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       Kirkland, Thomas
       Machleidt, Thomas
       Ohana, Rachel Friedman
       Robers, Matt
       Wood, Keith
 
<120>  Recognition of Cellular Target Binding by a Bioactive Agent Using
        Intracellular Bioluminescence Resonance Energy Transfer

<130>  PRMG-33031/US-3/PRO

<160>  8     

<170>  PatentIn version 3.5

<210>  1
<211>  169
<212>  PRT
<213>  Oplophorus gracilirostris

<400>  1

Phe Thr Leu Ala Asp Phe Val Gly Asp Trp Gln Gln Thr Ala Gly Tyr 
1               5                   10                  15      

Asn Gln Asp Gln Val Leu Glu Gln Gly Gly Leu Ser Ser Leu Phe Gln 
            20                  25                  30          

Ala Leu Gly Val Ser Val Thr Pro Ile Gln Lys Val Val Leu Ser Gly 
        35                  40                  45              

Glu Asn Gly Leu Lys Ala Asp Ile His Val Ile Ile Pro Tyr Glu Gly 
    50                  55                  60                  

Leu Ser Gly Phe Gln Met Gly Leu Ile Glu Met Ile Phe Lys Val Val 
65                  70                  75                  80  

Tyr Pro Val Asp Asp His His Phe Lys Ile Ile Leu His Tyr Gly Thr 
                85                  90                  95      

Leu Val Ile Asp Gly Val Thr Pro Asn Met Ile Asp Tyr Phe Gly Arg 
            100                 105                 110         

Pro Tyr Pro Gly Ile Ala Val Phe Asp Gly Lys Gln Ile Thr Val Thr 
        115                 120                 125             

Gly Thr Leu Trp Asn Gly Asn Lys Ile Tyr Asp Glu Arg Leu Ile Asn 
    130                 135                 140                 

Pro Asp Gly Ser Leu Leu Phe Arg Val Thr Ile Asn Gly Val Thr Gly 
145                 150                 155                 160 
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Trp Arg Leu Cys Glu Asn Ile Leu Ala 
                165                 

<210>  2
<211>  513
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  2
atggtgttta ccttggcaga tttcgttgga gactggcaac agacagctgg atacaaccaa       60

gatcaagtgt tagaacaagg aggattgtct agtctgttcc aagccctggg agtgtcagtc      120

accccaatcc agaaagttgt gctgtctggg gagaatgggt taaaagctga tattcatgtc      180

atcatccctt acgagggact cagtggtttt caaatgggtc tgattgaaat gatcttcaaa      240

gttgtttacc cagtggatga tcatcatttc aagattattc tccattatgg tacactcgtt      300

attgacggtg tgacaccaaa catgattgac tactttggac gcccttaccc tggaattgct      360

gtgtttgacg gcaagcagat cacagttact ggaactctgt ggaacggcaa caagatctat      420

gatgagcgcc tgatcaaccc agatggttca ctcctcttcc gcgttactat caatggagtc      480

accggatggc gcctttgcga gaacattctt gcc                                   513

<210>  3
<211>  8414
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  3
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta       60

ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc      120

aatatgaccg ccatgttggc attgattatt gactagttat taatagtaat caattacggg      180

gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggccc      240

gcctggctga ccgcccaacg acccccgccc attgacgtca ataatgacgt atgttcccat      300

agtaacgcca atagggactt tccattgacg tcaatgggtg gagtatttac ggtaaactgc      360

ccacttggca gtacatcaag tgtatcatat gccaagtccg ccccctattg acgtcaatga      420

cggtaaatgg cccgcctggc attatgccca gtacatgacc ttacgggact ttcctacttg      480

gcagtacatc tacgtattag tcatcgctat taccatggtg atgcggtttt ggcagtacac      540

caatgggcgt ggatagcggt ttgactcacg gggatttcca agtctccacc ccattgacgt      600
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caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaataaccc      660

