
into the host cell. Only those host cells into which a 
Selectable gene has been introduced will grow under Selec 
tive conditions. Typical Selection genes either: (a) confer 
resistance to antibiotics or other toxins, e.g., amplicillin, 
neomycin, methotrexate; (b) complement auxotrophic defi 
ciencies, or (c) Supply critical nutrients not available for 
complex media. The choice of the proper marker gene will 
depend on the host cell, and appropriate genes for different 
hosts are known in the art. Vectors also typically contain a 
replication System recognized by the host. 
0.077 Suitable cloning vectors can be constructed accord 
ing to Standard techniques, or Selected from a large number 
of cloning vectors available in the art. While the cloning 
vector Selected may vary according to the host cell intended 
to be used, useful cloning vectors will generally have the 
ability to Self-replicate, may possess a Single target for a 
particular restriction endonuclease, or may carry marker 
genes. Suitable examples include plasmids and bacterial 
viruses, e.g., puC18, mp 18, mp 19, pBR322, pMB9, Col. 1, 
pCR1, RP4, phage DNAS, and shuttle vectors such as pSA3 
and paT28. These and other cloning vectors are available 
from commercial vendors Such as BioPad, Stratagene, and 
Invitrogen. 
0078. The invention further encompasses an isolated 
polynucleotide, or a complementary Strand thereto that 
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hybridizes under Stringent conditions, comprising at least 15 
consecutive nucleotides of the MOR-1 splice variant poly 
nucleotides depicted in (FIG. 2) where the polynucleotide 
contains promoter elements. 
0079 The MOR-1 splice variant promoter elements, are 
contained in exons 1a, 1b, and 1c or in any combination 
thereof. Promoter elements can control the level, tissue 
Specificity, inducibility and, in gene clusters, the Sequence of 
transcriptional activation and repression. Promoter elements 
include but are not limited to, enhancer Sequences and 
repreSSOr Sequences. 

0080. The invention further encompasses non-human 
animals in which one or both MOR-1 alleles has been altered 
by homologous recombination with an exogenously intro 
duced nucleic acid. 

0081. Non-human animals devoid of one or more gene 
products are generated to determine the "loSS-of-function” 
phenotype associated with the loSS of that particular gene 
product. Herein, the gene product is the MOR-1 gene or 
Splice variants thereof. Phenotypic abnormalities can be 
present, for instance, in anatomical Structures, biochemical 
and genetic pathways and pharmacological responses. LOSS 
of-function phenotypic analysis has the potential to reveal 
the function of the gene product. 
0082 Methods of homologous recombination with an 
exogenously introduced nucleic acid are used to inactivate 
one or more alleles in non-human animals. These methods, 
as applied to mice and rats, are well known in the art. 
Capecchi (1989) Science 244:1288. Usually, an exogenous 
polynucleotide encoding a Selectable marker gene, and hav 
ing Sufficient Sequence homology to the targeted Site of 
integration at either end of the polynucleotide, is introduced 
into the genome of embryonic stem cells (ES cells) derived 
from the inner cell mass of non-human animal blastocysts. 
Evans and Kaufman (1981) Nature 292:154. Through 
homologous recombination, the polynucleotide is incorpo 
rated into the genetic locus at the targeted Site of integration, 
replacing the corresponding Sequences of the endogenous 
allele. ES cells are used to generate chimeric animals either 
by microinjection into, or aggregation with wildtype 
embryos. Chimeric animals having germ line transmission 
of the inactivated allele are bred to produce heterozygous, 
and Subsequently, homozygous lines carrying the inactivated 
allele. Robertson (1991) Biol. Reprod. 44:238. 
0083. The invention further encompasses non-human 
transgenic animals carrying a transgenic MOR-1 splice 
variant polynucleotide. 
0084. Non-human animals carrying additional copies of 
the gene of interest are generated to determine the "gain 
of-function' phenotype associated with an exceSS of that 
particular gene product. Herein, the gene product is any of 
the MOR-1 splice variant polynucleotides. Phenotypic 
abnormalities can be present, for instance, in anatomical 
Structures, biochemical and genetic pathways and pharma 
cological responses. Gain-of-function phenotypic analysis 
has the potential to reveal the function of the gene product. 
0085 Methods of generating transgenic animals are well 
known in the art. Jaenisch (1988) Science 240: 1468. “Trans 
genes are exogenous polynucleotides encoding the gene of 
interest. Transgenes are introduced into the embryonic 
genome through microinjection. Alternatively, a transgene 
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encoding the gene of interest and a Selectable marker gene 
is introduced into the ES cell genome through transfection or 
electroporation. ES cells carrying the transgene are Subse 
quently used to produce animals with multiple copies of the 
gene of interest. 
0.086 The invention encompasses splice variant polypep 
tides. The exemplary MOR-1 splice variant polypeptides are 
composed of the amino acids indicated in (FIG.3). Polypep 
tide fragments comprising 5 amino acids, more preferably 7 
amino acids, more preferably 15 amino acids, more prefer 
ably 25 amino acids, more preferably 50 amino acids and 
more preferably 75 amino acids, which are not the same as 
the known MOR-1 or MOR-1 variants are claimed herein 
and encompassed in the term "MOR-1 splice variant 
polypeptides.” The exemplary MOR-1 splice variant 
polypeptide fragments retain MOR-1 activity. The complete 
cDNA sequences of MOR-1C, MOR-1D, and MOR-1E have 
been deposited in GenBank, numbers AF062752, 
AF062753, and AF074974 respectively, insatisfaction of the 
requirements of the Budapest Treaty. 
0087. The terms “protein”, “peptide”, “polypeptide” and 
"polypeptide fragment are used interchangeably herein to 
refer to polymers of amino acid residues of any length. The 
polymer can be linear or branched, it may comprise modified 
amino acids or amino acid analogs, and it may be interrupted 
by chemical moieties other than amino acids. The terms also 
encompass an amino acid polymer that has been modified 
naturally or by intervention; for example disulfide bond 
formation, glycosylation, lipidation, acetylation, phospho 
rylation, or any other manipulation or modification, Such as 
conjugation with a labeling or bioactive component. 
0088. The MOR-1 splice variant polypeptides retain 
MOR-1 activity. To “retain MOR-1 activity” is to have a 
similar level of functional activity as the MOR-1 polypep 
tide (FIG. 3). This activity includes but is not limited to, 
immunologic and pharmacological activity. 
0089. The “immunologic activity” is binding to anti 
opioid receptor antigen binding fragments. The antigen 
binding fragments can be any functional antibody, fragment 
or derivative thereof, including, but not limited to, whole 
native antibodies, bispecific antibodies, chimeric antibodies, 
Fab, F(ab')2, Single chain V region fragments (ScPV), and 
fusion polypeptides comprising an antigen binding fragment 
fused to a chemically functional moiety. 
0090 The “pharmacologic activity” is activation or deac 
tivation of the MOR-1 splice variant polypeptides upon 
binding of agonists or antagonists. 

0.091 The invention further encompasses MOR-1 splice 
variant polypeptide homologs. A "homolog” is a polypeptide 
Similar in amino acid Sequence to other polypeptides among 
a single Species or, a “homolog” in evolution is a polypep 
tide Similar in amino acid Sequence to other polypeptides in 
different Species because they have been inherited from a 
common ancestor. Preferably, homologs of the present 
invention are human homologs. 
0092) Isolation of MOR-1 splice variant human homolog 
cDNAs can be carried out by any method known in the art. 
For instance, methods analogous to the isolation of the 
mouse MOR-1 splice variants described herein (see 
Example 1). Using primers corresponding to the human 
MOR-1 gene and a Marathon-Ready human cDNA Library 
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to carry out reactions according to the Marathon cDNA 
Amplification Kit (Clontech), human MOR-1 splice variants 
can be obtained. Alternatively, Screening of human cDNA 
libraries with probes corresponding to mouse MOR-1 splice 
variant Sequences can be carried out at reduced Stringency to 
identify human MOR-1 splice variant cDNAs. 
0093. The invention further encompasses the MOR-1 
Splice variant polypeptides in a heterodimeric or 
homodimeric form. A "heterodimer' is a protein made up of 
more than one kind of polypeptide. A "homodimer' is a 
protein made up of more than one kind of polypeptide. 
0094 Pharmaceutical compositions and treatment 
modalities can be detected by the methods of this invention. 
The MOR-1 splice variant polypeptide fragments and 
MOR-1 splice variant nucleic acid Sequences can be used in 
Screening for compositions that alter variant activity. Com 
positions that selectively regulate the MOR-1 splice variant 
polypeptide fragments or Selectively modulate physiological 
processes can be identified. 
0095 The invention further encompasses methods of 
Screening compositions for opioid activity by obtaining a 
control cell that does not express a recombinant opioid 
receptor and obtaining a test cell that is the same as the 
control cell except that it expresses a recombinant MOR-1 
Splice variant polypeptide, contacting the control cell and 
test cell with an amount of an opioid Sufficient to exert a 
physiologic effect, Separately measuring the physiologic 
effect of the composition on the control cell and test cell and 
comparing the physiologic effect of the composition to the 
physiologic effect of the opioid, where determination of a 
physiologic effect of the composition is expressed relative to 
that of the opioid. 
0096. The invention further comprises a method of 
Screening compositions for opioid activity by obtaining a 
control polypeptide that is not a recombinant opioid receptor 
and obtaining a test polypeptide that is a recombinant 
MOR-1 Splice variant polypeptide, contacting a composition 
with the control polypeptide and the test polypeptide, con 
tacting the test polypeptide with an amount of an opioid 
Sufficient to measurably bind the test polypeptide, measuring 
the binding of the composition and the opioid and compar 
ing the test polypeptide binding of the composition to that of 
the opioid, where determination of binding of the compo 
Sition is expressed relative to that of the opioid. 
0097. The invention further encompasses a method of 
Screening compositions for differential opioid activity by 
obtaining a first test polypeptide that is an MOR-1 splice 
variant polypeptide and contacting it with a composition and 
obtaining a Second test polypeptide that is an MOR-1 splice 
variant polypeptide, measuring the binding of the composi 
tion to the first and Second test polypeptides, and comparing 
the binding of the composition and the first test polypeptide 
to that of the second test polypeptide where differential 
activity is expressed as a ratio of the two binding affinities. 
0098. The compositions screened include but are not 
limited to chemical, Synthetic combinatorial libraries of 
Small molecule ligands, eukaryotic whole cell lysates or 
extracts, media conditioned by cultured eukaryotic cells, 
natural products and extracts thereof. 
0099. The opioid can be but is not limited to, morphine, 
methadone, etorphine, levorphanol, fentanyl, Sufentanil, 
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D-Ala, MePhe", Gly(ol) lenkephalin (DAMGO), pentazo 
cine, ethylketocyclazocine, bremazocine, Spiradoline, 
D-Ser, Leulenkephalin-Thr (DSLET), Met-enkephalin, 
Leu-enkephalin, B-endorphin, dynorphin A, dynorphin B, 
C.-neoendorphin analogs and combinatorial chemistry prod 
ucts thereof. 

