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<110>  National University Corporation Tokyo Medical and Dental 
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<130>  P11-005P 
 
<150>  2011-108642 
<151>  2011-05-13 
 
<160>  20     
 
<170>  PatentIn version 3.1 
 
<210>  1 
<211>  2217 
<212>  DNA 
<213>  Homo sapiens 
 
<220> 
<223>  Inventor: Takayanagi, Hiroshi ;Negishi, Takako 
 
<400>  1 
atgaggatgt gcacccccat tagggggctg ctcatggccc ttgcagtgat gtttgggaca     60 
 
gcgatggcat ttgcacccat accccggatc acctgggagc acagagaggt gcacctggtg    120 
 
cagtttcatg agccagacat ctacaactac tcagccttgc tgctgagcga ggacaaggac    180 
 
accttgtaca taggtgcccg ggaggcggtc ttcgctgtga acgcactcaa catctccgag    240 
 
aagcagcatg aggtgtattg gaaggtctca gaagacaaaa aagcaaaatg tgcagaaaag    300 
 
gggaaatcaa aacagacaga gtgcctcaac tacatccggg tgctgcagcc actcagcgcc    360 
 
acttcccttt acgtgtgtgg gaccaacgca ttccagccgg cctgtgacca cctgaactta    420 
 
acatccttta agtttctggg gaaaaatgaa gatggcaaag gaagatgtcc ctttgaccca    480 
 
gcacacagct acacatccgt catggttgat ggagaacttt attcggggac gtcgtataat    540 
 
tttttgggaa gtgaacccat catctcccga aattcttccc acagtcctct gaggacagaa    600 
 
tatgcaatcc cttggctgaa cgagcctagt ttcgtgtttg ctgacgtgat ccgaaaaagc    660 
 
ccagacagcc ccgacggcga ggatgacagg gtctacttct tcttcacgga ggtgtctgtg    720 
 
gagtatgagt ttgtgttcag ggtgctgatc ccacggatag caagagtgtg caagggggac    780 
 
cagggcggcc tgaggacctt gcagaagaaa tggacctcct tcctgaaagc ccgactcatc    840 
 
tgctcccggc cagacagcgg cttggtcttc aatgtgctgc gggatgtctt cgtgctcagg    900 
 
tccccgggcc tgaaggtgcc tgtgttctat gcactcttca ccccacagct gaacaacgtg    960 
 
gggctgtcgg cagtgtgcgc ctacaacctg tccacagccg aggaggtctt ctcccacggg   1020 
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aagtacatgc agagcaccac agtggagcag tcccacacca agtgggtgcg ctataatggc   1080 
 
ccggtaccca agccgcggcc tggagcgtgc atcgacagcg aggcacgggc cgccaactac   1140 
 
accagctcct tgaatttgcc agacaagacg ctgcagttcg ttaaagacca ccctttgatg   1200 
 
gatgactcgg taaccccaat agacaacagg cccaggttaa tcaagaaaga tgtgaactac   1260 
 
acccagatcg tggtggaccg gacccaggcc ctggatggga ctgtctatga tgtcatgttt   1320 
 
gtcagcacag accggggagc tctgcacaaa gccatcagcc tcgagcacgc tgttcacatc   1380 
 
atcgaggaga cccagctctt ccaggacttt gagccagtcc agaccctgct gctgtcttca   1440 
 
aagaagggca acaggtttgt ctatgctggc tctaactcgg gcgtggtcca ggccccgctg   1500 
 
gccttctgtg ggaagcacgg cacctgcgag gactgtgtgc tggcgcggga cccctactgc   1560 
 
gcctggagcc cgcccacagc gacctgcgtg gctctgcacc agaccgagag ccccagcagg   1620 
 
ggtttgattc aggagatgag cggcgatgct tctgtgtgcc cggcctcgtc tcctaagccc   1680 
 
ctccctcctc ctggctcctc ttccctgtcc tgtctgggcc atgtggggga caggaggctt   1740 
 
tcctctccct ggaccccctg gccagcctcg ggtgcggggc ccgacagcag ctcgagggtc   1800 
 
tccttgctgc cgcccttcct gagtgaccag gcacagcacg tgcacgccct ggggaacttc   1860 
 
tacctcttct gccaggccac aggtcctgca gacattcgct ttgtctggga gaagaatggg   1920 
 
cgagctctgg agacctgtgt ccctgtgcag acccatgcac tgcccgatgg cagggcccat   1980 
 
gcactcagct ggctgcagga cgccatcagg gaaagcgctg agtatcgctg ctctgtcctc   2040 
 
tcctcagcag ggaacaagac ttcgaaggtg caggttgctg tgatgagacc tgaagtgacc   2100 
 
caccaggaga ggtggaccag agagctctct gcctggaggg ctgtggctgg ggagcacgac   2160 
 
cggatgatgc agagctggag gaaggcgtgg gaaagctgta gcaaggacac cctgtag      2217 
 
 
<210>  2 
<211>  738 
<212>  PRT 
<213>  Homo sapiens 
 
<400>  2 
 
Met Arg Met Cys Thr Pro Ile Arg Gly Leu Leu Met Ala Leu Ala Val  
1               5                   10                  15       
 