cgccccgttg acgcaaatgg gcggtaggcg tgtacggtgg gaggtctata taagcagagc      720

tggtttagtg aaccgtcaga tcactagaag ctttattgcg gtagtttatc acagttaaat      780

tgctaacgca gtcagtgctt ctgacacaac agtctcgaac ttaagctgca gaagttggtc      840

gtgaggcact gggcaggtaa gtatcaaggt tacaagacag gtttaaggag accaatagaa      900

actgggcttg tcgagacaga gaagactctt gcgtttctga taggcaccta ttggtcttac      960

tgacatccac tttgcctttc tctccacagg tgtccactcc cagttcaatt acagctctta     1020

aggctagagt attaatacga ctcactatag ggctagcgct caccatggtc ttcacactcg     1080

aagatttcgt tggggactgg cgacagacag ccggctacaa cctggaccaa gtccttgaac     1140

agggaggtgt gtccagtttg tttcagaatc tcggggtgtc cgtaactccg atccaaagga     1200

ttgtcctgag cggtgaaaat gggctgaaga tcgacatcca tgtcatcatc ccgtatgaag     1260

gtctgagcgg cgaccaaatg ggccagatcg aaaaaatttt taaggtggtg taccctgtgg     1320

atgatcatca ctttaaggtg atcctgcact atggcacact ggtaatcgac ggggttacgc     1380

cgaacatgat cgactatttc ggacggccgt atgaaggcat cgccgtgttc gacggcaaaa     1440

agatcactgt aacagggacc ctgtggaacg gcaacaaaat tatcgacgag cgcctgatca     1500

accccgacgg ctccctgctg ttccgagtaa ccatcaacgg agtgaccggc tggcggctgt     1560

gcgaacgcat tctggcgggc tcgagcggcg cgatcgccat gacctcaacc ggccaggatt     1620

ccaccacaac caggcagcga agaagtaggc agaaccccca gtcgccccct caggactcca     1680

gtgtcacttc gaagcgaaat attaaaaagg gagccgttcc ccgctctatc cccaatctag     1740

cggaggtaaa gaagaaaggc aaaatgaaga agctcggcca agcaatggaa gaagacctaa     1800

tcgtgggact gcaagggatg gatctgaacc ttgaggctga agcactggct ggcactggct     1860

tggtgttgga tgagcagtta aatgaattcc attgcctctg ggatgacagc ttcccggaag     1920

gccctgagcg gctccatgcc atcaaggagc aactgatcca ggagggcctc ctagatcgct     1980

gcgtgtcctt tcaggcccgg tttgctgaaa aggaagagct gatgttggtt cacagcctag     2040

aatatattga tctgatggaa acaacccagt acatgaatga gggagaactc cgtgtcctag     2100

cagacaccta cgactcagtt tatctgcatc cgaactcata ctcctgtgcc tgcctggcct     2160

caggctctgt cctcaggctg gtggatgcgg tcctgggggc tgagatccgg aatggcatgg     2220

ccatcattag gcctcctgga catcacgccc agcacagtct tatggatggc tattgcatgt     2280

tcaaccacgt ggctgtggca gcccgctatg ctcaacagaa acaccgcatc cggagggtcc     2340

ttatcgtaga ttgggatgtg caccacggtc aaggaacaca gttcaccttc gaccaggacc     2400

ccagtgtcct ctatttctcc atccaccgct acgagcaggg taggttctgg ccccacctga     2460

aggcctctaa ctggtccacc acaggtttcg gccaaggcca aggatatacc atcaatgtgc     2520
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cttggaacca ggtggggatg cgggatgctg actacattgc tgctttcctg cacgtcctgc     2580

tgccagtcgc cctcgagttc cagcctcagc tggtcctggt ggctgctgga tttgatgccc     2640

tgcaagggga ccccaagggt gagatggccg ccactccggc agggttcgcc cagctaaccc     2700

acctgctcat gggtctggca ggaggcaagc tgatcctgtc tctggagggt ggctacaacc     2760

tccgcgccct ggctgaaggc gtcagtgctt cgctccacac ccttctggga gacccttgcc     2820

ccatgctgga gtcacctggt gccccctgcc ggagtgccca ggcttcagtt tcctgtgctc     2880

tggaagccct tgagcccttc tgggaggttc ttgtgagatc aactgagacc gtggagaggg     2940

acaacatgga ggaggacaat gtagaggaga gcgaggagga aggaccctgg gagccccctg     3000

tgctcccaat cctgacatgg ccagtgctac agtctcgcac agggctggtc tatgaccaaa     3060

atatgatgaa tcactgcaac ttgtgggaca gccaccaccc tgaggtaccc cagcgcatct     3120

tgcggatcat gtgccgtctg gaggagctgg gccttgccgg gcgctgcctc accctgacac     3180

cgcgccctgc cacagaggct gagctgctca cctgtcacag tgctgagtac gtgggtcatc     3240

tccgggccac agagaaaatg aaaacccggg agctgcaccg tgagagttcc aactttgact     3300

ccatctatat ctgccccagt accttcgcct gtgcacagct tgccactggc gctgcctgcc     3360

gcctggtgga ggctgtgctc tcaggagagg ttctgaatgg tgctgctgtg gtgcgtcccc     3420

caggacacca cgcagagcag gatgcagctt gcggtttttg ctttttcaac tctgtggctg     3480

tggctgctcg ccatgcccag actatcagtg ggcatgccct acggatcctg attgtggatt     3540

gggatgtcca ccacggtaat ggaactcagc acatgtttga ggatgacccc agtgtgctat     3600

atgtgtccct gcaccgctat gatcatggca ccttcttccc catgggggat gagggtgcca     3660

gcagccagat cggccgggct gcgggcacag gcttcaccgt caacgtggca tggaacgggc     3720

cccgcatggg tgatgctgac tacctagctg cctggcatcg cctggtgctt cccattgcct     3780

acgagtttaa cccagaactg gtgctggtct cagctggctt tgatgctgca cggggggatc     3840

cgctgggggg ctgccaggtg tcacctgagg gttatgccca cctcacccac ctgctgatgg     3900

gccttgccag tggccgcatt atccttatcc tagagggtgg ctataacctg acatccatct     3960

cagagtccat ggctgcctgc actcgctccc tccttggaga cccaccaccc ctgctgaccc     4020

tgccacggcc cccactatca ggggccctgg cctcaatcac tgagaccatc caagtccatc     4080

gcagatactg gcgcagctta cgggtcatga aggtagaaga cagagaagga ccctccagtt     4140

ctaagttggt caccaagaag gcaccccaac cagccaaacc taggttagct gagcggatga     4200

ccacacgaga aaagaaggtt ctggaagcag gcatggggaa agtcacctcg gcatcatttg     4260

gggaagagtc cactccaggc cagactaact cagagacagc tgtggtggcc ctcactcagg     4320

accagccctc agaggcagcc acagggggag ccactctggc ccagaccatt tctgaggcag     4380
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ccattggggg agccatgctg ggccagacca cctcagagga ggctgtcggg ggagccactc     4440