0100. The physiological effect can be measured by any 
method known in the art Such as changes in the levels of 
neuroendocrine hormones, including, but not limited to 
prolactin, growth hormone, gonadotropin-releasing hor 
mone, adrenocorticotropin, corticotropin-releasing factor, 
luteinizing hormone, follicle Stimulating hormone, testoster 
one or cortisol. The physiological effect can also be mea 
Sured by changes in the levels of neurotransmitters, includ 
ing but not limited to, acetylcholine or dopamine. 
0101 Activation of an MOR-1 receptor, and likely, the 
MOR-1 Splice variant polypeptides, Stimulates a variety of 
physiological responses, including analgesia, depression of 
gastrointestinal motility and respiration, and alterations of 
the immune, endocrine and autonomic nervous System. 
Compositions that regulate the activity of the MOR-1 recep 
tor and/or the MOR-1 splice variant polypeptides can elicit 
responses that have therapeutic effects. The invention is 
useful in diagnosis, treatment, design and Screening of novel 
reagents. Screening of compounds can result in obtaining 
those with differential or selective activity. That is, for 
instance, certain compositions can retain analgesic effects 
but do not affect peristaltic activity and thus do not cause 
constipation. Conversely, compositions that lack analgesic 
effects but affect peristaltic activity would be useful in 
treating chemotherapy and HIV patients. Other applications 
relating to the Side effects of opiates can be readily envis 
aged by one of skill in the art. 
0102) The invention further encompasses a method for 
regulating morphine analgesia in a Subject by altering the 
amount of MOR-1 splice variant polypeptide activity in the 
Subject. Activity can be regulated by administering antigen 
binding fragments, agonists, antagonists or Small molecule 
ligands to a Subject in an amount and a duration Sufficient to 
regulate morphine analgesia. The antigen binding fragment, 
agonist, antagonist or Small molecule ligand is directed to an 
MOR-1 splice variant. 
0103) Activity can also be regulated by administering a 
DNA plasmid vector containing an MOR-1 splice variant 
polynucleotide. The DNA plasmid vector thereby expresses 
an MOR-1 Splice variant polynucleotide in a Subject in an 
amount and a duration Sufficient to regulate morphine anal 
gesia. Activity can also be regulated by administering an 
antisense nucleic acid complementary to an MOR-1 splice 
variant polynucleotide, thereby blocking gene expression in 
a Subject in an amount and a duration Sufficient to regulate 
morphine analgesia. 
0104. The invention further encompasses a method for 
regulating body weight in a Subject by altering the amount 
of MOR-1 splice variant polypeptide activity. Activity can 
be regulated by administering antigen binding fragments, 
agonists, antagonists or Small molecule ligands to a Subject 
in an amount and a duration Sufficient to regulate body 
weight. The antigen binding fragment, agonist, antagonist or 
Small molecule ligand is directed to or Specific for an 
MOR-1 splice variant polypeptide. 
0105 Activity can also be regulated by administering to 
a subject a DNA plasmid vector containing an MOR-1 splice 
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variant polynucleotide. The plasmid vector thereby 
expresses the MOR-1 Splice variant polynucleotide in a 
Subject in an amount and a duration Sufficient to regulate 
body weight of the Subject. Activity can also be regulated by 
administering an antisense nucleic acid complementary to an 
MOR-1 splice variant polynucleotide, thereby blocking gene 
expression in a Subject in an amount and a duration Sufficient 
to regulate body weight. 

0106 Agonists and antagonists of MOR-1 splice variant 
polypeptide activity can include but are not limited to, 
morphine, methadone, etorphine, levorphanol, fentanyl, 
Sufentanil, D-Alaf, MePhe", Gly(ol)5lenkephalin 
(DAMGO), butorphanol, naloxone, naltrexone, D-Phe-Cys 
Tyr-D-Trp-Orn-Thr-Pen-Thr-NH. (CTOP), diprenorphine, 
B-funaltrexamine, naloxonazine, nalorphine, pentazocine, 
nalbuphine, benzoylhydrazone, bremazocine, ethylketocy 
clazocine, U50488, U69593, spiradoline, naltrindole, 
D-Pen, D-Pen-lenkephalin (DPDPE), D-Ala., Gludel 
torphin, D-Ser, Leulenkephalin-Thr (DSLET), Met-en 
kephalin, Leu-enkephalin, B-endorphin, dynorphin A, 
dynorphin B, C.-neoendorphin and derivatives Such as those 
produced by combinatorial chemistry. 
0107 A “subject' is a vertebrate, preferably a mammal, 
and more preferably a human. Mammals include but are not 
limited to humans, farm animals, Sport animals, and pets. 
0108. The invention further encompasses a method for 
diagnosing an MOR-1 Splice variant-associated pharmaco 
logical abnormality in a Subject, comprising measuring the 
amount of polypeptide activity or tissue distribution of 
polypeptide and/or polynucleotide in the Subject and com 
paring that activity or tissue distribution to a control Sample, 
wherein a difference in the amount of activity or tissue 
distribution correlates with the presence of a pharmacologi 
cal defect. This disorder can be heritable. 

0109 The invention further encompasses a method for 
diagnosing an MOR-1 splice variant-associated disorder of 
the neuroendocrine System of a Subject, comprising mea 
Suring the amount of polypeptide activity or tissue distribu 
tion of polypeptide and/or polynucleotide thereof in the 
Subject and comparing that activity or tissue distribution to 
a control Sample, wherein a difference in the amount of 
activity or tissue distribution correlates with the presence of 
a disorder of the neuroendocrine System. This disorder can 
be heritable. 

0110. The invention further encompasses antigen binding 
fragments Specific for an MOR-1 Splice variant polypeptide. 
According to the invention, an MOR-1 Splice variant 
polypeptide can be used as an immunogen to generate 
antigen binding fragments which immunospecifically bind 
the immunogen. 

0111 Production of antigen binding fragments such as 
polyclonal antibodies can be carried out by any method 
known in the art. Various host animals can be immunized by 
injection with the immunogen, including but not limited to 
rabbits, mice and rats. Various adjuvants can be used to 
increase the immunological response, depending on the host 
Species, and including but not limited to Freund's (complete 
or incomplete) adjuvant, mineral gels such as aluminum 
hydroxide, Surface active Substances Such as lySolecithin, 
pluronic polyols, polyanions, peptides, oil emulsions, key 
hole limpet hemocyanins, dinitrophenol, and potentially 
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useful human adjuvants such as BCG (Bacille Calmette 
Guerin) and Corynebacterium parvum. 
0112 For preparation of antigen binding fragments Such 
as monoclonal antibodies, any technique which provides for 
the production of antibody molecules by continuous cell 
lines in culture can be used. Examples of Such techniques 
include the original hybridoma technique (Kohler and Mil 
stein (1975) Nature 256:495) as well as the trioma tech 
nique, the human B-cell hybridoma technique (Kozbor et al. 
(1983) Immunol. Today 4:72), and the EBV hybridoma 
technique to produce human monoclonal antibodies (Cole et 
al. (1985) in Monoclonal Antibodies and Cancer Therapy, 
Alan R. Liss, Inc., pp. 77-96). Monoclonal antibodies can 
also be produced in germ-free animals utilizing known 
technology (PCT/US90/02545). Human antibodies can be 
obtained using human hybridomas (Cote et al. (1983) Proc. 
Natl. Acad. Sci. U.S.A. 80:2026), or by transforming human 
B cells with EBV virus in vitro (Cole et al. (1985)). 
Techniques developed for the production of "chimeric anti 
bodies” (Morrison et al. (1984) Proc. Natl. Acad. Sci. U.S.A. 
81:6851; Neuberger et al. (1984) Nature 312:604; and 
Takeda et al. (1985) Nature 314:452) by splicing the genes 
from a mouse antibody molecule specific for MOR-1 splice 
variants together with genes from a human antibody of 
appropriate biological activity can be used. 
0113 Techniques described for the production of single 
chain antibodies (U.S. Pat. No. 4.946,778) can be adapted to 
produce MOR-1 Splice variant polypeptide-specific Single 
chain antibodies. Techniques described for the production of 
Fab expression libraries (Huse et al. (1989) Science 
246:1275) can be utilized, allowing rapid and easy identi 
fication of monoclonal Fab fragments specific for an MOR-1 
Splice variant polypeptide. 
0114) Antibody fragments which contain the idiotype of 
the molecule can be generated by known techniques. For 
example, Such fragments include but are not limited to: the 
F(abl), fragment which can be produced by pepsin digestion 
of the antibody molecule; the Fab' fragments which can be 
generated by reducing the disulfide bridges of the F(abl) 
fragment, the Fab fragments which can be generated by 
treating the antibody molecule with papain and a reducing 
agent, and Fv fragments. 
0115 Single chain V region fragments (“scFv”) can also 
be produced. Single chain V region fragments are made by 
linking L (light) and/or H (heavy) chain V (variable) regions 
by using a short linking peptide. Bird et al. (1988) Science 
242:423. Any peptide having sufficient flexibility and length 
can be used as a linker in a ScFv. Usually the linker is 
Selected to have little to no immunogenicity. An example of 
a linking peptide is (GGGGS), which bridges approxi 
mately 3.5 nm between the carboxy terminus of one V 
region and the amino terminus of another V region. Other 
linker Sequences can also be used, and can provide addi 
tional functions, Such as for attaching a drug or a Solid 
Support. 

0116 All or any portion of the H or L chain can be used 
in any combination. Typically, the entire V regions are 
included in the ScFv. For instance, the L chain V region can 
be linked to the H chain V region. Alternatively, a portion of 
the L chain V region can be linked to the H chain V region, 
or a portion thereof. Also contemplated are ScFVS in which 
the H chain V region is from H11, and the L chain V region 
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is from another immunoglobulin. It is also possible to 
construct a biphasic, ScFv in which one component is an 
MOR-1 Splice variant polypeptide and another component is 
a different polypeptide, Such as a T cell epitope. 
0117 The scFvs can be assembled in any order, for 
example, V-(linker)-V or V-(linker)-V. There may be a 
difference in the level of expression of these two configu 
rations in particular expression Systems, in which case one 
of these forms may be preferred. Tandem Scrivs can also be 
made, such as (X)-(linker)-(X)-linker-(X), in which X are 
MOR-1 splice variant polypeptides, or combinations of 
MOR-1 splice variant polypeptides with other polypeptides. 
In another embodiment, Single chain antibody polypeptides 
have no linker polypeptide, or just a short, inflexible linker. 
Exemplary configurations include V-V and V-V. The 
linkage is too short to permit interaction between V and V. 
within the chain, and the chains form homodimers with a 
V/V antigen binding site at each end. Such molecules are 
referred to in the art as "diabodies'. 

0118 ScFvs can be produced either recombinantly or 
Synthetically. For Synthetic production of ScFv, an auto 
mated Synthesizer can be used. For recombinant production 
of ScFv, a Suitable plasmid containing a polynucleotide that 
encodes the ScFv can be introduced into a Suitable host cell, 
either eukaryotic, Such as yeast, plant, insect or mammalian 
cells, or prokaryotic, Such as Escherichia coli, and the 
protein expressed by the polynucleotide can be isolated 
using Standard protein purification techniques. 
0119) A particularly useful system for the production of 
scFVs is plasmid pET-22b(+) (Novagen, Madison, Wis.) in 
E. coli. p.T-22b(+) contains a nickel ion binding domain 
consisting of 6 Sequential histidine residues, which allows 
the expressed protein to be purified on a Suitable affinity 
resin. Another example of a suitable vector is pcDNA3 
(Invitrogen, San Diego, Calif.), described above. 
0120) The following examples are provided to illustrate 
but not limit the claimed invention. 

EXAMPLE 1. 

0121) Identification of MOR-1C, MOR-1D, and MOR 
1E cDNA Sequences 
0122) The cDNA clones of the MOR-1 splice variants 
MOR-1c, MOR-1d, and MOR-1e were isolated using 
3'-Rapid Amplification of cDNA Ends (RACE) and Reverse 
Transcription Polymerase Chain Reaction (RT-PCR). First, 
standard PCR reactions were performed using a Marathon 
cDNA Amplification Kit (Clontech) and a Marathon-Ready 
mouse cDNA Library. A sense primer located at the 3'-end 
of exon 3, nucleotide position 1338 to 1359 of the mouse 
mu-opioid receptor, and an antisense adapter primer were 
used to PCR amplify a mouse brain cDNA template. The 
PCR products were Separated on an agarose gel. Multiple 
bands were amplified and each band was excised. Individual 
bands were amplified using a Second Set of nested primers, 
including a Sense primer located at position 1394-1412 of 
the MOR-1 receptor, and an antisense adapter primer. The 
resulting PCR fragments were then subcloned into Blue 
Script plasmids and Sequenced. 
0123 The sequence of one clone, 110222, was approxi 
mately 500 bp in length and failed to align with the Sequence 
of MOR-1 (GenBank Accession #U26915). Clone 110222 
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contained partial 3' MOR-1 exon 3 sequences followed by a 
novel Sequence. The new Sequence was 454 bp long and 
open reading frame analysis predicted 7 amino acids beyond 
exon 3 followed by a termination codon and a 3' untranslated 
region (UTR). 
0124) To obtain full length cDNA clones of the 110222 
variant, a Sense primer corresponding to the 5' UTR of 
MOR-1, nucleotide position 217 to 240, and an antisense 
primer corresponding to the 3' UTR of the new Sequence, 
antisense primer A(5' CCACACTGCTCACCAGCT CAT 
CCC3), were used in RT-PCR amplification of mouse brain 
RNA. Three fragments of approximately 1.3, 1.4 and 1.5 kb 
in length, respectively, were obtained, Subcloned into 
pCRII-ToPo plasmid (Invitrogen, Carlsbad, Calif.) and 
Sequenced in both directions. 
0.125 The three clones obtained are named MOR-1c, 
MOR-1d and MOR-1e. Through sequence analysis it was 
determined that all three clones contain the same coding 
exons 1, 2 and 3 from MOR-1, with novel sequences 
beginning downstream of exon 3. In addition, MOR-1c and 
MOR-1e contain an alternate exon. MOR-1d aligned with 
the original clone 110222. MOR-1c contains an 89 bp 
insertion between exon 3 and the 454 bp sequence identified 
in MOR-1d. MOR-1e has a 209 bp insertion between exon 
3 and the 454 bp sequence identified in MOR-1d, making it 
the longest novel Sequence. The last 89 bp in this insertion 
are identical to the 89 bp sequence found in MOR-1c. (FIG. 
2). 
0126 The three new variants are derived from combina 
tions of five newly discovered exons located downstream 
from the original MOR-1 exon 4. Exon 6 is 120 bp, exon 7 
is 89 bp, exon 8 is 66 bp, and exon 9 is the longest, 388 bp. 
MOR-1d encodes exons 1, 2, 3, 8 and 9 (FIG. 2), MOR-1c 
encodes exons 1, 2, 3, 7, 8 and 9 (FIG. 2), and MOR-1e 
encodes exons 1,2,3,6,7,8, and 9. (FIG. 2). All of the new 
exons have flanking Sequences that are consistent with 
consensus splice junctions. Thus, the MOR-1 gene consists 
of nine exons Spanning at least 200 kb. This is depicted in 
FIG. 1. 