 
Met Phe Gly Thr Ala Met Ala Phe Ala Pro Ile Pro Arg Ile Thr Trp  
            20                  25                  30           
 
 
Glu His Arg Glu Val His Leu Val Gln Phe His Glu Pro Asp Ile Tyr  
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        35                  40                  45               
 
 
Asn Tyr Ser Ala Leu Leu Leu Ser Glu Asp Lys Asp Thr Leu Tyr Ile  
    50                  55                  60                   
 
 
Gly Ala Arg Glu Ala Val Phe Ala Val Asn Ala Leu Asn Ile Ser Glu  
65                  70                  75                  80   
 
 
Lys Gln His Glu Val Tyr Trp Lys Val Ser Glu Asp Lys Lys Ala Lys  
                85                  90                  95       
 
 
Cys Ala Glu Lys Gly Lys Ser Lys Gln Thr Glu Cys Leu Asn Tyr Ile  
            100                 105                 110          
 
 
Arg Val Leu Gln Pro Leu Ser Ala Thr Ser Leu Tyr Val Cys Gly Thr  
        115                 120                 125              
 
 
Asn Ala Phe Gln Pro Ala Cys Asp His Leu Asn Leu Thr Ser Phe Lys  
    130                 135                 140                  
 
 
Phe Leu Gly Lys Asn Glu Asp Gly Lys Gly Arg Cys Pro Phe Asp Pro  
145                 150                 155                 160  
 
 
Ala His Ser Tyr Thr Ser Val Met Val Asp Gly Glu Leu Tyr Ser Gly  
                165                 170                 175      
 
 
Thr Ser Tyr Asn Phe Leu Gly Ser Glu Pro Ile Ile Ser Arg Asn Ser  
            180                 185                 190          
 
 
Ser His Ser Pro Leu Arg Thr Glu Tyr Ala Ile Pro Trp Leu Asn Glu  
        195                 200                 205              
 
 
Pro Ser Phe Val Phe Ala Asp Val Ile Arg Lys Ser Pro Asp Ser Pro  
    210                 215                 220                  
 
 
Asp Gly Glu Asp Asp Arg Val Tyr Phe Phe Phe Thr Glu Val Ser Val  
225                 230                 235                 240  
 
 
Glu Tyr Glu Phe Val Phe Arg Val Leu Ile Pro Arg Ile Ala Arg Val  
                245                 250                 255      
 
 
Cys Lys Gly Asp Gln Gly Gly Leu Arg Thr Leu Gln Lys Lys Trp Thr  
            260                 265                 270          
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Ser Phe Leu Lys Ala Arg Leu Ile Cys Ser Arg Pro Asp Ser Gly Leu  
        275                 280                 285              
 
 
Val Phe Asn Val Leu Arg Asp Val Phe Val Leu Arg Ser Pro Gly Leu  
    290                 295                 300                  
 
 
Lys Val Pro Val Phe Tyr Ala Leu Phe Thr Pro Gln Leu Asn Asn Val  
305                 310                 315                 320  
 
 
Gly Leu Ser Ala Val Cys Ala Tyr Asn Leu Ser Thr Ala Glu Glu Val  
                325                 330                 335      
 
 
Phe Ser His Gly Lys Tyr Met Gln Ser Thr Thr Val Glu Gln Ser His  
            340                 345                 350          
 
 
Thr Lys Trp Val Arg Tyr Asn Gly Pro Val Pro Lys Pro Arg Pro Gly  
        355                 360                 365              
 
 
Ala Cys Ile Asp Ser Glu Ala Arg Ala Ala Asn Tyr Thr Ser Ser Leu  
    370                 375                 380                  
 
 
Asn Leu Pro Asp Lys Thr Leu Gln Phe Val Lys Asp His Pro Leu Met  
385                 390                 395                 400  
 
 
Asp Asp Ser Val Thr Pro Ile Asp Asn Arg Pro Arg Leu Ile Lys Lys  
                405                 410                 415      
 
 
Asp Val Asn Tyr Thr Gln Ile Val Val Asp Arg Thr Gln Ala Leu Asp  
            420                 425                 430          
 
 
Gly Thr Val Tyr Asp Val Met Phe Val Ser Thr Asp Arg Gly Ala Leu  
        435                 440                 445              
 
 
His Lys Ala Ile Ser Leu Glu His Ala Val His Ile Ile Glu Glu Thr  
    450                 455                 460                  
 
 
Gln Leu Phe Gln Asp Phe Glu Pro Val Gln Thr Leu Leu Leu Ser Ser  
465                 470                 475                 480  
 
 
Lys Lys Gly Asn Arg Phe Val Tyr Ala Gly Ser Asn Ser Gly Val Val  
                485                 490                 495      
 
 
Gln Ala Pro Leu Ala Phe Cys Gly Lys His Gly Thr Cys Glu Asp Cys  
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            500                 505                 510          
 