cggaccagac cacctcagag gagactgtgg gaggagccat tctggaccag accacctcag     4500

aggatgctgt tgggggagcc acgctgggcc agactacctc agaggaggct gtaggaggag     4560

ctacactggc ccagaccacc tcggaggcag ccatggaggg agccacactg gaccagacta     4620

cgtcagagga ggctccaggg ggcaccgagc tgatccaaac tcctctagcc tcgagcacag     4680

accaccagac ccccccaacc tcacctgtgc agggaactac accccagata tctcccagta     4740

cactgattgg gagtctcagg accttggagc taggcagcga atctcagggg gcctcagaat     4800

ctcaggcccc aggagaggag aacctactag gagaggcagc tggaggtcag gacatggctg     4860

attcgatgct gatgcaggga tctaggggcc tcactgatca ggccatattt tatgctgtga     4920

caccactgcc ctggtgtccc catttggtgg cagtatgccc catacctgca gcaggcctag     4980

acgtgaccca accttgtggg gactgtggaa caatccaaga gaattgggtg tgtctctctt     5040

gctatcaggt ctactgtggt cgttacatca atggccacat gctccaacac catggaaatt     5100

ctggacaccc gctggtcctc agctacatcg acctgtcagc ctggtgttac tactgtcagg     5160

cctatgtcca ccaccaggct ctcctagatg tgaagaacat cgcccaccag aacaagtttg     5220

gggaggatat gccccaccca cacgtttaaa cgaattcggg ctcggtaccc ggggatcctc     5280

tagagtcgac ctgcaggcat gcaagctgat ccggctgcta acaaagcccg aaaggaagct     5340

gagttggctg ctgccaccgc tgagcaataa ctagcataac cccttggggc ggccgcttcg     5400

agcagacatg ataagataca ttgatgagtt tggacaaacc acaactagaa tgcagtgaaa     5460

aaaatgcttt atttgtgaaa tttgtgatgc tattgcttta tttgtaacca ttataagctg     5520

caataaacaa gttaacaaca acaattgcat tcattttatg tttcaggttc agggggagat     5580

gtgggaggtt tttttaagca agtaaaacct ctacaaatgt ggtaaaatcg aattttaaca     5640

aaatattaac gcttacaatt tcctgatgcg gtattttctc cttacgcatc tgtgcggtat     5700

ttcacaccgc atacgcggat ctgcgcagca ccatggcctg aaataacctc tgaaagagga     5760

acttggttag gtaccttctg aggcggaaag aaccagctgt ggaatgtgtg tcagttaggg     5820

tgtggaaagt ccccaggctc cccagcaggc agaagtatgc aaagcatgca tctcaattag     5880

tcagcaacca ggtgtggaaa gtccccaggc tccccagcag gcagaagtat gcaaagcatg     5940

catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc gcccctaact     6000

ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat ttatgcagag     6060

gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt ttttggaggc     6120

ctaggctttt gcaaaaagct taattaactg ttgacaatta atcatcggca tagtatatcg     6180

gcatagtata atacgacaag gtgaggaact aaacccagga ggcagatcat gattgaacaa     6240

gatggattgc acgcaggttc tccggccgct tgggtggaga ggctattcgg ctatgactgg     6300
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gcacaacaga caatcggctg ctctgatgcc gccgtgttcc ggctgtcagc gcaggggcgc     6360

ccggttcttt ttgtcaagac cgacctgtcc ggtgccctga atgaactgca ggacgaggca     6420

gcgcggctat cgtggctggc cacgacgggc gttccttgcg cagctgtgct cgacgttgtc     6480

actgaagcgg gaagggactg gctgctattg ggcgaagtgc cggggcagga tctcctgtca     6540

tctcaccttg ctcctgccga gaaagtatcc atcatggctg atgcaatgcg gcggctgcat     6600

acgcttgatc cggctacctg cccattcgac caccaagcga aacatcgcat cgagcgagca     6660

cgtactcgga tggaagccgg tcttgtcgat caggatgatc tggacgaaga gcatcagggg     6720

ctcgcgccag ccgaactgtt cgccaggctc aaggcgcgca tgcccgacgg cgaggatctc     6780

gtcgtgaccc atggcgatgc ctgcttgccg aatatcatgg tggaaaatgg ccgcttttct     6840

ggattcatcg actgtggccg gctgggtgtg gcggaccgct atcaggacat agcgttggct     6900

acccgtgata ttgctgaaga gcttggcggc gaatgggctg accgcttcct cgtgctttac     6960

ggtatcgccg ctcccgattc gcagcgcatc gccttctatc gccttcttga cgagttcttc     7020

tgagcgggac tctggggttc gaaatgaccg accaagcgac gcccaacctg ccatcacgat     7080

ggccgcaata aaatatcttt attttcatta catctgtgtg ttggtttttt gtgtgaatcg     7140

atagcgataa ggatcctctt tgcgcttgcg ttttcccttg tccagatagc ccagtagctg     7200

acattcatcc ggggtcagca ccgtttctgc ggactggctt tctacccggt atcagctcac     7260

tcaaaggcgg taatacggtt atccacagaa tcaggggata acgcaggaaa gaacatgtga     7320

gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg cgttgctggc gtttttccat     7380