0127. The predicted amino acid sequences for these new 
variants differ from MOR-1 and from each other. MOR-1 
has 12 predicted amino acids. MOR-1d has only 7 predicted 
amino acids. Although MOR-1c contains the same new 
sequence found in MOR-1d, the 89 bp insertion produces a 
reading-frame shift. As a result, open reading frame analysis 
of MOR-1c predicts 52 amino acids, which do not include 
the amino acid sequence from MOR-1d. The termination 
codon in MOR-1e is found in exon 6, therefore exons 7, 8 
and 9 are not translated and MOR-1e is translated into only 
15 amino acids. 

0128 Partial human mu opioid splice variant sequences 
were obtained using an RT-PCR approach. We amplified a 
cDNA fragment from human brain which contained an 
alternatively spliced exon 4 of human MOR-1 gene. In the 
PCR reaction, template was the first-strand cDNA reverse 
transcribed from human brain mRNA, and a Sense primer 
derived from exon 3 of the human MOR-1 gene, and an 
antisense primer derived from exon 7 of the mouse MOR-1 
gene (5"TGT CCA TGC AAC TCTTGC AGGGTTTTT 
CAA CAT GAG TCG GAG AAG GAT3). Sequence analy 
sis of the fragment indicated that it contains the human exon 
3 Sequences from the Sense primer to the end of eXOn 3 and 
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a 104 bp new Sequence between exon 3 and the mouse 
antisense primer. (FIG. 2). Translation of the sequence from 
eXOn 3 into the new Sequence indicates that it encodes 34AA 
with no homology to any mouse variants. (FIG.3). However 
it does not contain a stop codon, which Suggests there is 
more downstream exon Sequence. The new Sequence has 
been mapped, in a human genomic BAC clone to 10 kb 
downstream of human eXOn 4. 

Cloning Strategy for MOR-1I and MOR-1J 
0129. A sense primer designed from exon 3 (5'GGG AAC 
ACC CCTCCA CGG3') and an antisense primer from exon 
5a (5'GGT GTG CTT CTC CCA GTT CTG TGT3) were 
used in RT-PCR of mouse brain RNA. Two fragments of 
approximately 0.2 and 0.7 kb in length, respectively, were 
obtained, subcloned into pcRIIToPoplasmid and sequenced. 
Sequence analysis indicates that the 0.2 kb fragment, MOR 
1I, contains exons 3 and 5a except that there is a 94 kb 
insertion, exon 11, between exons 3 and 5a. (FIG.2). Exon 
11 only encodes 2AA (CV). The 0.7 kb fragment, MOR-1J, 
also contains exons 3 and 5a Sequences, but there is a 617 
bp insertion, eXon 12, between exons 3 and 5a. EXOn 12 
encodes 7 AA. (FIGS. 3 and 5). Cloning strategy for 
161416 

0130. A sense primer designed from exon 1a (5'CCT 
CCA GGC TCATTT CAG AGA GA3') and an antisense 
primer from exon 1 (5"CAG GAA GTTTCC AAA GAG 
GCC C3") were used in RT-PCR of mouse brain RNA. The 
PCR fragment obtained was subcloned into pcRIIToPo 
plasmid and Sequenced. Sequence analysis of the fragment 
indicates that there is a 127 bp insertion Sequence, exon 1b, 
between exons 1a and 1. (FIG. 2). Cloning strategy for 
2730510 and 3320510 

0131 The sense primer above (exon 1a) and an antisense 
primer from exon 2 (5'GGG CAG GTG GTA GTG GCT 
AAG GC3") were used in RT-PCR of mouse brain RNA. 
Two fragments of approximately 0.26 and 0.6 kb in length, 
respectively, were obtained, subcloned into pcRIIToPoplas 
mid and Sequenced. Sequence analysis indicated that the 
0.26 kb fragment, clone 2730510, contains both exons 1a, 2 
and 1b, with exon 1b between exons 1a and 2. The clone 
3320510, however, contains exons 1a, 1c, 1 and 2. (FIGS. 
2 and 6). 

Cloning Strategy for mMOR-1BI and mMOR-1BII 
0132) Mouse exon 5a sequence was obtained by sequenc 
ing mouse Genome BAC clone A using primers derived 
from rat MOR-1B sequences (Zimprich et al. (1995)). Then 
an antisense primer designed from the mouse exon 5a and a 
sense primer from the 5' UTR of MOR-1 nucleotide position 
217 to 240 were used in RT-PCR amplification of mouse 
brain RNA. Two fragments of approximately 1.3 and 2.0 kb 
in length, respectively, were obtained, Subcloned into 
PCRII-ToPo plasmid and sequenced. Sequence analysis of 
the fragments indicated that similar to rat MOR-1B, the 1.3 
kb fragment contains exons 1, 2, 3 and 5a which encodes 5 
AA (KIDLE). However, the 2.0 kb fragment had the same 
exons 1, 2, 3 and 5a, except that there is a 699 bp insertion 
sequence, exon 5b, between exons 3 and 5a. Exon 5b 
encodes 23 AA KLLMWRAMPTFKRHLAIMLSLDN. 
(FIGS. 2 and 3). 

Cloning Strategy for mMOR-1A 
0.133 First, we obtained mouse exon 3 a sequence by 
Sequencing mouse Genomic BAC clone A with exon 3 
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primers. The full length cDNA of mMOR-1A was then 
obtained by RT-PCR using the first-strand cDNA reverse 
transcribed from mouse brain total RNA as template. A sense 
primer corresponding to the 5' UTR of MOR-1, nucleotide 
position 217 to 240, and an antisense primer corresponding 
to the 3' UTR of exon 3a (5GAT CAGAATTTG GTG CCC 
TAC TCC CTC TCT3) were used in PCR. The PCR 
fragment was subcloned into pcRIIToPo plasmid and 
Sequenced. Sequence analysis of the fragment showed that 
exon Splice pattern was exons 1, 2,3 and 3 a which encodes 
4AA (VCAF). (FIGS. 2 and 3). 

EXAMPLE 2 

Mapping of the MOR-1 Gene to Mouse 
Chromosome 10 

0134. In order to obtain genomic clones containing the 
full-length MOR-1 gene, two mouse genomic BAC libraries 
(Genome Systems, St. Louis, Mo. and Research Genetics, 
Huntsville, Ala.) and a mouse genomic P1 library (Genome 
Systems) were screened using either PCR or standard 
hybridization methods. Initially, BAC clone A (-75 kb), was 
obtained from the Genome Systems BAC library using 
MOR-1 exon 4 primers for PCR amplification. BAC clone 
A contained only MOR-1 exons 1, 2, 3 and 4. Since no 
positive clones were obtained by screening the BAC library 
with a probe corresponding to exons 8 and 9, we Screened 
the P1 library with this probe and obtained P1 clone A (~100 
kb in length). P1 clone A contained exon 8 and 9 sequences, 
however, it shared no overlapping Sequences with either 
BAC clone A or exons 6 and 7. To identify a clone 
containing these insertions, a Second mouse BAC library 
(Research Genetics, Inc.) was Screened by hybridization 
with a probe corresponding to the insertional Sequences 
(exon 6). One new clone, BAC clone B (~120 kb) contained 
exons 4., 6 and 7. Alignment of the three genomic clones 
predicted an MOR-1 gene of approximately 230 kb. 

0135 Chromosomal localization of P1 clone A was car 
ried out using FISH methods developed by Genome Sys 
tems, Inc. P1 clone A was labeled with digoxigenin dUTP 
and hybridized to metaphase chromosomes derived from a 
mouse embryo fibroblast cell line. Specific hybridization 
Signals were detected by incubating the hybridized slides in 
fluoresceinated anti-digoxigenin antibodies followed by 
counterstaining with DAPI. The initial experiment resulted 
in Specific labeling of the proximal portion of a medium 
sized chromosome, identified as chromosome 10 on the 
basis of DAPI staining. Cohybridization of a specific probe 
for the telomeric region of chromosome 10 with the P1 clone 
A demonstrated conclusively that the P1 clone A was located 
immediately adjacent to the heterochromatic euchromatic 
boundary of chromosome 10, an area corresponding to band 
10A2. A total of 80 metaphase cells were analyzed with 68 
exhibiting Specific labeling. Genome Systems Inc. used 
interphase FISH analysis (van den Engh et al. (1992) Sci 
ence 257:1410) to estimate the physical distance between 
the BAC clone A and the P1 clone A. The distance between 
the BAC clone A and the P1 clone A estimated was approxi 
mately 250 kb, with a possible error of approximately 30%. 
This was in agreement with the size derived from the 
overlapping genomic clones, which predicted an MOR-1 
gene of approximately 230 kb. (FIG. 2) 
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EXAMPLE 3 

Expression Patterns of the MOR-1 Variants 
0.136 To determine the lengths of the mRNA transcripts 
encoding the MOR-1 variants, Northern blot analysis was 
performed as described previously by Panet al. (1994). Total 
RNA was isolated from mouse brain using the guanidinium 
thiocyanate phenol-chloroform extraction method. Samples 
of total brain RNA (50 ug) were separated on a 0.8% 
formaldehyde agarose gel, and transferred to a Gene Plus 
membrane. The membrane was hybridized with 'P-labeled 
fragments corresponding to Sequences from exons 7, 8, and 
9 of the MOR-1 variants. 

0.137 Northern analysis of the variants indicates mRNA 
transcripts ranging in size from approximately 6 to 9 kb 
(FIG. 7). A probe specific for exon 7 would detect only 
MOR-1c and MOR-1e. A probe specific for exon 6 fails to 
detect MOR-1e mRNA. 

0138. The regional pattern of MOR-1 variant mRNA 
expression was determined using RT-PCR analysis. Total 
RNA was extracted from multiple mouse brain regions as 
described above and reverse-transcribed with Super Script II 
Reverse Transcriptase (GIBCO) in the presence of random 
hexamers. RNA loading was estimated by comparison to a 
parallel PCR reaction using B-microglobulin primers 
(ClonTech). The agarose gel was stained with ethidium 
bromide and photographed by a Kodak DC 120 Digital 
Camera and Imagine System. Three major bands were 
amplified and the predicted sizes of the PCR products for 
MOR-1c, MOR-1d and MOR-1e are 246 bp, 157 bp and 366 
bp, respectively. Each band was extracted from the agarose 
gel, Subcloned into a pCRII-ToPo plasmid and Sequenced, 
confirming that the amplification products corresponded to 
their respective variants. 
0139 MOR-1c is the predominant isoform in all of the 
brain regions examined, but the relative expression of the 
other variants varied widely (FIG. 8A). MOR-1 was 
expressed in all regions (FIG. 8B). MOR-1e and MOR-1d 
display differential patterns of expression. In the thalamus, 
there is little evidence for either MOR-1d or MOR-1e 
expression. MOR-1c mRNA is predominant in the spinal 
cord, with lower levels of MOR-1e expression and no 
observable MOR-1d expression present. In contrast, the 
periaqueductal gray (PAG) and striatum, all three of the 
variants are detected, with the highest levels of expression 
displayed by MOR-1c, followed by MOR-1e and then 
MOR-1d. The cortex has comparably higher levels of MOR 
1d expression than MOR-1e expression, as do the cerebel 
lum and brainstem. 