 
Val Leu Ala Arg Asp Pro Tyr Cys Ala Trp Ser Pro Pro Thr Ala Thr  
        515                 520                 525              
 
 
Cys Val Ala Leu His Gln Thr Glu Ser Pro Ser Arg Gly Leu Ile Gln  
    530                 535                 540                  
 
 
Glu Met Ser Gly Asp Ala Ser Val Cys Pro Ala Ser Ser Pro Lys Pro  
545                 550                 555                 560  
 
 
Leu Pro Pro Pro Gly Ser Ser Ser Leu Ser Cys Leu Gly His Val Gly  
                565                 570                 575      
 
 
Asp Arg Arg Leu Ser Ser Pro Trp Thr Pro Trp Pro Ala Ser Gly Ala  
            580                 585                 590          
 
 
Gly Pro Asp Ser Ser Ser Arg Val Ser Leu Leu Pro Pro Phe Leu Ser  
        595                 600                 605              
 
 
Asp Gln Ala Gln His Val His Ala Leu Gly Asn Phe Tyr Leu Phe Cys  
    610                 615                 620                  
 
 
Gln Ala Thr Gly Pro Ala Asp Ile Arg Phe Val Trp Glu Lys Asn Gly  
625                 630                 635                 640  
 
 
Arg Ala Leu Glu Thr Cys Val Pro Val Gln Thr His Ala Leu Pro Asp  
                645                 650                 655      
 
 
Gly Arg Ala His Ala Leu Ser Trp Leu Gln Asp Ala Ile Arg Glu Ser  
            660                 665                 670          
 
 
Ala Glu Tyr Arg Cys Ser Val Leu Ser Ser Ala Gly Asn Lys Thr Ser  
        675                 680                 685              
 
 
Lys Val Gln Val Ala Val Met Arg Pro Glu Val Thr His Gln Glu Arg  
    690                 695                 700                  
 
 
Trp Thr Arg Glu Leu Ser Ala Trp Arg Ala Val Ala Gly Glu His Asp  
705                 710                 715                 720  
 
 
Arg Met Met Gln Ser Trp Arg Lys Ala Trp Glu Ser Cys Ser Lys Asp  
                725                 730                 735      
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Thr Leu  
         
 
 
<210>  3 
<211>  6408 
<212>  DNA 
<213>  Homo sapiens 
 
<400>  3 
atgcctgctc tgggcccagc tcttctccag gctctctggg ccgggtgggt cctcaccctc     60 
 
cagccccttc caccaactgc attcactccc aatggcacgt atctgcagca cctggcaagg    120 
 
gaccccacct caggcaccct ctacctgggg gctaccaact tcctgttcca gctgagccct    180 
 
gggctgcagc tggaggccac agtgtccacc ggccctgtgc tagacagcag ggactgcctg    240 
 
ccacctgtga tgcctgatga gtgcccccag gcccagccta ccaacaaccc gaatcagctg    300 
 
ctcctggtga gcccaggggc cctggtggta tgcgggagcg tgcaccaggg ggtctgtgaa    360 
 
cagcggcgcc tggggcagct cgagcagctg ctgctgcggc cagagcggcc tggggacaca    420 
 
caatatgtgg ctgccaatga tcctgcggtc agcacggtgg ggctggtagc ccagggcttg    480 
 
gcaggggagc ccctcctgtt tgtggggcga ggatacacca gcaggggtgt ggggggtggc    540 
 
attccaccca tcacaacccg ggccctgtgg ccgcccgacc cccaagctgc cttctcctat    600 
 
gaggagacag ccaagctggc agtgggccgc ctctccgagt acagccacca cttcgtgagt    660 
 
gcctttgcac gtggggccag cgcctacttc ctgttcctgc ggcgggacct gcaggctcag    720 
 
tctagagctt ttcgtgccta tgtatctcga gtgtgtctcc gggaccagca ctactactcc    780 
 
tatgtggagt tgcctctggc ctgcgaaggt ggccgctacg ggctgatcca ggctgcagct    840 
 
gtggccacgt ccagggaggt ggcgcatggg gaggtgctct ttgcagcttt ctcctcggct    900 
 
gcacccccca ctgtgggccg gcccccatcg gcggctgctg gggcatctgg agcctctgcc    960 
 
ctctgtgcct tccccctgga tgaggtggac cggcttgcta atcgcacgcg agatgcctgc   1020 
 
tacacccggg agggtcgtgc tgaggatggg accgaggtgg cctacatcga gtatgatgtc   1080 
 
aattctgact gtgcacagct gccagtggac accctggatg cttatccctg tggctcagac   1140 
 
cacacgccca gccccatggc cagccgggtc ccgctggaag ccacaccaat tctggagtgg   1200 
 
ccagggattc agctaacagc tgtggcagtc accatggaag atggacacac catcgctttc   1260 
 
ctgggtgata gtcaagggca gctgcacagg gtctacttgg gcccagggag cgatggccac   1320 
 
ccatactcca cacagagcat ccagcagggg tctgcagtga gcagagacct cacctttgat   1380 
 
gggacctttg agcacctgta tgtcatgacc cagagcacac ttctgaaggt tcctgtggct   1440 
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tcctgtgctc agcacctgga ctgtgcatct tgccttgctc acagggaccc atactgtggg   1500 
 