aggctccgcc cccctgacga gcatcacaaa aatcgacgct caagtcagag gtggcgaaac     7440

ccgacaggac tataaagata ccaggcgttt ccccctggaa gctccctcgt gcgctctcct     7500

gttccgaccc tgccgcttac cggatacctg tccgcctttc tcccttcggg aagcgtggcg     7560

ctttctcata gctcacgctg taggtatctc agttcggtgt aggtcgttcg ctccaagctg     7620

ggctgtgtgc acgaaccccc cgttcagccc gaccgctgcg ccttatccgg taactatcgt     7680

cttgagtcca acccggtaag acacgactta tcgccactgg cagcagccac tggtaacagg     7740

attagcagag cgaggtatgt aggcggtgct acagagttct tgaagtggtg gcctaactac     7800

ggctacacta gaaggacagt atttggtatc tgcgctctgc tgaagccagt taccttcgga     7860

aaaagagttg gtagctcttg atccggcaaa caaaccaccg ctggtagcgg tggttttttt     7920

gtttgcaagc agcagattac gcgcagaaaa aaaggatttc aagaagatcc tttgatcttt     7980

tctacggggt ctgacgctca gtggaacgaa aactcacgtt aagggatttt ggtcatgaga     8040

ttatcaaaaa ggatcttcac ctagatcctt ttatagtccg gaaatacagg aacgcacgct     8100

ggatggccct tcgctgggat ggtgaaacca tgaaaaatgg cagcttcagt ggattaagtg     8160
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ggggtaatgt ggcctgtacc ctctggttgc ataggtattc atacggttaa aatttatcag     8220

gcgcgattgc ggcagttttt cgggtggttt gttgccattt ttacctgtct gctgccgtga     8280

tcgcgctgaa cgcgttttag cggtgcgtac aattaaggga ttatggtaaa tccacttact     8340

gtctgccctc gtagccatcg agataaaccg cagtactccg gccacgatgc gtccggcgta     8400

gaggatcgag atct                                                       8414

<210>  4
<211>  4185
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  4
atggtcttca cactcgaaga tttcgttggg gactggcgac agacagccgg ctacaacctg       60

gaccaagtcc ttgaacaggg aggtgtgtcc agtttgtttc agaatctcgg ggtgtccgta      120

actccgatcc aaaggattgt cctgagcggt gaaaatgggc tgaagatcga catccatgtc      180

atcatcccgt atgaaggtct gagcggcgac caaatgggcc agatcgaaaa aatttttaag      240

gtggtgtacc ctgtggatga tcatcacttt aaggtgatcc tgcactatgg cacactggta      300

atcgacgggg ttacgccgaa catgatcgac tatttcggac ggccgtatga aggcatcgcc      360

gtgttcgacg gcaaaaagat cactgtaaca gggaccctgt ggaacggcaa caaaattatc      420

gacgagcgcc tgatcaaccc cgacggctcc ctgctgttcc gagtaaccat caacggagtg      480

accggctggc ggctgtgcga acgcattctg gcgggctcga gcggcgcgat cgccatgacc      540

tcaaccggcc aggattccac cacaaccagg cagcgaagaa gtaggcagaa cccccagtcg      600

ccccctcagg actccagtgt cacttcgaag cgaaatatta aaaagggagc cgttccccgc      660

tctatcccca atctagcgga ggtaaagaag aaaggcaaaa tgaagaagct cggccaagca      720

atggaagaag acctaatcgt gggactgcaa gggatggatc tgaaccttga ggctgaagca      780

ctggctggca ctggcttggt gttggatgag cagttaaatg aattccattg cctctgggat      840

gacagcttcc cggaaggccc tgagcggctc catgccatca aggagcaact gatccaggag      900

ggcctcctag atcgctgcgt gtcctttcag gcccggtttg ctgaaaagga agagctgatg      960

ttggttcaca gcctagaata tattgatctg atggaaacaa cccagtacat gaatgaggga     1020

gaactccgtg tcctagcaga cacctacgac tcagtttatc tgcatccgaa ctcatactcc     1080

tgtgcctgcc tggcctcagg ctctgtcctc aggctggtgg atgcggtcct gggggctgag     1140

atccggaatg gcatggccat cattaggcct cctggacatc acgcccagca cagtcttatg     1200

gatggctatt gcatgttcaa ccacgtggct gtggcagccc gctatgctca acagaaacac     1260

cgcatccgga gggtccttat cgtagattgg gatgtgcacc acggtcaagg aacacagttc     1320
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accttcgacc aggaccccag tgtcctctat ttctccatcc accgctacga gcagggtagg     1380