0140 Regional distribution of MOR-1c was analyzed 
using a polyclonal antibody generated against a unique 
amino acid Sequence in this variant. Mouse brains were 
sectioned and immunostaining for MOR-1 and MOR-1c 
determined as described. Abbadie et al. (1996) Neuroscience 
70:201; Abbadie et al. (1999) Proc. Natl. Acad. Sci. U.S.A. 
96:260); and Abbadie et al. (1999) submitted. Sections A and 
B and sections C and D were stained with MOR-1 and 
MOR-1C antisera, respectively. Regions were as follows: A 
and B) St, Striatum; ac, anterior commissure; Ac, accum 
bens; LS, lateral septum; C) MD, mediodorsal thalamic 
nucleus, CM, centromedial thalamic nucleus, DH, dorsal 
hypothalamic nucleus; VMH, ventromedial hypothalamic 
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nucleus; LH, lateral hypothalamic nucleus, Ce, central 
amygdaloid nucleus; Ic, intercalated amygdaloid nucleus, 
Me, medial amygdaloid nucleus, D) Ar, arcuate nucleus; 
ME, median eminence. Western blotting showed that the 
polyclonal antibody recognized MOR-1C, but not MOR-1 
obtained from transfected cells. 

0141) Sections through the striatum (FIGS. 9A and B) 
demonstrate marked differences between MOR-1 and MOR 
1c. MOR-1 immunolabeling is observed in patches in the 
striatum, as well as in the Subcallosal Streak. Dense areas of 
labeling are also seen in the nucleus accumbens. MOR-1c 
antiserum fails to label these areas. There is MOR-1c 
immunoreactivity in regions of the lateral Septum which 
have minimal staining with MOR-1 antiserum. The hypo 
thalamus has significant differences between the two antis 
era (FIGS 9C and D). While there is some MOR-1 staining, 
MOR-1c immunoreactivity is far more intense in the arcuate 
nucleus and median eminence. Additional Studies Show 
intense MOR-1c immunoreactivity in the trigeminal tract 
and the dorsal horn of the spinal cord, as well as the PAG. 

EXAMPLE 4 

Binding Activity of the Variants 
0142. The cDNA fragments containing the full length 
MOR-1 or the MOR-1 variants in pCRII-ToPo were sub 
cloned into pcDNA3.1 (Invitrogen, Carlsbad, Calif.), a 
mammalian expression vector. Synthesis of MOR-1C, 
MOR-1D, and MOR-1E full-length proteins was carried out 
in vitro using a TNT coupled reticulocyte lysate kit 
(Promega, Madison, Wis.). MOR-1/pcDNA3, MOR-1c/ 
pcDNA3, and MOR-1d/pcDNA3 plasmids were incubated 
with T7 RNA polymerase and reticulocyte lysate in the 
presence of 0.04 moi of Smethionine (>1000 Ci/mmol; 
DuPont-NEN, Boston, Mass.) at 300C, for 1 hour. The 
translation products were separated by a 12.5% SDS-PAGE 
gel, which was treated with Amplify (Amersham Life Sci 
ence), dried and exposed on Kodak BioMax MR film. The 
MOR-1D and MOR-1E variants had molecular weights 
similar to that of MOR-1, while the size of MOR-1C was 
larger than the others, as expected based upon the predicted 
amino acid sequences (FIGS. 3 and 10). 
0143 CHO cells were stably transfected with plasmids 
MOR-1/pcDNA3, MOR-1c/pcDNA3, MOR-1d/pcDNA3 or 
MOR-1e/pcDNA3 using Lipofect AMINE reagents 
(GIBCO, Gaithersburg, Md.). Stable transformants were 
subcloned two weeks after selection with G418 and positive 
clones were identified using a H-DAMGO binding assay. 
0144) To examine opioid binding, membranes were pre 
pared from pcDNA3 stable transformants as described pre 
viously by Pan et al. (1994); and Pan et al. (1996). 
H-DAMGO binding was performed at 25° C. for 60 min 

utes in 50 mM potassium phosphate buffer, pH 7.4, con 
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taining 5 mM magnesium Sulfate. Specific binding was 
defined as the difference between total binding and nonspe 
cific binding, as indicated by levallorphan (1 lum). K and K 
values were calculated by nonlinear regression analysis 
(Prism, Graph Pad Software). Protein concentrations were 
determined against bovine Serum albumin as the Standard 
curve. Lowry et al. (1951) J. Biol. Chem. 193:265. 
0145 Saturation studies were performed and the binding 
parameters established by nonlinear regression analysis. 
H-DAMGO binding was examined in stable lines express 
ing either MOR-1 or MOR-1C. 
0146). In saturation studies H-DAMGO displays high 
affinity for all the variants (Table 1). Indeed, the new 
variants bind H-DAMGO with higher affinities than MOR 
1. Results are reported as the means tS.e.m of at least 3 
independent determinations. 

TABLE 1. 

Clone K (nM) 

MOR-1 1.75 + 0.44 
MOR-1C O.93 + O.19 
MOR-1D O.72 - 0.11 
MOR-1E 1.2 : 0.5 

0147 Competition studies were performed using at least 
three concentrations of the indicated competitor. 
H-DAMGO binding was performed in stable transfectants 

containing the indicated cDNAs. Analysis of variance was 
performed to determine whether there were differences 
among the various clones for each competitor, followed by 
Tukey's post hoc analysis. 
0.148. In competition studies, mu ligands such as mor 
phine, DAMGO, M6G and the endorphins bind competi 
tively while the kappa opioid U50,488H and the delta 
opioid ligand D-Pen, D-Penlenkephalin (DPDPE) are 
ineffective. However, the binding Selectivity profiles among 
the variants are significantly different. For example, mor 
phine competes for binding to the MOR-1D variant over 
3-fold more potently than against MOR-1 itself (p<0.05). 
Similarly, the opioid peptide DSLET is twice as potent 
against binding to the MOR-1D variant than MOR-1 
(p<0.05). The most dramatic differences in potency are seen 
with the endogenous opioids dynorphin A (p<0.0001) and 
f3-endorphin (p<0.0003). The MOR-1D variant has the high 
est affinity for both dynorphin A and B-endorphin. MOR-1E 
also has a significantly higher affinity for B-endorphin than 
MOR-1. Dynorphin A has significantly higher affinity for 
MOR-1C and MOR-1D than either MOR-1 or MOR-1E. 
Through competition Studies all of the variants have been 
classified within the mu opioid receptor family (Table 2). 
Results are reported as the means it S.e.m. of at least 3 
independent determinations. 

TABLE 2 

Selectivity of MOR-1 and MOR-1C in the receptor binding assay 

K. value (nM Tukey 

Ligand MOR-1 MOR-1C MOR-1D MOR-1E ANOVA MOR:P value 

Morphine 5.3 + 2.0 2.4 + 0.6 1.5 + 0.2 2.3 - 0.4 1vs1D:P & O.05 
M6G 5.2 + 1.8 4.1 + 1.2 48 0.8 5.6 - 0.7 N.S. 



US 2003/0103972 A1 

TABLE 2-continued 

Selectivity of MOR-1 and MOR-1C in the receptor binding assay 

Ki value (nM 

Ligand MOR-1 MOR-1C MOR-1D 

DAMGO 1.8 0.5 0.93 + 0.19 0.71 - 0.11 1.2 : 0.5 N.S. 
DADLE 2.1 O.3 3.2 - 1.9 1.3 + 0.4 2.5 + 0.7 N.S. 

EXAMPLE 5 

Functional Significance of the Variants 
0149 Antisense mapping was used to explore the func 
tional Significance of these new variants. Pasternak and 
Standifer (1995); and Standifer et al. (1994). This method 
has been used extensively to correlate opioid pharmacology 
with the function of the MOR-1 receptor. Rossi et al. (1994); 
Rossi et al. (1995); Rossi et al. (1995); and Kolesnikov et al. 
(1996). Groups of mice (n220) received antisense oligode 
oxynucleotides corresponding to specific MOR-1, MOR-1c, 
MOR-1d, or MOR-1e exons daily for five days. Following 
administration of the antisense probes, analgesia was 
assessed by the radiant heat tailflick assay. Rossi et al. 
(1996); and Rossi et al. (1995). This assay was performed by 
exposing tails to a light Source and determining the baseline 
latency (typically between 2 and 3 Sec). Analgesia was 
indicated when doubling of the baseline latency occurred. 
Significance between groups was assessed using the Fisher 
Exact Test. 

0150. The remaining activity of the variants was mea 
Sured following administration of the antisense probes in the 
presence of both morphine and M6G analgesia (FIG. 11), 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 46 

<210> SEQ ID NO 1 
<211& LENGTH: 1423 
&212> TYPE DNA 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 1 
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Tukey 

MOR-1E ANOVA MOR:P value 

two mu drugs whose actions have been distinguished using 
antisense approaches. Rossiet al. (1994); Rossiet al. (1995); 
and Rossi et al., (1995). All four antisense probes signifi 
cantly lowered morphine analgesia (FIG. 11). A mismatch 
control probe targeted against eXOn 7 was inactive, confirm 
ing the Specificity of the response. 

0151. In contrast to their significant blockade of mor 
phine analgesia, none of the antisense probes significantly 
lowered M6G analgesia. Thus, these exons are not a com 
ponent of the postulated M6G receptor. The reduction in 
morphine analgesia produced by the antisense probes 
implies that each of the variant mRNAS, and ultimately the 
receptor(s) which they encode, are involved in mediating 
morphine analgesia. 

0152 All references cited herein, are hereby incorporated 
herein. Although the foregoing invention has been described 
in Some detail, by way of illustration and example for the 
purposes of clarity and understanding, it will be apparent to 
those skilled in the art that certain changes and modifications 
can be practiced. Therefore, the description and examples 
should not be construed as limiting the Scope of the inven 
tion, which is delineated by the appended claims. 

ggalaccc gala cactcitt gag to citctoagt tacagoctac cqagtcc.gca gCaagcattc 60 

agaac catgg acago agcgc cqgcc caggg aa catcagog acto citctga cc ccttagct 120 

cctgcaagtt gctocccago acctggctoc togctdaact totcc.cacgt to atggcaac 18O 

cagtc.cg acc catgcggtoc talacc.gcac g g g gCttggc g g gagcc acag cotgtgcc ct 240 

cagaccggca gcc.ct tccat ggtoacagoc at caccatca togc.cc tota ttctato.gtg 3OO 

tgtgtag togg gccitctttgg aaact tcct g g to atgitat g to attgtaag atataccalaa 360 

atgaag actg. ccaccaacat ctacatttitc aaccittgctc tdgcagatgc cittagccact 420 

agcacgctgc cctttcagag tottaactac citgatgggaa cqtggc cctt to gaaa.catc 480 

citctgcaaga togtgatcto aatagacitac tacaacatgttcaccagtat cittcaccotc 540 

tgcaccatoga gtgtag accg citacattgcc gtctgccacc cqgtcaaggc cc to gattitc 600 
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-continued 

accoggatgg togctggtggit cogtggctgt atttattgtc. tcc to gaccc catccacatc 96.O 

tatgtcatca toaaag cact gatcacgatt coaga aacca cittitccagac tatttcctgg 1020 

cacttctgcattgccttggg ttacacaaac agctgcctga accoagttct titatgcgttc 1080 

citggatgaaa acttcaaacg atgttittaga gagttctgcatcc caacttic citccacaatc 1140 

gaac agcaaa actctgctic g aatcc.gtoaa alacactaggg aac acco citc. cacggctaat 1200 

acagtggatc galactalacca ccagaaaata gatttattitt gaaaagg cat atacacagaa 1260 

citgg gagaag cacaccaaag atattttgtt accatatggc aaatgta acc atagaga.gca 1320 

gagtacctaa togctggtgcc aaccoc 1346 

<210> SEQ ID NO 13 
&2 11s LENGTH 193 
&212> TYPE DNA 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 13 