tggtgcgtgc tccttggcag gtgcagtcgc cgttctgagt gctcgagggg ccagggccca   1560 
 
gagcagtggc tatggagctt ccagcctgag ctgggctgtc tgcaagtggc agccatgagt   1620 
 
cctgccaaca tcagccgaga ggagacgagg gaggttttcc tatcagtgcc agacctgcca   1680 
 
cccctgtggc caggggagtc atattcctgc cactttgggg aacatcagag tcctgccctg   1740 
 
ctgactggtt ctggtgtgat gtgcccctcc ccagacccta gtgaggcccc agtgctgccg   1800 
 
agaggagccg actacgtatc cgtgagcgtg gagctcagat ttggcgctgt tgtgatcgcc   1860 
 
aaaacttccc tctctttcta tgactgtgtg gcggtcactg aactccgccc atctgcgcag   1920 
 
tgccaggcct gtgtgagcag ccgctggggg tgtaactggt gtgtctggca gcacctgtgc   1980 
 
acccacaagg cctcgtgtga tgctgggccc atggttgcaa gccatcagag cccgcttgtc   2040 
 
tccccagacc ctcctgcaag aggtggaccc agcccctccc cacccacagc ccccaaagcc   2100 
 
ctggccaccc ctgctcctga cacccttccc gtggagcctg gggctccctc cacagccaca   2160 
 
gcttcggaca tctcacctgg ggctagtcct tccctgctca gcccctgggg gccatgggca   2220 
 
ggttctggct ccatatcttc ccctggctcc acagggtcgc ctctccatga ggagccctcc   2280 
 
cctcccagcc cccaaaatgg acctggaacc gctgtccctg cccccactga cttcagaccc   2340 
 
tcagccacac ctgaggacct cttggcctcc ccgctgtcac cgtcagaggt agcagcagtg   2400 
 
ccccctgcag accctggccc cgaggctctt catcccacag tgcccctgga cctgccccct   2460 
 
gccactgttc ctgccaccac tttcccaggg gccatgggct ccgtgaagcc cgccctggac   2520 
 
tggctcacga gagaaggcgg cgagctgccc gaggcggacg agtggacggg gggtgacgca   2580 
 
cccgccttct ccacttccac cctcctctca ggtgatggag actcagcaga gcttgagggc   2640 
 
cctcccgccc ccctcatcct cccgtccagc ctcgactacc agtatgacac ccccgggctc   2700 
 
tgggagctgg aagaggcgac cttgggggca agctcctgcc cctgtgtgga gagcgttcag   2760 
 
ggctccacgt tgatgccggt ccatgtggag cgggaaatcc ggctgctagg caggaacctg   2820 
 
caccttttcc aggatggccc aggagacaat gagtgtgtga tggagctgga gggcctcgag   2880 
 
gtggtggttg aggcccgggt cgagtgtgag ccacctccag atacccagtg ccatgtcacc   2940 
 
tgccagcagc accagctcag ctatgaggct ctgcagccgg agctccgtgt ggggctgttt   3000 
 
ctgcgtcggg ccggccgtct gcgtgtggac agtgctgagg ggctgcatgt ggtactgtat   3060 
 
gactgttccg tgggacatgg agactgcagc cgctgccaaa ctgccatgcc ccagtatggc   3120 
 
tgtgtgtggt gtgaggggga gcgtccacgt tgtgtgaccc gggaggcctg tggtgaggct   3180 
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gaggctgtgg ccacccagtg cccagcgccc ctcatccact cggtggagcc actgactggg   3240 
 