ttctggcccc acctgaaggc ctctaactgg tccaccacag gtttcggcca aggccaagga     1440

tataccatca atgtgccttg gaaccaggtg gggatgcggg atgctgacta cattgctgct     1500

ttcctgcacg tcctgctgcc agtcgccctc gagttccagc ctcagctggt cctggtggct     1560

gctggatttg atgccctgca aggggacccc aagggtgaga tggccgccac tccggcaggg     1620

ttcgcccagc taacccacct gctcatgggt ctggcaggag gcaagctgat cctgtctctg     1680

gagggtggct acaacctccg cgccctggct gaaggcgtca gtgcttcgct ccacaccctt     1740

ctgggagacc cttgccccat gctggagtca cctggtgccc cctgccggag tgcccaggct     1800

tcagtttcct gtgctctgga agcccttgag cccttctggg aggttcttgt gagatcaact     1860

gagaccgtgg agagggacaa catggaggag gacaatgtag aggagagcga ggaggaagga     1920

ccctgggagc cccctgtgct cccaatcctg acatggccag tgctacagtc tcgcacaggg     1980

ctggtctatg accaaaatat gatgaatcac tgcaacttgt gggacagcca ccaccctgag     2040

gtaccccagc gcatcttgcg gatcatgtgc cgtctggagg agctgggcct tgccgggcgc     2100

tgcctcaccc tgacaccgcg ccctgccaca gaggctgagc tgctcacctg tcacagtgct     2160

gagtacgtgg gtcatctccg ggccacagag aaaatgaaaa cccgggagct gcaccgtgag     2220

agttccaact ttgactccat ctatatctgc cccagtacct tcgcctgtgc acagcttgcc     2280

actggcgctg cctgccgcct ggtggaggct gtgctctcag gagaggttct gaatggtgct     2340

gctgtggtgc gtcccccagg acaccacgca gagcaggatg cagcttgcgg tttttgcttt     2400

ttcaactctg tggctgtggc tgctcgccat gcccagacta tcagtgggca tgccctacgg     2460

atcctgattg tggattggga tgtccaccac ggtaatggaa ctcagcacat gtttgaggat     2520

gaccccagtg tgctatatgt gtccctgcac cgctatgatc atggcacctt cttccccatg     2580

ggggatgagg gtgccagcag ccagatcggc cgggctgcgg gcacaggctt caccgtcaac     2640

gtggcatgga acgggccccg catgggtgat gctgactacc tagctgcctg gcatcgcctg     2700

gtgcttccca ttgcctacga gtttaaccca gaactggtgc tggtctcagc tggctttgat     2760

gctgcacggg gggatccgct ggggggctgc caggtgtcac ctgagggtta tgcccacctc     2820

acccacctgc tgatgggcct tgccagtggc cgcattatcc ttatcctaga gggtggctat     2880

aacctgacat ccatctcaga gtccatggct gcctgcactc gctccctcct tggagaccca     2940

ccacccctgc tgaccctgcc acggccccca ctatcagggg ccctggcctc aatcactgag     3000

accatccaag tccatcgcag atactggcgc agcttacggg tcatgaaggt agaagacaga     3060

gaaggaccct ccagttctaa gttggtcacc aagaaggcac cccaaccagc caaacctagg     3120

ttagctgagc ggatgaccac acgagaaaag aaggttctgg aagcaggcat ggggaaagtc     3180
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acctcggcat catttgggga agagtccact ccaggccaga ctaactcaga gacagctgtg     3240

gtggccctca ctcaggacca gccctcagag gcagccacag ggggagccac tctggcccag     3300

accatttctg aggcagccat tgggggagcc atgctgggcc agaccacctc agaggaggct     3360

gtcgggggag ccactccgga ccagaccacc tcagaggaga ctgtgggagg agccattctg     3420

gaccagacca cctcagagga tgctgttggg ggagccacgc tgggccagac tacctcagag     3480

gaggctgtag gaggagctac actggcccag accacctcgg aggcagccat ggagggagcc     3540

acactggacc agactacgtc agaggaggct ccagggggca ccgagctgat ccaaactcct     3600

ctagcctcga gcacagacca ccagaccccc ccaacctcac ctgtgcaggg aactacaccc     3660

cagatatctc ccagtacact gattgggagt ctcaggacct tggagctagg cagcgaatct     3720

cagggggcct cagaatctca ggccccagga gaggagaacc tactaggaga ggcagctgga     3780

ggtcaggaca tggctgattc gatgctgatg cagggatcta ggggcctcac tgatcaggcc     3840

atattttatg ctgtgacacc actgccctgg tgtccccatt tggtggcagt atgccccata     3900

cctgcagcag gcctagacgt gacccaacct tgtggggact gtggaacaat ccaagagaat     3960

tgggtgtgtc tctcttgcta tcaggtctac tgtggtcgtt acatcaatgg ccacatgctc     4020

caacaccatg gaaattctgg acacccgctg gtcctcagct acatcgacct gtcagcctgg     4080

tgttactact gtcaggccta tgtccaccac caggctctcc tagatgtgaa gaacatcgcc     4140

caccagaaca agtttgggga ggatatgccc cacccacacg tttaa                     4185

<210>  5
<211>  1394
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  5

Met Val Phe Thr Leu Glu Asp Phe Val Gly Asp Trp Arg Gln Thr Ala 
1               5                   10                  15      