gggaac acco citccacggct aatacagtgg atc galactaa ccaccagtgt gtatgagtgc 60 

tatgcc caca gggaccagaa gatggitatica gacct tctag aactdaagta gtgag cagtic 120 

cccacccc.ca ccc.ccc.gcaa taaaatagat ttattittgaa aaggcatata cacagaactg 18O 

ggagaa.gcac acc 193 

<210> SEQ ID NO 14 
&211's LENGTH 715 
&212> TYPE DNA 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 14 

gggaac acco citccacggct aatacagtgg atc galactaa ccaccaggag cct cagt cag 60 

cggaga catg atgtgaatga acggactgat tag acaaggt titcctgaa.ca citgagataca 120 

aaacaaatag agagct tact agagaaaatt cqtagcc.cga aaattcaatt atagaaacaa 18O 

atgagtgtta gagtagatat ggtaaggcct cagagaggitt ttatttcacg actaacaa.ca 240 

tgacccaagg caccitaatcc atggtgatta gattacaaag acaattctag toccitgggcc 3OO 

agagaaatgt ttgtc.tcc.ca cagacaagcc toacactitca gtaatgaaat gagtaaatta 360 

aatcggtgag caagatggtg g gaggagtica aaatatttitc atgcc titcct gtggaactcc 420 

aaaggaagiac caacacagtc. alacta acct g gct cittggtg gct citcagag citgaacaacc 480 

alaccaaagag cactcatgag citagacctag gCCtcttitta cacgtgtagc agatgtgcgt. 540 

citcCatctitc atgtgggtoc coccaacaag taaagtagca gctgtcticta aagctgttgc 600 

citgtctggct tcggtggaag aagatgtgat togcttalacc citgaagtgac ttgatatgca 660 

gggaaaatag atttattittgaaaaggcata tacacagaac toggagaa.gc acacc 715 

<210 SEQ ID NO 15 
<211& LENGTH 124 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 15 

ggatagaact aatcatcagt gccitacct at accitt.ccctd tottgctggg citctagagca 60 

tggcc.gcttg gttgttgtacc citggaccact gcaagg acct cittgtcagat atgacct coc 120 
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-continued 

2O 25 30 

Ser His Val Asp Gly Asn Glin Ser Asp Pro Cys Gly Pro Asn Arg Thr 
35 40 45 

Gly Leu Gly Gly Ser His Ser Leu Cys Pro Gln Thr Gly Ser Pro Ser 
50 55 60 

Met Val Thr Ala Ile Thr Ile Met Ala Leu Tyr Ser Ile Val Cys Val 
65 70 75 8O 

Val Gly Leu Phe Gly Asn Phe Leu Val Met Tyr Val Ile Val Arg Tyr 
85 90 95 

Thr Lys Met Lys Thr Ala Thr Asn Ile Tyr Ile Phe Asn Leu Ala Leu 
100 105 110 

Ala Asp Ala Leu Ala Thr Ser Thr Leu Pro Phe Glin Ser Val Asn Tyr 
115 120 125 

Leu Met Gly Thr Trp Pro Phe Gly Asn Ile Leu Cys Lys Ile Val Ile 
130 135 1 4 0 

Ser Ile Asp Tyr Tyr Asn Met Phe Thr Ser Ile Phe Thr Leu Cys Thr 
145 15 O 155 160 

Met Ser Val Asp Arg Tyr Ile Ala Val Cys His Pro Val Lys Ala Leu 
1.65 170 175 

Asp Phe Arg Thr Pro Arg Asn Ala Lys Ile Val Asn Val Cys Asn Trp 
18O 185 190 

Ile Leu Ser Ser Ala Ile Gly Leu Pro Val Met Phe Met Ala Thr Thr 
195 200 2O5 

Lys Tyr Arg Glin Gly Ser Ile Asp Cys Thr Leu Thr Phe Ser His Pro 
210 215 220 

Thir Trp Tyr Trp Glu Asn Leu Leu Lys Ile Cys Val Phe Ile Phe Ala 
225 230 235 240 

Phe Ile Met Pro Val Leu Ile Ile Thr Val Cys Tyr Gly Leu Met Ile 
245 250 255 

Leu Arg Lieu Lys Ser Val Arg Met Leu Ser Gly Ser Lys Glu Lys Asp 
260 265 27 O 

Arg Asn Leu Arg Arg Ile Thr Arg Met Val Leu Val Val Val Ala Val 
275 280 285 

Phe Ile Val Cys Trp Thr Pro Ile His Ile Tyr Val Ile Ile Lys Ala 
29 O 295 3OO 

Leu Ile Thr Ile Pro Glu Thir Thr Phe Glin Thr Val Ser Trp His Phe 
305 310 315 320 

Cys Ile Ala Leu Gly Tyr Thr Asn. Ser Cys Lieu. Asn Pro Wall Leu Tyr 
325 330 335 

Ala Phe Lieu. Asp Glu Asn. Phe Lys Arg Cys Phe Arg Glu Phe Cys Ile 
340 345 350 

Pro Thr Ser Ser Thr Ile Glu Gln Glin Asn Ser Ala Arg Ile Arg Glin 
355 360 365 

Asn Thr Arg Glu His Pro Ser Thr Ala Asn Thr Val Asp Arg Thr Asn 
370 375 38O 

His Glin Pro Thr Leu Ala Val Ser Val Ala Glin Ile Phe Thr Gly Tyr 
385 390 395 400 

Pro Ser Pro Thr His Val Glu Lys Pro Cys Lys Ser Cys Met Asp Arg 
405 410 415 

Gly Met Arg Asn Lieu Lleu Pro Asp Asp Gly Pro Arg Glin Glu Ser Gly 
420 425 430 
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-continued 

Glu Gly Glin Leu Gly Arg 
435 

<210> SEQ ID NO 18 
&2 11s LENGTH 359 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 18 

Met Glu Arg Ile Ser Lys Ala Gly Ser Pro Pro Gly Ser Phe Glin Arg 
1 5 10 15 

Glu Tyr Ser Thr Glu Leu Glu Gly Ala Gly Ser Gly Pro Met Met Glu 
2O 25 30 

Ala Phe Ser Lys Ser Ala Phe Glin Lys Lieu Arg Glin Arg Asp Gly Asn 
35 40 45 

Gln Glu Gly Lys Ser Tyr Leu Arg Tyr Thr Lys Met Lys Thr Ala Thr 
50 55 60 

Asn. Ile Tyr Ile Phe Asn Lieu Ala Lieu Ala Asp Ala Leu Ala Thir Ser 
65 70 75 8O 

Thr Leu Pro Phe Glin Ser Val Asn Tyr Leu Met Gly Thr Trp Pro Phe 
85 90 95 

Gly Asn. Ile Lieu. Cys Lys Ile Val Ile Ser Ile Asp Tyr Tyr Asn Met 
100 105 110 

Phe Thr Ser Ile Phe Thr Leu Cys Thr Met Ser Val Asp Arg Tyr Ile 
115 120 125 

Ala Val Cys His Pro Wall Lys Ala Lieu. Asp Phe Arg Thr Pro Arg Asn 
130 135 1 4 0 

Ala Lys Ile Val Asn Val Cys Asn Trp Ile Leu Ser Ser Ala Ile Gly 
145 15 O 155 160 

Leu Pro Val Met Phe Met Ala Thr Thr Lys Tyr Arg Glin Gly Ser Ile 
1.65 170 175 

Asp Cys Thr Leu Thr Phe Ser His Pro Thr Trp Tyr Trp Glu Asn Leu 
18O 185 190 

Leu Lys Ile Cys Val Phe Ile Phe Ala Phe Ile Met Pro Val Leu Ile 
195 200 2O5 

Ile Thr Val Cys Tyr Gly Lieu Met Ile Leu Arg Lieu Lys Ser Val Arg 
210 215 220 

Met Leu Ser Gly Ser Lys Glu Lys Asp Arg Asn Lieu Arg Arg Ile Thr 
225 230 235 240 

Arg Met Val Leu Val Val Val Ala Val Phe Ile Val Cys Trp Thr Pro 
245 250 255 

Ile His Ile Tyr Val Ile Ile Lys Ala Leu Ile Thr Ile Pro Glu Thr 
260 265 27 O 

Thr Phe Glin Thr Val Ser Trp His Phe Cys Ile Ala Leu Gly Tyr Thr 
275 280 285 

Asn Ser Cys Lieu. Asn Pro Val Lieu. Tyr Ala Phe Lieu. Asp Glu Asn. Phe 
29 O 295 3OO 

Lys Arg Cys Phe Arg Glu Phe Cys Ile Pro Thr Ser Ser Thr Ile Glu 
305 310 315 320 

Glin Glin Asn. Ser Ala Arg Ile Arg Glin Asn Thr Arg Glu His Pro Ser 
325 330 335 

Thr Ala Asn Thr Val Asp Arg Thr Asn His Glin Leu Glu Asn Lieu Glu 
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-continued 

340 345 350 

Ala Glu Thir Ala Pro Leu Pro 
355 

<210 SEQ ID NO 19 
&2 11s LENGTH 392 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 19 

Met Asp Ser Ser Ala Gly Pro Gly Asn. Ile Ser Asp Cys Ser Asp Pro 
1 5 10 15 

Leu Ala Pro Ala Ser Cys Ser Pro Ala Pro Gly Ser Trp Lieu. Asn Lieu 
2O 25 30 

Ser His Val Asp Gly Asn Glin Ser Asp Pro Cys Gly Pro Asn Arg Thr 
35 40 45 

Gly Leu Gly Gly Ser His Ser Leu Cys Pro Gln Thr Gly Ser Pro Ser 
50 55 60 

Met Val Thr Ala Ile Thr Ile Met Ala Leu Tyr Ser Ile Val Cys Val 
65 70 75 8O 

Val Gly Leu Phe Gly Asn Phe Leu Val Met Tyr Val Ile Val Arg Tyr 
85 90 95 

Thr Lys Met Lys Thr Ala Thr Asn Ile Tyr Ile Phe Asn Leu Ala Leu 
100 105 110 

Ala Asp Ala Leu Ala Thr Ser Thr Leu Pro Phe Glin Ser Val Asn Tyr 
115 120 125 

Leu Met Gly Thr Trp Pro Phe Gly Asn Ile Leu Cys Lys Ile Val Ile 
130 135 1 4 0 

Ser Ile Asp Tyr Tyr Asn Met Phe Thr Ser Ile Phe Thr Leu Cys Thr 
145 15 O 155 160 

Met Ser Val Asp Arg Tyr Ile Ala Val Cys His Pro Val Lys Ala Leu 
1.65 170 175 

Asp Phe Arg Thr Pro Arg Asn Ala Lys Ile Val Asn Val Cys Asn Trp 
18O 185 190 

Ile Leu Ser Ser Ala Ile Gly Leu Pro Val Met Phe Met Ala Thr Thr 
195 200 2O5 

Lys Tyr Arg Glin Gly Ser Ile Asp Cys Thr Leu Thr Phe Ser His Pro 
210 215 220 

Thir Trp Tyr Trp Glu Asn Leu Leu Lys Ile Cys Val Phe Ile Phe Ala 
225 230 235 240 

Phe Ile Met Pro Val Leu Ile Ile Thr Val Cys Tyr Gly Leu Met Ile 
245 250 255 

Leu Arg Lieu Lys Ser Val Arg Met Leu Ser Gly Ser Lys Glu Lys Asp 
260 265 27 O 

Arg Asn Leu Arg Arg Ile Thr Arg Met Val Leu Val Val Val Ala Val 
275 280 285 

Phe Ile Val Cys Trp Thr Pro Ile His Ile Tyr Val Ile Ile Lys Ala 
29 O 295 3OO 

Leu Ile Thr Ile Pro Glu Thir Thr Phe Glin Thr Val Ser Trp His Phe 
305 310 315 320 

Cys Ile Ala Leu Gly Tyr Thr Asn. Ser Cys Lieu. Asn Pro Wall Leu Tyr 
325 330 335 
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-continued 

Ala Phe Lieu. Asp Glu Asn. Phe Lys Arg Cys Phe Arg Glu Phe Cys Ile 
340 345 350 

Pro Thr Ser Ser Thr Ile Glu Gln Glin Asn Ser Ala Arg Ile Arg Glin 
355 360 365 

Asn Thr Arg Glu His Pro Ser Thr Ala Asn Thr Val Asp Arg Thr Asn 
370 375 38O 

His Glin Arg Asn. Glu Glu Pro Ser 
385 390 

<210> SEQ ID NO 20 
<211& LENGTH: 401 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 20 