cctgtagacg gaggcacccg tgtcaccatc aggggctcca acctgggcca gcatgtgcag   3300 
 
gatgtgctgg gcatggtcac ggtggctgga gtgccctgtg ctgtggatgc ccaggagtac   3360 
 
gaggtctcca gcagcctcgt gtgcatcacc ggggccagtg gggaggaggt ggccggcgcc   3420 
 
acagcggtgg aggtgccggg aagaggacgt ggtgtctcag aacacgactt tgcctaccag   3480 
 
gatccgaagg tccattccat cttcccggcc cgcggcccca gagctggggg cacccgtctc   3540 
 
accctgaatg gctccaagct cctgactggg cggctggagg acatccgagt ggtggttgga   3600 
 
gaccagcctt gtcacttgct gccggagcag cagtcagaac aactgcggtg tgagaccagc   3660 
 
ccacgcccca cgcctgccac gctccctgtg gctgtgtggt ttggggccac ggagcggagg   3720 
 
cttcaacgcg gacagttcaa gtataccttg gaccccaaca tcacctctgc tggccccacc   3780 
 
aagagcttcc tcagtggagg acgtgagata tgcgtccgtg gccagaatct ggacgtggta   3840 
 
cagacgccaa gaatccgggt gaccgtggtc tcgagaatgc tgcagcccag ccaggggctt   3900 
 
ggacggaggc gtcgcgtggt cccggagacg gcatgttccc ttggaccctc ctgcagtagc   3960 
 
cagcaatttg aggagccgtg ccatgtcaac tcctcccagc tcatcacgtg ccgcacacct   4020 
 
gccctcccag gcctgcctga ggacccctgg gtccgggtgg aatttatcct tgacaacctg   4080 
 
gtctttgact ttgcaacact gaaccccaca cctttctcct atgaggccga ccccaccctg   4140 
 
cagccactca accctgagga ccccaccatg ccattccggc acaagcctgg gagtgtgttc   4200 
 
tccgtggagg gggagaacct ggaccttgca atgtccaagg aggaggtggt ggctatgata   4260 
 
ggggatggcc cctgtgtggt gaagacgctg acgcggcacc acctgtactg cgagcccccc   4320 
 
gtggagcagc ccctgccacg gcaccatgcc ctccgagagg cacctgactc tttgcctgag   4380 
 
ttcacggtgc agatggggaa cttgcgcttc tccctgggtc acgtgcagta tgacggcgag   4440 
 
agccctgggg cttttcctgt ggcagcccag gtgggcttgg gggtgggcac ctctcttctg   4500 
 
gctctgggtg tcatcatcat tgtcctcatg tacaggagga agagcaagca ggccctgagg   4560 
 
gactataaga aggttcagat ccagctggag aatctggaga gcagtgtgcg ggaccgctgc   4620 
 
aagaaggaat tcacagacct catgactgag atgaccgatc tcaccagtga cctcctgggc   4680 
 
agcggcatcc ccttcctcga ctacaaggtg tatgcggaga ggatcttctt ccctgggcac   4740 
 
cgcgagtcgc ccttgcaccg ggacctgggt gtgcctgaga gcagacggcc cactgtggag   4800 
 
caagggctgg ggcagctctc taacctgctc aacagcaagc tcttcctcac caagttcatc   4860 
 
cacacgctgg agagccagcg caccttttca gctcgggacc gtgcctacgt ggcatctctg   4920 
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ctcaccgtgg cactgcatgg gaagcttgag tatttcactg acatcctccg cactctgctc   4980 
 
agtgacctgg ttgcccagta tgtggccaag aaccccaagc tgatgctgcg caggacagag   5040 
 
actgtggtgg agaagctgct caccaactgg atgtccatct gtctgtatac cttcgtgagg   5100 
 
gactccgtag gggagcctct gtacatgctc tttcgaggga ttaagcacca agtggataag   5160 
 
gggccagtgg acagtgtgac aggcaaggcc aaatacacct tgaacgacaa ccgcctgctc   5220 
 
agagaggatg tggagtaccg tcccctgacc ttgaatgcac tattggctgt ggggcctggg   5280 
 
gcaggagagg cccagggcgt gcccgtgaag gtcctagact gtgacaccat ctcccaggca   5340 
 
aaggagaaga tgctggacca gctttataaa ggagtgcctc tcacccagcg gccagaccct   5400 
 
cgcacccttg atgttgagtg gcggtctggg gtggccgggc acctcattct ttctgacgag   5460 
 
gatgtcactt ctgaggtcca gggtctgtgg aggcgcctga acacactgca gcattacaag   5520 
 
gtcccagatg gagcaactgt ggccctcgtc ccctgcctca ccaagcatgt gctccgggaa   5580 
 
aaccaggatt atgtccctgg agagcggacc ccaatgctgg aggatgtaga tgaggggggc   5640 
 
atccggccct ggcacctggt gaagccaagt gatgagccgg agccgcccag gcctcggagg   5700 
 
ggcagccttc ggggcgggga gcgtgagcgc gccaaggcca tccctgagat ctacctgacc   5760 
 
cgcctgctgt ccatgaaggg caccctgcag aagttcgtgg atgacctgtt ccaggtgatt   5820 
 
ctcagcacca gccgccccgt gccgctcgct gtgaagtact tctttgacct gctggatgag   5880 
 
caggcccagc agcatggcat ctccgaccag gacaccatcc acatctggaa gaccaacagc   5940 
 
ttgcctctga ggttctggat caatataata aaaaacccgc agtttgtgtt cgacgtgcaa   6000 
 
acatctgata acatggatgc ggtgctcctt gtcattgcac agaccttcat ggacgcctgc   6060 
 
accctggccg accacaagct gggccgggac tccccgatca acaaacttct gtatgcacgg   6120 
 
gacattcccc ggtacaagcg gatggtggaa aggtactatg cagacatcag acagactgtc   6180 
 
ccagccagcg accaagagat gaactctgtc ctggctgaac tgtcctggaa ctactccgga   6240 
 
gacctcgggg cgcgagtggc cctgcatgaa ctctacaagt acatcaacaa gtactatgac   6300 
 
cagatcatca ctgccctgga ggaggatggc acggcccaga agatgcagct gggctatcgg   6360 
 
ctccagcaga ttgcagctgc tgtggaaaac aaggtcacag atctatag                6408 
 
 
<210>  4 
<211>  2135 
<212>  PRT 
<213>  Homo sapiens 
 
<400>  4 
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Met Pro Ala Leu Gly Pro Ala Leu Leu Gln Ala Leu Trp Ala Gly Trp  
1               5                   10                  15       
 