Gly Tyr Asn Leu Asp Gln Val Leu Glu Gln Gly Gly Val Ser Ser Leu 
            20                  25                  30          

Phe Gln Asn Leu Gly Val Ser Val Thr Pro Ile Gln Arg Ile Val Leu 
        35                  40                  45              

Ser Gly Glu Asn Gly Leu Lys Ile Asp Ile His Val Ile Ile Pro Tyr 
    50                  55                  60                  

Glu Gly Leu Ser Gly Asp Gln Met Gly Gln Ile Glu Lys Ile Phe Lys 
65                  70                  75                  80  
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Val Val Tyr Pro Val Asp Asp His His Phe Lys Val Ile Leu His Tyr 
                85                  90                  95      

Gly Thr Leu Val Ile Asp Gly Val Thr Pro Asn Met Ile Asp Tyr Phe 
            100                 105                 110         

Gly Arg Pro Tyr Glu Gly Ile Ala Val Phe Asp Gly Lys Lys Ile Thr 
        115                 120                 125             

Val Thr Gly Thr Leu Trp Asn Gly Asn Lys Ile Ile Asp Glu Arg Leu 
    130                 135                 140                 

Ile Asn Pro Asp Gly Ser Leu Leu Phe Arg Val Thr Ile Asn Gly Val 
145                 150                 155                 160 

Thr Gly Trp Arg Leu Cys Glu Arg Ile Leu Ala Gly Ser Ser Gly Ala 
                165                 170                 175     

Ile Ala Met Thr Ser Thr Gly Gln Asp Ser Thr Thr Thr Arg Gln Arg 
            180                 185                 190         

Arg Ser Arg Gln Asn Pro Gln Ser Pro Pro Gln Asp Ser Ser Val Thr 
        195                 200                 205             

Ser Lys Arg Asn Ile Lys Lys Gly Ala Val Pro Arg Ser Ile Pro Asn 
    210                 215                 220                 

Leu Ala Glu Val Lys Lys Lys Gly Lys Met Lys Lys Leu Gly Gln Ala 
225                 230                 235                 240 

Met Glu Glu Asp Leu Ile Val Gly Leu Gln Gly Met Asp Leu Asn Leu 
                245                 250                 255     

Glu Ala Glu Ala Leu Ala Gly Thr Gly Leu Val Leu Asp Glu Gln Leu 
            260                 265                 270         

Asn Glu Phe His Cys Leu Trp Asp Asp Ser Phe Pro Glu Gly Pro Glu 
        275                 280                 285             

Arg Leu His Ala Ile Lys Glu Gln Leu Ile Gln Glu Gly Leu Leu Asp 
    290                 295                 300                 

Arg Cys Val Ser Phe Gln Ala Arg Phe Ala Glu Lys Glu Glu Leu Met 
305                 310                 315                 320 

Leu Val His Ser Leu Glu Tyr Ile Asp Leu Met Glu Thr Thr Gln Tyr 
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                325                 330                 335     

Met Asn Glu Gly Glu Leu Arg Val Leu Ala Asp Thr Tyr Asp Ser Val 
            340                 345                 350         

Tyr Leu His Pro Asn Ser Tyr Ser Cys Ala Cys Leu Ala Ser Gly Ser 
        355                 360                 365             

Val Leu Arg Leu Val Asp Ala Val Leu Gly Ala Glu Ile Arg Asn Gly 
    370                 375                 380                 

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

Asp Gly Tyr Cys Met Phe Asn His Val Ala Val Ala Ala Arg Tyr Ala 
                405                 410                 415     

Gln Gln Lys His Arg Ile Arg Arg Val Leu Ile Val Asp Trp Asp Val 
            420                 425                 430         

His His Gly Gln Gly Thr Gln Phe Thr Phe Asp Gln Asp Pro Ser Val 
        435                 440                 445             

Leu Tyr Phe Ser Ile His Arg Tyr Glu Gln Gly Arg Phe Trp Pro His 
    450                 455                 460                 

Leu Lys Ala Ser Asn Trp Ser Thr Thr Gly Phe Gly Gln Gly Gln Gly 
465                 470                 475                 480 

Tyr Thr Ile Asn Val Pro Trp Asn Gln Val Gly Met Arg Asp Ala Asp 
                485                 490                 495     

Tyr Ile Ala Ala Phe Leu His Val Leu Leu Pro Val Ala Leu Glu Phe 
            500                 505                 510         

Gln Pro Gln Leu Val Leu Val Ala Ala Gly Phe Asp Ala Leu Gln Gly 
        515                 520                 525             

Asp Pro Lys Gly Glu Met Ala Ala Thr Pro Ala Gly Phe Ala Gln Leu 
    530                 535                 540                 

Thr His Leu Leu Met Gly Leu Ala Gly Gly Lys Leu Ile Leu Ser Leu 
545                 550                 555                 560 

Glu Gly Gly Tyr Asn Leu Arg Ala Leu Ala Glu Gly Val Ser Ala Ser 
                565                 570                 575     
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Leu His Thr Leu Leu Gly Asp Pro Cys Pro Met Leu Glu Ser Pro Gly 
            580                 585                 590         