Met Asp Ser Ser Ala Gly Pro Gly Asn. Ile Ser Asp Cys Ser Asp Pro 
1 5 10 15 

Leu Ala Pro Ala Ser Cys Ser Pro Ala Pro Gly Ser Trp Lieu. Asn Lieu 
2O 25 30 

Ser His Val Asp Gly Asn Glin Ser Asp Pro Cys Gly Pro Asn Arg Thr 
35 40 45 

Gly Leu Gly Gly Ser His Ser Leu Cys Pro Gln Thr Gly Ser Pro Ser 
50 55 60 

Met Val Thr Ala Ile Thr Ile Met Ala Leu Tyr Ser Ile Val Cys Val 
65 70 75 8O 

Val Gly Leu Phe Gly Asn Phe Leu Val Met Tyr Val Ile Val Arg Tyr 
85 90 95 

Thr Lys Met Lys Thr Ala Thr Asn Ile Tyr Ile Phe Asn Leu Ala Leu 
100 105 110 

Ala Asp Ala Leu Ala Thr Ser Thr Leu Pro Phe Glin Ser Val Asn Tyr 
115 120 125 

Leu Met Gly Thr Trp Pro Phe Gly Asn Ile Leu Cys Lys Ile Val Ile 
130 135 1 4 0 

Ser Ile Asp Tyr Tyr Asn Met Phe Thr Ser Ile Phe Thr Leu Cys Thr 
145 15 O 155 160 

Met Ser Val Asp Arg Tyr Ile Ala Val Cys His Pro Val Lys Ala Leu 
1.65 170 175 

Asp Phe Arg Thr Pro Arg Asn Ala Lys Ile Val Asn Val Cys Asn Trp 
18O 185 190 

Ile Leu Ser Ser Ala Ile Gly Leu Pro Val Met Phe Met Ala Thr Thr 
195 200 2O5 

Lys Tyr Arg Glin Gly Ser Ile Asp Cys Thr Leu Thr Phe Ser His Pro 
210 215 220 

Thir Trp Tyr Trp Glu Asn Leu Leu Lys Ile Cys Val Phe Ile Phe Ala 
225 230 235 240 

Phe Ile Met Pro Val Leu Ile Ile Thr Val Cys Tyr Gly Leu Met Ile 
245 250 255 

Leu Arg Lieu Lys Ser Val Arg Met Leu Ser Gly Ser Lys Glu Lys Asp 
260 265 27 O 

Arg Asn Leu Arg Arg Ile Thr Arg Met Val Leu Val Val Val Ala Val 
275 280 285 

Phe Ile Val Cys Trp Thr Pro Ile His Ile Tyr Val Ile Ile Lys Ala 
29 O 295 3OO 
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-continued 

Leu Ile Thr Ile Pro Glu Thir Thr Phe Glin Thr Val Ser Trp His Phe 
305 310 315 320 

Cys Ile Ala Leu Gly Tyr Thr Asn. Ser Cys Lieu. Asn Pro Wall Leu Tyr 
325 330 335 

Ala Phe Lieu. Asp Glu Asn. Phe Lys Arg Cys Phe Arg Glu Phe Cys Ile 
340 345 350 

Pro Thr Ser Ser Thr Ile Glu Gln Glin Asn Ser Ala Arg Ile Arg Glin 
355 360 365 

Asn Thr Arg Glu His Pro Ser Thr Ala Asn Thr Val Asp Arg Thr Asn 
370 375 38O 

His Gln Lys Lys Lys Lieu. Asp Ser Glin Arg Gly Cys Val Glin His Pro 
385 390 395 400 

Wall 

<210> SEQ ID NO 21 
&2 11s LENGTH 399 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 21 

Met Glu Arg Ile Ser Lys Ala Gly Ser Pro Pro Gly Ser Phe Glin Arg 
1 5 10 15 

Glu Tyr Ser Thr Glu Leu Glu Gly Ala Gly Ser Gly Pro Met Met Glu 
2O 25 30 

Ala Phe Ser Lys Ser Ala Phe Glin Lys Lieu Arg Glin Arg Asp Gly Asn 
35 40 45 

Gln Glu Gly Lys Ser Tyr Leu Arg Tyr Thr Lys Met Lys Thr Ala Thr 
50 55 60 

Asn. Ile Tyr Ile Phe Asn Lieu Ala Lieu Ala Asp Ala Leu Ala Thir Ser 
65 70 75 8O 

Thr Leu Pro Phe Glin Ser Val Asn Tyr Leu Met Gly Thr Trp Pro Phe 
85 90 95 

Gly Asn. Ile Lieu. Cys Lys Ile Val Ile Ser Ile Asp Tyr Tyr Asn Met 
100 105 110 

Phe Thr Ser Ile Phe Thr Leu Cys Thr Met Ser Val Asp Arg Tyr Ile 
115 120 125 

Ala Val Cys His Pro Wall Lys Ala Lieu. Asp Phe Arg Thr Pro Arg Asn 
130 135 1 4 0 

Ala Lys Ile Val Asn Val Cys Asn Trp Ile Leu Ser Ser Ala Ile Gly 
145 15 O 155 160 

Leu Pro Val Met Phe Met Ala Thr Thr Lys Tyr Arg Glin Gly Ser Ile 
1.65 170 175 

Asp Cys Thr Leu Thr Phe Ser His Pro Thr Trp Tyr Trp Glu Asn Leu 
18O 185 190 

Leu Lys Ile Cys Val Phe Ile Phe Ala Phe Ile Met Pro Val Leu Ile 
195 200 2O5 

Ile Thr Val Cys Tyr Gly Lieu Met Ile Leu Arg Lieu Lys Ser Val Arg 
210 215 220 

Met Leu Ser Gly Ser Lys Glu Lys Asp Arg Asn Lieu Arg Arg Ile Thr 
225 230 235 240 

Arg Met Val Leu Val Val Val Ala Val Phe Ile Val Cys Trp Thr Pro 
245 250 255 
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Ile His Ile Tyr Val Ile Ile Lys Ala Leu Ile Thr Ile Pro Glu Thr 
260 265 27 O 

Thr Phe Glin Thr Val Ser Trp His Phe Cys Ile Ala Leu Gly Tyr Thr 
275 280 285 

Asn Ser Cys Lieu. Asn Pro Val Lieu. Tyr Ala Phe Lieu. Asp Glu Asn. Phe 
29 O 295 3OO 

Lys Arg Cys Phe Arg Glu Phe Cys Ile Pro Thr Ser Ser Thr Ile Glu 
305 310 315 320 

Glin Glin Asn. Ser Ala Arg Ile Arg Glin Asn Thr Arg Glu His Pro Ser 
325 330 335 

Thr Ala Asn Thr Val Asp Arg Thr Asn His Gln Pro Thr Leu Ala Val 
340 345 350 

Ser Val Ala Glin Ile Phe Thr Gly Tyr Pro Ser Pro Thr His Val Glu 
355 360 365 

Lys Pro Cys Lys Ser Cys Met Asp Arg Gly Met Arg Asn Lieu Lleu Pro 
370 375 38O 

Asp Asp Gly Pro Arg Glin Glu Ser Gly Glu Gly Glin Leu Gly Arg 
385 390 395 

<210> SEQ ID NO 22 
&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400s. SEQUENCE: 22 

Glu His Pro Ser Thr Ala Asn Thr Val Asp Arg Thr Asn His Glin Cys 
1 5 10 15 

Wall 

<210> SEQ ID NO 23 
<211& LENGTH 22 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 23 

Glu His Pro Ser Thr Ala Asn Thr Val Asp Arg Thr Asn His Glin Glu 
1 5 10 15 

Pro Glin Ser Ala Glu Thr 
2O 

<210> SEQ ID NO 24 
<211& LENGTH: 41 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 24 

Asp Arg Thr Asn His Glin Cys Lieu Pro Ile Pro Ser Leu Ser Cys Trp 
1 5 10 15 

Ala Leu Glu. His Gly Arg Lieu Val Val Tyr Pro Gly Pro Leu Glin Gly 
2O 25 30 

Pro Leu Val Arg Tyr Asp Leu Pro Ala 
35 40 

<210> SEQ ID NO 25 
&2 11s LENGTH 390 
&212> TYPE PRT 
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<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 25 

Met Asp Ser Ser Ala Gly Pro Gly Asn. Ile Ser Asp Cys Ser Asp Pro 
1 5 10 15 

Leu Ala Pro Ala Ser Cys Ser Pro Ala Pro Gly Ser Trp Lieu. Asn Lieu 
2O 25 30 

Ser His Val Asp Gly Asn Glin Ser Asp Pro Cys Gly Pro Asn Arg Thr 
35 40 45 

Gly Leu Gly Gly Ser His Ser Leu Cys Pro Gln Thr Gly Ser Pro Ser 
50 55 60 

Met Val Thr Ala Ile Thr Ile Met Ala Leu Tyr Ser Ile Val Cys Val 
65 70 75 8O 

Val Gly Leu Phe Gly Asn Phe Leu Val Met Tyr Val Ile Val Arg Tyr 
85 90 95 

Thr Lys Met Lys Thr Ala Thr Asn Ile Tyr Ile Phe Asn Leu Ala Leu 
100 105 110 

Ala Asp Ala Leu Ala Thr Ser Thr Leu Pro Phe Glin Ser Val Asn Tyr 
115 120 125 

Leu Met Gly Thr Trp Pro Phe Gly Asn Ile Leu Cys Lys Ile Val Ile 
130 135 1 4 0 

Ser Ile Asp Tyr Tyr Asn Met Phe Thr Ser Ile Phe Thr Leu Cys Thr 
145 15 O 155 160 

Met Ser Val Asp Arg Tyr Ile Ala Val Cys His Pro Val Lys Ala Leu 
1.65 170 175 

Asp Phe Arg Thr Pro Arg Asn Ala Lys Ile Val Asn Val Cys Asn Trp 
18O 185 190 

Ile Leu Ser Ser Ala Ile Gly Leu Pro Val Met Phe Met Ala Thr Thr 
195 200 2O5 

Lys Tyr Arg Glin Gly Ser Ile Asp Cys Thr Leu Thr Phe Ser His Pro 
210 215 220 

Thir Trp Tyr Trp Glu Asn Leu Leu Lys Ile Cys Val Phe Ile Phe Ala 
225 230 235 240 

Phe Ile Met Pro Val Leu Ile Ile Thr Val Cys Tyr Gly Leu Met Ile 
245 250 255 

Leu Arg Lieu Lys Ser Val Arg Met Leu Ser Gly Ser Lys Glu Lys Asp 
260 265 27 O 

Arg Asn Leu Arg Arg Ile Thr Arg Met Val Leu Val Val Val Ala Val 
275 280 285 

Phe Ile Val Cys Trp Thr Pro Ile His Ile Tyr Val Ile Ile Lys Ala 
29 O 295 3OO 

Leu Ile Thr Ile Pro Glu Thir Thr Phe Glin Thr Val Ser Trp His Phe 
305 310 315 320 

Cys Ile Ala Leu Gly Tyr Thr Asn. Ser Cys Lieu. Asn Pro Wall Leu Tyr 
325 330 335 

Ala Phe Lieu. Asp Glu Asn. Phe Lys Arg Cys Phe Arg Glu Phe Cys Ile 
340 345 350 

Pro Thr Ser Ser Thr Ile Glu Gln Glin Asn Ser Ala Arg Ile Arg Glin 
355 360 365 

Asn Thr Arg Glu His Pro Ser Thr Ala Asn Thr Val Asp Arg Thr Asn 
370 375 38O 
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His Glin Val Cys Ala Phe 
385 

<400 

Met 
1 

Teu 

Ser 

Gly 

Met 
65 

Wall 

Thr 

Ala 

Teu 

Ser 
145 

Met 

Asp 

Ile 

Thr 
225 

Phe 

Teu 

Arg 

Phe 

Teu 
305 

Ala 

Asp 

Ala 

His 

Telu 
50 

Wall 

Gly 

Asp 

Met 
130 

Ile 

Ser 

Phe 

Telu 

Tyr 
210 

Trp 

Ile 

Arg 

Asn 

Ile 
29 O 

Ile 

Ile 

Phe 

Ser 

Pro 

Wall 
35 

Gly 

Thr 

Telu 

Met 

Ala 
115 

Gly 

Asp 

Wall 

Arg 

Ser 
195 

Arg 

Met 

Telu 

Telu 
275 

Wall 

Thr 

Ala 

Telu 

SEQUENCE: 