 
Val Leu Thr Leu Gln Pro Leu Pro Pro Thr Ala Phe Thr Pro Asn Gly  
            20                  25                  30           
 
 
Thr Tyr Leu Gln His Leu Ala Arg Asp Pro Thr Ser Gly Thr Leu Tyr  
        35                  40                  45               
 
 
Leu Gly Ala Thr Asn Phe Leu Phe Gln Leu Ser Pro Gly Leu Gln Leu  
    50                  55                  60                   
 
 
Glu Ala Thr Val Ser Thr Gly Pro Val Leu Asp Ser Arg Asp Cys Leu  
65                  70                  75                  80   
 
 
Pro Pro Val Met Pro Asp Glu Cys Pro Gln Ala Gln Pro Thr Asn Asn  
                85                  90                  95       
 
 
Pro Asn Gln Leu Leu Leu Val Ser Pro Gly Ala Leu Val Val Cys Gly  
            100                 105                 110          
 
 
Ser Val His Gln Gly Val Cys Glu Gln Arg Arg Leu Gly Gln Leu Glu  
        115                 120                 125              
 
 
Gln Leu Leu Leu Arg Pro Glu Arg Pro Gly Asp Thr Gln Tyr Val Ala  
    130                 135                 140                  
 
 
Ala Asn Asp Pro Ala Val Ser Thr Val Gly Leu Val Ala Gln Gly Leu  
145                 150                 155                 160  
 
 
Ala Gly Glu Pro Leu Leu Phe Val Gly Arg Gly Tyr Thr Ser Arg Gly  
                165                 170                 175      
 
 
Val Gly Gly Gly Ile Pro Pro Ile Thr Thr Arg Ala Leu Trp Pro Pro  
            180                 185                 190          
 
 
Asp Pro Gln Ala Ala Phe Ser Tyr Glu Glu Thr Ala Lys Leu Ala Val  
        195                 200                 205              
 
 
Gly Arg Leu Ser Glu Tyr Ser His His Phe Val Ser Ala Phe Ala Arg  
    210                 215                 220                  
 
 
Gly Ala Ser Ala Tyr Phe Leu Phe Leu Arg Arg Asp Leu Gln Ala Gln  
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225                 230                 235                 240  
 
 
Ser Arg Ala Phe Arg Ala Tyr Val Ser Arg Val Cys Leu Arg Asp Gln  
                245                 250                 255      
 
 
His Tyr Tyr Ser Tyr Val Glu Leu Pro Leu Ala Cys Glu Gly Gly Arg  
            260                 265                 270          
 
 
Tyr Gly Leu Ile Gln Ala Ala Ala Val Ala Thr Ser Arg Glu Val Ala  
        275                 280                 285              
 
 
His Gly Glu Val Leu Phe Ala Ala Phe Ser Ser Ala Ala Pro Pro Thr  
    290                 295                 300                  
 
 
Val Gly Arg Pro Pro Ser Ala Ala Ala Gly Ala Ser Gly Ala Ser Ala  
305                 310                 315                 320  
 
 
Leu Cys Ala Phe Pro Leu Asp Glu Val Asp Arg Leu Ala Asn Arg Thr  
                325                 330                 335      
 
 
Arg Asp Ala Cys Tyr Thr Arg Glu Gly Arg Ala Glu Asp Gly Thr Glu  
            340                 345                 350          
 
 
Val Ala Tyr Ile Glu Tyr Asp Val Asn Ser Asp Cys Ala Gln Leu Pro  
        355                 360                 365              
 
 
Val Asp Thr Leu Asp Ala Tyr Pro Cys Gly Ser Asp His Thr Pro Ser  
    370                 375                 380                  
 
 
Pro Met Ala Ser Arg Val Pro Leu Glu Ala Thr Pro Ile Leu Glu Trp  
385                 390                 395                 400  
 
 
Pro Gly Ile Gln Leu Thr Ala Val Ala Val Thr Met Glu Asp Gly His  
                405                 410                 415      
 
 
Thr Ile Ala Phe Leu Gly Asp Ser Gln Gly Gln Leu His Arg Val Tyr  
            420                 425                 430          
 
 
Leu Gly Pro Gly Ser Asp Gly His Pro Tyr Ser Thr Gln Ser Ile Gln  
        435                 440                 445              
 
 
Gln Gly Ser Ala Val Ser Arg Asp Leu Thr Phe Asp Gly Thr Phe Glu  
    450                 455                 460                  
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His Leu Tyr Val Met Thr Gln Ser Thr Leu Leu Lys Val Pro Val Ala  
465                 470                 475                 480  
 