Ala Pro Cys Arg Ser Ala Gln Ala Ser Val Ser Cys Ala Leu Glu Ala 
        595                 600                 605             

Leu Glu Pro Phe Trp Glu Val Leu Val Arg Ser Thr Glu Thr Val Glu 
    610                 615                 620                 

Arg Asp Asn Met Glu Glu Asp Asn Val Glu Glu Ser Glu Glu Glu Gly 
625                 630                 635                 640 

Pro Trp Glu Pro Pro Val Leu Pro Ile Leu Thr Trp Pro Val Leu Gln 
                645                 650                 655     

Ser Arg Thr Gly Leu Val Tyr Asp Gln Asn Met Met Asn His Cys Asn 
            660                 665                 670         

Leu Trp Asp Ser His His Pro Glu Val Pro Gln Arg Ile Leu Arg Ile 
        675                 680                 685             

Met Cys Arg Leu Glu Glu Leu Gly Leu Ala Gly Arg Cys Leu Thr Leu 
    690                 695                 700                 

Thr Pro Arg Pro Ala Thr Glu Ala Glu Leu Leu Thr Cys His Ser Ala 
705                 710                 715                 720 

Glu Tyr Val Gly His Leu Arg Ala Thr Glu Lys Met Lys Thr Arg Glu 
                725                 730                 735     

Leu His Arg Glu Ser Ser Asn Phe Asp Ser Ile Tyr Ile Cys Pro Ser 
            740                 745                 750         

Thr Phe Ala Cys Ala Gln Leu Ala Thr Gly Ala Ala Cys Arg Leu Val 
        755                 760                 765             

Glu Ala Val Leu Ser Gly Glu Val Leu Asn Gly Ala Ala Val Val Arg 
    770                 775                 780                 

Pro Pro Gly His His Ala Glu Gln Asp Ala Ala Cys Gly Phe Cys Phe 
785                 790                 795                 800 

Phe Asn Ser Val Ala Val Ala Ala Arg His Ala Gln Thr Ile Ser Gly 
                805                 810                 815     

His Ala Leu Arg Ile Leu Ile Val Asp Trp Asp Val His His Gly Asn 
            820                 825                 830         
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Gly Thr Gln His Met Phe Glu Asp Asp Pro Ser Val Leu Tyr Val Ser 
        835                 840                 845             

Leu His Arg Tyr Asp His Gly Thr Phe Phe Pro Met Gly Asp Glu Gly 
    850                 855                 860                 

Ala Ser Ser Gln Ile Gly Arg Ala Ala Gly Thr Gly Phe Thr Val Asn 
865                 870                 875                 880 

Val Ala Trp Asn Gly Pro Arg Met Gly Asp Ala Asp Tyr Leu Ala Ala 
                885                 890                 895     

Trp His Arg Leu Val Leu Pro Ile Ala Tyr Glu Phe Asn Pro Glu Leu 
            900                 905                 910         

Val Leu Val Ser Ala Gly Phe Asp Ala Ala Arg Gly Asp Pro Leu Gly 
        915                 920                 925             

Gly Cys Gln Val Ser Pro Glu Gly Tyr Ala His Leu Thr His Leu Leu 
    930                 935                 940                 

Met Gly Leu Ala Ser Gly Arg Ile Ile Leu Ile Leu Glu Gly Gly Tyr 
945                 950                 955                 960 

Asn Leu Thr Ser Ile Ser Glu Ser Met Ala Ala Cys Thr Arg Ser Leu 
                965                 970                 975     

Leu Gly Asp Pro Pro Pro Leu Leu Thr Leu Pro Arg Pro Pro Leu Ser 
            980                 985                 990         

Gly Ala Leu Ala Ser Ile Thr Glu  Thr Ile Gln Val His  Arg Arg Tyr 
        995                 1000                 1005             

Trp Arg  Ser Leu Arg Val Met  Lys Val Glu Asp Arg  Glu Gly Pro 
    1010                 1015                 1020             

Ser Ser  Ser Lys Leu Val Thr  Lys Lys Ala Pro Gln  Pro Ala Lys 
    1025                 1030                 1035             

Pro Arg  Leu Ala Glu Arg Met  Thr Thr Arg Glu Lys  Lys Val Leu 
    1040                 1045                 1050             

Glu Ala  Gly Met Gly Lys Val  Thr Ser Ala Ser Phe  Gly Glu Glu 
    1055                 1060                 1065             

Ser Thr  Pro Gly Gln Thr Asn  Ser Glu Thr Ala Val  Val Ala Leu 
    1070                 1075                 1080             
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Thr Gln  Asp Gln Pro Ser Glu  Ala Ala Thr Gly Gly  Ala Thr Leu 
    1085                 1090                 1095             

Ala Gln  Thr Ile Ser Glu Ala  Ala Ile Gly Gly Ala  Met Leu Gly 
    1100                 1105                 1110             

Gln Thr  Thr Ser Glu Glu Ala  Val Gly Gly Ala Thr  Pro Asp Gln 
    1115                 1120                 1125             

Thr Thr  Ser Glu Glu Thr Val  Gly Gly Ala Ile Leu  Asp Gln Thr 
    1130                 1135                 1140             