Ser 

Ala 

Asp 

Gly 

Ala 

Phe 

Lys 
100 

Telu 

Thr 

Asp 

Thr 
18O 

Ser 

Glin 

Trp 

Pro 

Lys 
260 

Arg 

Ile 

Telu 

Asp 
340 

SEQ ID NO 26 
LENGTH 
TYPE 
ORGANISM: Mus musculus 

391 
PRT 

26 

Ala 
5 

Ser 

Gly 

Ser 

Ile 

Gly 
85 

Thr 

Ala 

Trp 

Arg 
1.65 

Pro 

Ala 

Gly 

Glu 

Wall 
245 

Ser 

Arg 

Trp 

Pro 

Gly 
325 

Glu 

390 

Gly 

Asn 

His 

Thr 
70 

Asn 

Ala 

Thr 

Pro 

Asn 
15 O 

Arg 

Ile 

Ser 

Asn 
230 

Teu 

Wall 

Ile 

Thr 

Glu 
310 

Tyr 

Asn 

Pro 

Ser 

Glin 

Ser 
55 

Ile 

Phe 

Thr 

Ser 

Phe 
135 

Met 

Ile 

Asn 

Gly 

Ile 
215 

Teu 

Ile 

Arg 

Thr 

Pro 
295 

Thr 

Thr 

Phe 

Gly 

Pro 

Ser 
40 

Telu 

Met 

Telu 

Asn 

Thr 
120 

Gly 

Phe 

Ala 

Ala 

Telu 
200 

Asp 

Telu 

Ile 

Met 

Arg 
280 

Ile 

Thr 

Asn 

Asn 

Ala 
25 

Asp 

Ala 

Wall 

Ile 
105 

Telu 

Asn 

Thr 

Wall 

Lys 
185 

Pro 

Thr 

Telu 
265 

Met 

His 

Phe 

Ser 

Arg 
345 

Ile 
10 

Pro 

Pro 

Pro 

Telu 

Met 
90 

Tyr 

Pro 

Ile 

Ser 

Cys 
170 

Ile 

Wall 

Thr 

Ile 

Wall 
250 

Ser 

Wall 

Ile 

Glin 

Cys 
330 

Cys 

Ser 

Gly 

Cys 

Glin 

Tyr 
75 

Tyr 

Ile 

Phe 

Teu 

Ile 
155 

His 

Wall 

Met 

Teu 

Cys 
235 

Gly 

Teu 

Tyr 

Thr 
315 

Teu 

Phe 

31 

-continued 

Asp 

Ser 

Gly 

Thr 
60 

Ser 

Wall 

Phe 

Glin 

Cys 
1 4 0 

Phe 

Pro 

Asn 

Phe 

Thr 
220 

Wall 

Ser 

Wall 

Wall 

Wall 

Asn 

Arg 

Trp 

Pro 
45 

Gly 

Ile 

Ile 

Asn 

Ser 
125 

Thr 

Wall 

Wall 

Met 

Phe 

Phe 

Gly 

Wall 
285 

Ile 

Ser 

Pro 

Glu 

Ser 

Teu 
30 

Asn 

Ser 

Wall 

Wall 

Teu 
110 

Wall 

Ile 

Teu 

Cys 
190 

Ala 

Ser 

Ile 

Teu 

Glu 
27 O 

Wall 

Ile 

Trp 

Wall 

Phe 
350 

Asp 
15 

Asn 

Pro 

Arg 
95 

Ala 

Asn 

Wall 

Cys 

Ala 
175 

Asn 

Thr 

His 

Phe 

Met 
255 

Lys 

Ala 

Lys 

His 

Telu 
335 

Cys 

Pro 

Telu 

Thr 

Ser 

Wall 

Telu 

Ile 

Thr 
160 

Telu 

Trp 

Thr 

Pro 

Ala 
240 

Ile 

Wall 

Ala 

Phe 
320 

Tyr 

Ile 

Jun. 5, 2003 
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Pro Thr Ser Ser Thr Ile Glu Gln Glin Asn Ser Ala Arg Ile Arg Glin 
355 360 365 

Asn Thr Arg Glu His Pro Ser Thr Ala Asn Thr Val Asp Arg Thr Asn 
370 375 38O 

His Gln Lys Ile Asp Leu Phe 
385 390 

<210 SEQ ID NO 27 
&2 11s LENGTH 409 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 27 

Met Asp Ser Ser Ala Gly Pro Gly Asn. Ile Ser Asp Cys Ser Asp Pro 
1 5 10 15 

Leu Ala Pro Ala Ser Cys Ser Pro Ala Pro Gly Ser Trp Lieu. Asn Lieu 
2O 25 30 

Ser His Val Asp Gly Asn Glin Ser Asp Pro Cys Gly Pro Asn Arg Thr 
35 40 45 

Gly Leu Gly Gly Ser His Ser Leu Cys Pro Gln Thr Gly Ser Pro Ser 
50 55 60 

Met Val Thr Ala Ile Thr Ile Met Ala Leu Tyr Ser Ile Val Cys Val 
65 70 75 8O 

Val Gly Leu Phe Gly Asn Phe Leu Val Met Tyr Val Ile Val Arg Tyr 
85 90 95 

Thr Lys Met Lys Thr Ala Thr Asn Ile Tyr Ile Phe Asn Leu Ala Leu 
100 105 110 

Ala Asp Ala Leu Ala Thr Ser Thr Leu Pro Phe Glin Ser Val Asn Tyr 
115 120 125 

Leu Met Gly Thr Trp Pro Phe Gly Asn Ile Leu Cys Lys Ile Val Ile 
130 135 1 4 0 

Ser Ile Asp Tyr Tyr Asn Met Phe Thr Ser Ile Phe Thr Leu Cys Thr 
145 15 O 155 160 

Met Ser Val Asp Arg Tyr Ile Ala Val Cys His Pro Val Lys Ala Leu 
1.65 170 175 

Asp Phe Arg Thr Pro Arg Asn Ala Lys Ile Val Asn Val Cys Asn Trp 
18O 185 190 

Ile Leu Ser Ser Ala Ile Gly Leu Pro Val Met Phe Met Ala Thr Thr 
195 200 2O5 

Lys Tyr Arg Glin Gly Ser Ile Asp Cys Thr Leu Thr Phe Ser His Pro 
210 215 220 

Thir Trp Tyr Trp Glu Asn Leu Leu Lys Ile Cys Val Phe Ile Phe Ala 
225 230 235 240 

Phe Ile Met Pro Val Leu Ile Ile Thr Val Cys Tyr Gly Leu Met Ile 
245 250 255 

Leu Arg Lieu Lys Ser Val Arg Met Leu Ser Gly Ser Lys Glu Lys Asp 
260 265 27 O 

Arg Asn Leu Arg Arg Ile Thr Arg Met Val Leu Val Val Val Ala Val 
275 280 285 

Phe Ile Val Cys Trp Thr Pro Ile His Ile Tyr Val Ile Ile Lys Ala 
29 O 295 3OO 

Leu Ile Thr Ile Pro Glu Thir Thr Phe Glin Thr Val Ser Trp His Phe 



US 2003/0103972 A1 Jun. 5, 2003 
33 

-continued 

305 310 315 320 

Cys Ile Ala Leu Gly Tyr Thr Asn. Ser Cys Lieu. Asn Pro Wall Leu Tyr 
325 330 335 

Ala Phe Lieu. Asp Glu Asn. Phe Lys Arg Cys Phe Arg Glu Phe Cys Ile 
340 345 350 

Pro Thr Ser Ser Thr Ile Glu Gln Glin Asn Ser Ala Arg Ile Arg Glin 
355 360 365 

Asn Thr Arg Glu His Pro Ser Thr Ala Asn Thr Val Asp Arg Thr Asn 
370 375 38O 

His Glin Lys Leu Leu Met Trp Arg Ala Met Pro Thr Phe Lys Arg His 
385 390 395 400 

Leu Ala Ile Met Leu Ser Lieu. Asp Asn 
405 

<210> SEQ ID NO 28 
<211& LENGTH 4 44 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 28 

Met Asp Ser Ser Ala Gly Pro Gly Asn. Ile Ser Asp Cys Ser Asp Pro 
1 5 10 15 

Leu Ala Pro Ala Ser Cys Ser Pro Ala Pro Gly Ser Trp Lieu. Asn Lieu 
2O 25 30 

Ser His Val Asp Gly Asn Gln Ser Asp Pro Cys Gly Pro Asn Arg Thr 
35 40 45 

Gly Leu Gly Gly Ser His Ser Leu Cys Pro Gln Thr Gly Ser Pro Ser 
50 55 60 

Met Val Thr Ala Ile Thr Ile Met Ala Leu Tyr Ser Ile Val Cys Val 
65 70 75 8O 

Val Gly Leu Phe Gly Asn Phe Leu Val Met Tyr Val Ile Val Arg Tyr 
85 90 95 

Thr Lys Met Lys Thr Ala Thr Asn Ile Tyr Ile Phe Asn Leu Ala Leu 
100 105 110 

Ala Asp Ala Leu Ala Thr Ser Thr Leu Pro Phe Glin Ser Val Asn Tyr 
115 120 125 

Leu Met Gly Thr Trp Pro Phe Gly Asn Ile Leu Cys Lys Ile Val Ile 
130 135 1 4 0 

Ser Ile Asp Tyr Tyr Asn Met Phe Thr Ser Ile Phe Thr Leu Cys Thr 
145 15 O 155 160 

Met Ser Val Asp Arg Tyr Ile Ala Val Cys His Pro Val Lys Ala Leu 
1.65 170 175 

Asp Phe Arg Thr Pro Arg Asn Ala Lys Ile Val Asn Val Cys Asn Trp 
18O 185 190 

Ile Leu Ser Ser Ala Ile Gly Leu Pro Val Met Phe Met Ala Thr Thr 
195 200 2O5 

Lys Tyr Arg Glin Gly Ser Ile Asp Cys Thr Leu Thr Phe Ser His Pro 
210 215 220 

Thir Trp Tyr Trp Glu Asn Leu Leu Lys Ile Cys Val Phe Ile Phe Ala 
225 230 235 240 

Phe Ile Met Pro Val Leu Ile Ile Thr Val Cys Tyr Gly Leu Met Ile 
245 250 255 
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Leu Arg Lieu Lys Ser Val Arg Met Leu Ser Gly Ser Lys Glu Lys Asp 
260 265 27 O 

Arg Asn Leu Arg Arg Ile Thr Arg Met Val Leu Val Val Val Ala Val 
275 280 285 

Phe Ile Val Cys Trp Thr Pro Ile His Ile Tyr Val Ile Ile Lys Ala 
29 O 295 3OO 

Leu Ile Thr Ile Pro Glu Thir Thr Phe Glin Thr Val Ser Trp His Phe 
305 310 315 320 

Cys Ile Ala Leu Gly Tyr Thr Asn. Ser Cys Lieu. Asn Pro Wall Leu Tyr 
325 330 335 

Ala Phe Lieu. Asp Glu Asn. Phe Lys Arg Cys Phe Arg Glu Phe Cys Ile 
340 345 350 

Pro Thr Ser Ser Thr Ile Glu Gln Glin Asn Ser Ala Arg Ile Arg Glin 
355 360 365 

Asn Thr Arg Glu His Pro Ser Thr Ala Asn Thr Val Asp Arg Thr Asn 
370 375 38O 

His Glin Ala Pro Cys Ala Cys Val Pro Gly Ala Asn Arg Gly Glin Thr 
385 390 395 400 

Lys Ala Ser Asp Leu Lieu. Asp Leu Glu Lieu Glu Thr Val Gly Ser His 
405 410 415 

Glin Ala Asp Ala Glu Thr Asn Pro Gly Pro Tyr Glu Gly Ser Lys Cys 
420 425 430 

Ala Glu Pro Leu Ala Ile Ser Leu Val Pro Leu Tyr 
435 440 

<210 SEQ ID NO 29 
&2 11s LENGTH 398 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 29 