 
Ser Cys Ala Gln His Leu Asp Cys Ala Ser Cys Leu Ala His Arg Asp  
                485                 490                 495      
 
 
Pro Tyr Cys Gly Trp Cys Val Leu Leu Gly Arg Cys Ser Arg Arg Ser  
            500                 505                 510          
 
 
Glu Cys Ser Arg Gly Gln Gly Pro Glu Gln Trp Leu Trp Ser Phe Gln  
        515                 520                 525              
 
 
Pro Glu Leu Gly Cys Leu Gln Val Ala Ala Met Ser Pro Ala Asn Ile  
    530                 535                 540                  
 
 
Ser Arg Glu Glu Thr Arg Glu Val Phe Leu Ser Val Pro Asp Leu Pro  
545                 550                 555                 560  
 
 
Pro Leu Trp Pro Gly Glu Ser Tyr Ser Cys His Phe Gly Glu His Gln  
                565                 570                 575      
 
 
Ser Pro Ala Leu Leu Thr Gly Ser Gly Val Met Cys Pro Ser Pro Asp  
            580                 585                 590          
 
 
Pro Ser Glu Ala Pro Val Leu Pro Arg Gly Ala Asp Tyr Val Ser Val  
        595                 600                 605              
 
 
Ser Val Glu Leu Arg Phe Gly Ala Val Val Ile Ala Lys Thr Ser Leu  
    610                 615                 620                  
 
 
Ser Phe Tyr Asp Cys Val Ala Val Thr Glu Leu Arg Pro Ser Ala Gln  
625                 630                 635                 640  
 
 
Cys Gln Ala Cys Val Ser Ser Arg Trp Gly Cys Asn Trp Cys Val Trp  
                645                 650                 655      
 
 
Gln His Leu Cys Thr His Lys Ala Ser Cys Asp Ala Gly Pro Met Val  
            660                 665                 670          
 
 
Ala Ser His Gln Ser Pro Leu Val Ser Pro Asp Pro Pro Ala Arg Gly  
        675                 680                 685              
 
 
Gly Pro Ser Pro Ser Pro Pro Thr Ala Pro Lys Ala Leu Ala Thr Pro  
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    690                 695                 700                  
 
 
Ala Pro Asp Thr Leu Pro Val Glu Pro Gly Ala Pro Ser Thr Ala Thr  
705                 710                 715                 720  
 
 
Ala Ser Asp Ile Ser Pro Gly Ala Ser Pro Ser Leu Leu Ser Pro Trp  
                725                 730                 735      
 
 
Gly Pro Trp Ala Gly Ser Gly Ser Ile Ser Ser Pro Gly Ser Thr Gly  
            740                 745                 750          
 
 
Ser Pro Leu His Glu Glu Pro Ser Pro Pro Ser Pro Gln Asn Gly Pro  
        755                 760                 765              
 
 
Gly Thr Ala Val Pro Ala Pro Thr Asp Phe Arg Pro Ser Ala Thr Pro  
    770                 775                 780                  
 
 
Glu Asp Leu Leu Ala Ser Pro Leu Ser Pro Ser Glu Val Ala Ala Val  
785                 790                 795                 800  
 
 
Pro Pro Ala Asp Pro Gly Pro Glu Ala Leu His Pro Thr Val Pro Leu  
                805                 810                 815      
 
 
Asp Leu Pro Pro Ala Thr Val Pro Ala Thr Thr Phe Pro Gly Ala Met  
            820                 825                 830          
 
 
Gly Ser Val Lys Pro Ala Leu Asp Trp Leu Thr Arg Glu Gly Gly Glu  
        835                 840                 845              
 
 
Leu Pro Glu Ala Asp Glu Trp Thr Gly Gly Asp Ala Pro Ala Phe Ser  
    850                 855                 860                  
 
 
Thr Ser Thr Leu Leu Ser Gly Asp Gly Asp Ser Ala Glu Leu Glu Gly  
865                 870                 875                 880  
 
 
Pro Pro Ala Pro Leu Ile Leu Pro Ser Ser Leu Asp Tyr Gln Tyr Asp  
                885                 890                 895      
 
 
Thr Pro Gly Leu Trp Glu Leu Glu Glu Ala Thr Leu Gly Ala Ser Ser  
            900                 905                 910          
 
 
Cys Pro Cys Val Glu Ser Val Gln Gly Ser Thr Leu Met Pro Val His  
        915                 920                 925              
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Val Glu Arg Glu Ile Arg Leu Leu Gly Arg Asn Leu His Leu Phe Gln  
    930                 935                 940                  
 
 
Asp Gly Pro Gly Asp Asn Glu Cys Val Met Glu Leu Glu Gly Leu Glu  
945                 950                 955                 960  
 
 
Val Val Val Glu Ala Arg Val Glu Cys Glu Pro Pro Pro Asp Thr Gln  
                965                 970                 975      
 
 
Cys His Val Thr Cys Gln Gln His Gln Leu Ser Tyr Glu Ala Leu Gln  
            980                 985                 990          
 