Thr Ser  Glu Asp Ala Val Gly  Gly Ala Thr Leu Gly  Gln Thr Thr 
    1145                 1150                 1155             

Ser Glu  Glu Ala Val Gly Gly  Ala Thr Leu Ala Gln  Thr Thr Ser 
    1160                 1165                 1170             

Glu Ala  Ala Met Glu Gly Ala  Thr Leu Asp Gln Thr  Thr Ser Glu 
    1175                 1180                 1185             

Glu Ala  Pro Gly Gly Thr Glu  Leu Ile Gln Thr Pro  Leu Ala Ser 
    1190                 1195                 1200             

Ser Thr  Asp His Gln Thr Pro  Pro Thr Ser Pro Val  Gln Gly Thr 
    1205                 1210                 1215             

Thr Pro  Gln Ile Ser Pro Ser  Thr Leu Ile Gly Ser  Leu Arg Thr 
    1220                 1225                 1230             

Leu Glu  Leu Gly Ser Glu Ser  Gln Gly Ala Ser Glu  Ser Gln Ala 
    1235                 1240                 1245             

Pro Gly  Glu Glu Asn Leu Leu  Gly Glu Ala Ala Gly  Gly Gln Asp 
    1250                 1255                 1260             

Met Ala  Asp Ser Met Leu Met  Gln Gly Ser Arg Gly  Leu Thr Asp 
    1265                 1270                 1275             

Gln Ala  Ile Phe Tyr Ala Val  Thr Pro Leu Pro Trp  Cys Pro His 
    1280                 1285                 1290             

Leu Val  Ala Val Cys Pro Ile  Pro Ala Ala Gly Leu  Asp Val Thr 
    1295                 1300                 1305             

Gln Pro  Cys Gly Asp Cys Gly  Thr Ile Gln Glu Asn  Trp Val Cys 
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    1310                 1315                 1320             

Leu Ser  Cys Tyr Gln Val Tyr  Cys Gly Arg Tyr Ile  Asn Gly His 
    1325                 1330                 1335             

Met Leu  Gln His His Gly Asn  Ser Gly His Pro Leu  Val Leu Ser 
    1340                 1345                 1350             

Tyr Ile  Asp Leu Ser Ala Trp  Cys Tyr Tyr Cys Gln  Ala Tyr Val 
    1355                 1360                 1365             

His His  Gln Ala Leu Leu Asp  Val Lys Asn Ile Ala  His Gln Asn 
    1370                 1375                 1380             

Lys Phe  Gly Glu Asp Met Pro  His Pro His Val 
    1385                 1390                 

<210>  6
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  6

Met Gly Val Thr Gly Trp Arg Leu Cys Glu Arg Ile Leu Ala 
1               5                   10                  

<210>  7
<211>  159
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  7

Met Val Phe Thr Leu Glu Asp Phe Val Gly Asp Trp Arg Gln Thr Ala 
1               5                   10                  15      

Gly Tyr Asn Leu Asp Gln Val Leu Glu Gln Gly Gly Val Ser Ser Leu 
            20                  25                  30          

Phe Gln Asn Leu Gly Val Ser Val Thr Pro Ile Gln Arg Ile Val Leu 
        35                  40                  45              

Ser Gly Glu Asn Gly Leu Lys Ile Asp Ile His Val Ile Ile Pro Tyr 
    50                  55                  60                  
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Glu Gly Leu Ser Gly Asp Gln Met Gly Gln Ile Glu Lys Ile Phe Lys 
65                  70                  75                  80  

Val Val Tyr Pro Val Asp Asp His His Phe Lys Val Ile Leu His Tyr 
                85                  90                  95      

Gly Thr Leu Val Ile Asp Gly Val Thr Pro Asn Met Ile Asp Tyr Phe 
            100                 105                 110         

Gly Arg Pro Tyr Glu Gly Ile Ala Val Phe Asp Gly Lys Lys Ile Thr 
        115                 120                 125             

Val Thr Gly Thr Leu Trp Asn Gly Asn Lys Ile Ile Asp Glu Arg Leu 
    130                 135                 140                 

Ile Asn Pro Asp Gly Ser Leu Leu Phe Arg Val Thr Ile Asn Val 
145                 150                 155                 

<210>  8
<211>  477
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic

<400>  8
atggtcttca cactcgaaga tttcgttggg gactggcgac agacagccgc ctacaacctg       60

gaccaagtcc ttgaacaggg aggtgtgtcc agtttgtttc agaatctcgc cgtgtccgta      120

actccgatcc aaaggattgt cctgagcggt gaaaatgggc tgaagatcga catccatgtc      180

atcatcccgt atgaaggtct gagcgccgac caaatggccc agatcgaaaa aatttttaag      240

gtggtgtacc ctgtggatga tcatcacttt aaggtgatcc tgcactatgg cacactggta      300

atcgacgggg ttacgccgaa catgatcgac tatttcggac ggccgtatga aggcatcgcc      360

gtgttcgacg gcaaaaagat cactgtaaca gggaccctgt ggaacggcaa caaaattatc      420

gacgagcgcc tgatcaaccc cgacggctcc ctgctgttcc gagtaaccat caacgtt         477
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