Met Asp Ser Ser Ala Gly Pro Gly Asn. Ile Ser Asp Cys Ser Asp Pro 
1 5 10 15 

Leu Ala Pro Ala Ser Cys Ser Pro Ala Pro Gly Ser Trp Lieu. Asn Lieu 
2O 25 30 

Ser His Val Asp Gly Asn Glin Ser Asp Pro Cys Gly Pro Asn Arg Thr 
35 40 45 

Gly Leu Gly Gly Ser His Ser Leu Cys Pro Gln Thr Gly Ser Pro Ser 
50 55 60 

Met Val Thr Ala Ile Thr Ile Met Ala Leu Tyr Ser Ile Val Cys Val 
65 70 75 8O 

Val Gly Leu Phe Gly Asn Phe Leu Val Met Tyr Val Ile Val Arg Tyr 
85 90 95 

Thr Lys Met Lys Thr Ala Thr Asn Ile Tyr Ile Phe Asn Leu Ala Leu 
100 105 110 

Ala Asp Ala Leu Ala Thr Ser Thr Leu Pro Phe Glin Ser Val Asn Tyr 
115 120 125 

Leu Met Gly Thr Trp Pro Phe Gly Asn Ile Leu Cys Lys Ile Val Ile 
130 135 1 4 0 

Ser Ile Asp Tyr Tyr Asn Met Phe Thr Ser Ile Phe Thr Leu Cys Thr 
145 15 O 155 160 

Met Ser Val Asp Arg Tyr Ile Ala Val Cys His Pro Val Lys Ala Leu 
1.65 170 175 
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Asp Phe Arg Thr Pro Arg Asn Ala Lys Ile Val Asn Val Cys Asn Trp 
18O 185 190 

Ile Leu Ser Ser Ala Ile Gly Leu Pro Val Met Phe Met Ala Thr Thr 
195 200 2O5 

Lys Tyr Arg Glin Gly Ser Ile Asp Cys Thr Leu Thr Phe Ser His Pro 
210 215 220 

Thir Trp Tyr Trp Glu Asn Leu Leu Lys Ile Cys Val Phe Ile Phe Ala 
225 230 235 240 

Phe Ile Met Pro Val Leu Ile Ile Thr Val Cys Tyr Gly Leu Met Ile 
245 250 255 

Leu Arg Lieu Lys Ser Val Arg Met Leu Ser Gly Ser Lys Glu Lys Asp 
260 265 27 O 

Arg Asn Leu Arg Arg Ile Thr Arg Met Val Leu Val Val Val Ala Val 
275 280 285 

Phe Ile Val Cys Trp Thr Pro Ile His Ile Tyr Val Ile Ile Lys Ala 
29 O 295 3OO 

Leu Ile Thr Ile Pro Glu Thir Thr Phe Glin Thr Val Ser Trp His Phe 
305 310 315 320 

Cys Ile Ala Leu Gly Tyr Thr Asn. Ser Cys Lieu. Asn Pro Wall Leu Tyr 
325 330 335 

Ala Phe Lieu. Asp Glu Asn. Phe Lys Arg Cys Phe Arg Glu Phe Cys Ile 
340 345 350 

Pro Thr Ser Ser Thr Ile Glu Gln Gln Asn Ser Ala Arg Ile Arg Glin 
355 360 365 

Asn Thr Arg Glu His Pro Ser Thr Ala Asn Thr Val Asp Arg Thr Asn 
370 375 38O 

His Glin Leu Glu Asn Lieu Glu Ala Glu Thir Ala Pro Leu Pro 
385 390 395 

<210 SEQ ID NO 30 
&2 11s LENGTH 13 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 30 

Leu Glu Asn Lieu. Glu Ala Glu Thir Thr Ala Pro Leu Pro 
1 5 10 

<210> SEQ ID NO 31 
<211& LENGTH 4 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 31 

Val Arg Ser Lieu 
1 

<210> SEQ ID NO 32 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 32 

Lys Ile Asp Leu Phe 
1 5 
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<210 SEQ ID NO 33 
<211& LENGTH 46 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 33 

Pro Thr Leu Ala Val Ser Val Ala Glin Ile Phe Thr Gly Tyr Pro Ser 
1 5 10 15 

Pro Thr His Val Glu Lys Pro Cys Lys Ser Cys Cys Met Asp Arg Gly 
2O 25 30 

Met Arg Asn Lieu Lleu Pro Asp Asp Gly Pro Arg Lieu Gly Arg 
35 40 45 

<210> SEQ ID NO 34 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 34 

Arg Asn. Glu Glu Pro Ser Ser 
1 5 

<210 SEQ ID NO 35 
&2 11s LENGTH 15 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400s. SEQUENCE: 35 

Lys Lys Lys Lieu. Asp Ser Glin Arg Gly Cys Val Glin His Pro Val 
1 5 10 15 

<210 SEQ ID NO 36 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: basic unit of a linking peptide 

<400 SEQUENCE: 36 

Gly Gly Gly Gly Ser 
1 5 

<210 SEQ ID NO 37 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: antisense primer used in RT-PCR amplification 
of mouse brain RNA 

<400 SEQUENCE: 37 

ccacactgct caccagotca tocc 

<210 SEQ ID NO 38 
&2 11s LENGTH 48 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: antisense primer derived from exon 7 of the 
mouse MOR-1 gene 

<400 SEQUENCE: 38 

Jun. 5, 2003 
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tgtc.catgca acticittgcag ggtttittcaa catgagtcgg agaaggat 48 

<210 SEQ ID NO 39 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: sense primer designed from exon 3 used in 
RT-PCR of mouse brain RNA 

<400 SEQUENCE: 39 

gggaac acco citccacgg 18 

<210> SEQ ID NO 40 
<211& LENGTH 24 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: antisense primer from exon 5a used in 
RT-PCR of mouse brain RNA 

<400 SEQUENCE: 40 

ggtgtgctitc. tcc cagttct gtgt 24 

<210> SEQ ID NO 41 
&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: sense primer designed from exon 1a used in 
RT-PCR of mouse brain RNA 

<400 SEQUENCE: 41 

ccitcCaggct catttcagag aga 23 

<210> SEQ ID NO 42 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: antisense primer from exon 1 used in 
RT-PCR of mouse brain RNA 

<400 SEQUENCE: 42 

caggaagttt coaaag aggc cc 22 

<210> SEQ ID NO 43 
&2 11s LENGTH 23 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: antisense primer from exon 2 used in 
RT-PCR of mouse brain RNA 

<400 SEQUENCE: 43 

gggCaggtgg tagtggctaa gC 23 

<210> SEQ ID NO 44 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Mus musculus 

<400 SEQUENCE: 44 

Lys Ile Asp Leu Glu 
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SEQ ID NO 45 
LENGTH 23 
TYPE PRT 
ORGANISM: Mus musculus 

<400 SEQUENCE: 45 

Lys Lieu Lieu Met Trp Arg Ala Met Pro Thr Phe Lys Arg His Leu Ala 
1 5 10 

Ile Met Leu Ser Lieu. Asp Asn 
2O 

SEQ ID NO 46 
LENGTH 30 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

exon 3a used in PCR 

<400 SEQUENCE: 46 

gatcagaatt toggtg.cccita citcccitctot 

1. An isolated MOR-1C splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

2. An isolated MOR-1D splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

3. An isolated MOR-1E splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

4. An isolated MOR-1F splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

5. An isolated MOR-1G splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

6. An isolated MOR-1A splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

7. An isolated MOR-1H splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

8. An isolated MOR-1B II splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

9. An isolated MOR-1B I splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

10. An isolated MOR-1I splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

11. An isolated MOR-1J splice variant polypeptide that 
consists essentially of the amino acid residues depicted in 
FIG 3. 

12. An isolated human MOR-1 splice variant polypeptide 
that consists essentially of the amino acid residues depicted 
in FIG. 3. 

15 

OTHER INFORMATION: antisense primer corresponding to the 3' UTR of 

30 

13. The polypeptide as in one of the preceding claims in 
which the polypeptide comprises a heterodimeric or 
homodimeric composition. 

14. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
MOR-1c as depicted in FIG. 2. 

15. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
MOR-1d as depicted in FIG. 2. 

16. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
MOR-1e as depicted in FIG. 2. 

17. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
MOR-1f as depicted in FIG. 2. 

18. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
MOR-1b II as depicted in FIG. 2. 

19. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
MOR-1a as depicted in FIG. 2. 

20. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
MOR-1b I as depicted in FIG. 2. 

21. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
MOR-1i as depicted in FIG. 2. 

22. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
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wherein the nucleotide fragment consists essentially of 
MOR-1jas depicted in FIG. 2. 

23. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
MOR-1g as depicted in FIG. 2. 

24. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
MOR-1 has depicted in FIG. 2. 

25. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
human MOR-1 as depicted in FIG. 2. 

26. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
2730510 as depicted in FIG. 2. 

27. An isolated polynucleotide, or a complementary 
Strand thereto that hybridizes under Stringent conditions, 
wherein the nucleotide fragment consists essentially of 
161416 as depicted in FIG. 2. 

28. A method of Screening compositions for opioid activ 
ity comprising the steps of a) obtaining a control cell that 
does not express an MOR-1 splice variant polypeptide; b) 
obtaining a test cell that is the same as the control cell except 
that it expresses an MOR-1 Splice variant polypeptide as in 
any one of claims 122-133; c)contacting the control cell and 
test cell with an amount of an opioid Sufficient to exert a 
physiologic effect; d) separately measuring the physiologic 
effect of the composition on the control cell and test cell; and 
e) comparing the physiologic effect of the composition to the 
physiologic effect of the opioid, where determination of a 
physiologic effect of the composition is expressed relative to 
that of the opioid. 

29. The method according to claim 149, where the com 
position is Selected from the group consisting of Synthetic 
combinatorial libraries of Small molecule ligands, eukary 
otic whole cell lysates or extracts, or media conditioned by 
cultured eukaryotic cells. 

30. The method according to claim 149, where the opioid 
is Selected from the group consisting of morphine, metha 
done, etorphine, levorphanol, fentanyl, Sufentanil, D-Ala2, 
MePhe4,Gly(ol)5enkephalin (DAMGO), pentazocine, eth 
ylketocyclazocine, bremazocine, spiradoline, D-Ser2.Leu5 
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enkephalin-Thr6 (DSLET), Met-enkephalin, Leu 
enkephalin, (3-endorphin, dynorphin A, dynorphin B, or 
a-neoendorphin. 

31. The method according to claim 149, where the physi 
ological effect is measured by changes in the levels of 
neuroendocrine hormones. 

32. The method according to claim 152, where the hor 
mone is Selected from the group consisting of prolactin, 
growth hormone, gonadotropin-releasing hormone, adreno 
corticotropin, corticotropin-releasing factor, luteinizing hor 
mone, follicle Stimulating hormone, testosterone or cortisol. 

33. A method of Screening compositions for opioid bind 
ing activity comprising the steps of a) obtaining a control 
polypeptide that is not an MOR-1 Splice variant polypeptide; 
b) obtaining a test polypeptide that is an MOR-1 splice 
variant polypeptide as in any one of claims 122-133; c) 
contacting a composition with the control polypeptide and 
the test polypeptide; d) contacting the test polypeptide with 
an amount of an opioid Sufficient to measurably bind the test 
polypeptide; e) measuring the binding of the composition 
and the opioid; and f) comparing test polypeptide binding of 
the composition to that of the opioid, where determination of 
binding of the composition is expressed relative to that of the 
opioid. 

34. The method according to claim 154 where the com 
position is Selected from the group consisting of Synthetic 
combinatorial libraries of Small molecule ligands, eukary 
otic whole cell lysates or extracts, or media conditioned by 
cultured eukaryotic cells. 

35. A method for regulating morphine analgesia in a 
Subject comprising altering the amount of MOR-1 polypep 
tide fragment activity by a) administering antigen binding 
fragments to a Subject in an amount and a duration Sufficient 
to regulate morphine analgesia; or b) administering agonists 
to a Subject in an amount and a duration Sufficient to regulate 
morphine analgesia; or c) administering antagonists to a 
Subject in an amount and a duration Sufficient to regulate 
morphine analgesia, or d) administering Small molecule 
ligands to a Subject in an amount and a duration Sufficient to 
regulate morphine analgesia; and wherein the antigen bind 
ing fragment, agonist, antagonist or Small molecule ligand is 
directed to an MOR-1 splice variant as in any one of claims 
122-133. 