 
Pro Glu Leu Arg Val Gly Leu Phe  Leu Arg Arg Ala Gly  Arg Leu Arg  
        995                 1000                 1005              
 
 
Val Asp  Ser Ala Glu Gly Leu  His Val Val Leu Tyr  Asp Cys Ser  
    1010                 1015                 1020              
 
 
Val Gly  His Gly Asp Cys Ser  Arg Cys Gln Thr Ala  Met Pro Gln  
    1025                 1030                 1035              
 
 
Tyr Gly  Cys Val Trp Cys Glu  Gly Glu Arg Pro Arg  Cys Val Thr  
    1040                 1045                 1050              
 
 
Arg Glu  Ala Cys Gly Glu Ala  Glu Ala Val Ala Thr  Gln Cys Pro  
    1055                 1060                 1065              
 
 
Ala Pro  Leu Ile His Ser Val  Glu Pro Leu Thr Gly  Pro Val Asp  
    1070                 1075                 1080              
 
 
Gly Gly  Thr Arg Val Thr Ile  Arg Gly Ser Asn Leu  Gly Gln His  
    1085                 1090                 1095              
 
 
Val Gln  Asp Val Leu Gly Met  Val Thr Val Ala Gly  Val Pro Cys  
    1100                 1105                 1110              
 
 
Ala Val  Asp Ala Gln Glu Tyr  Glu Val Ser Ser Ser  Leu Val Cys  
    1115                 1120                 1125              
 
 
Ile Thr  Gly Ala Ser Gly Glu  Glu Val Ala Gly Ala  Thr Ala Val  
    1130                 1135                 1140              
 
 
Glu Val  Pro Gly Arg Gly Arg  Gly Val Ser Glu His  Asp Phe Ala  
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    1145                 1150                 1155              
 
 
Tyr Gln  Asp Pro Lys Val His  Ser Ile Phe Pro Ala  Arg Gly Pro  
    1160                 1165                 1170              
 
 
Arg Ala  Gly Gly Thr Arg Leu  Thr Leu Asn Gly Ser  Lys Leu Leu  
    1175                 1180                 1185              
 
 
Thr Gly  Arg Leu Glu Asp Ile  Arg Val Val Val Gly  Asp Gln Pro  
    1190                 1195                 1200              
 
 
Cys His  Leu Leu Pro Glu Gln  Gln Ser Glu Gln Leu  Arg Cys Glu  
    1205                 1210                 1215              
 
 
Thr Ser  Pro Arg Pro Thr Pro  Ala Thr Leu Pro Val  Ala Val Trp  
    1220                 1225                 1230              
 
 
Phe Gly  Ala Thr Glu Arg Arg  Leu Gln Arg Gly Gln  Phe Lys Tyr  
    1235                 1240                 1245              
 
 
Thr Leu  Asp Pro Asn Ile Thr  Ser Ala Gly Pro Thr  Lys Ser Phe  
    1250                 1255                 1260              
 
 
Leu Ser  Gly Gly Arg Glu Ile  Cys Val Arg Gly Gln  Asn Leu Asp  
    1265                 1270                 1275              
 
 
Val Val  Gln Thr Pro Arg Ile  Arg Val Thr Val Val  Ser Arg Met  
    1280                 1285                 1290              
 
 
Leu Gln  Pro Ser Gln Gly Leu  Gly Arg Arg Arg Arg  Val Val Pro  
    1295                 1300                 1305              
 
 
Glu Thr  Ala Cys Ser Leu Gly  Pro Ser Cys Ser Ser  Gln Gln Phe  
    1310                 1315                 1320              
 
 
Glu Glu  Pro Cys His Val Asn  Ser Ser Gln Leu Ile  Thr Cys Arg  
    1325                 1330                 1335              
 
 
Thr Pro  Ala Leu Pro Gly Leu  Pro Glu Asp Pro Trp  Val Arg Val  
    1340                 1345                 1350              
 
 
Glu Phe  Ile Leu Asp Asn Leu  Val Phe Asp Phe Ala  Thr Leu Asn  
    1355                 1360                 1365              
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Pro Thr  Pro Phe Ser Tyr Glu  Ala Asp Pro Thr Leu  Gln Pro Leu  
    1370                 1375                 1380              
 
 
Asn Pro  Glu Asp Pro Thr Met  Pro Phe Arg His Lys  Pro Gly Ser  
    1385                 1390                 1395              
 
 
Val Phe  Ser Val Glu Gly Glu  Asn Leu Asp Leu Ala  Met Ser Lys  
    1400                 1405                 1410              
 
 
Glu Glu  Val Val Ala Met Ile  Gly Asp Gly Pro Cys  Val Val Lys  
    1415                 1420                 1425              
 
 
Thr Leu  Thr Arg His His Leu  Tyr Cys Glu Pro Pro  Val Glu Gln  
    1430                 1435                 1440              
 
 
Pro Leu  Pro Arg His His Ala  Leu Arg Glu Ala Pro  Asp Ser Leu  
    1445                 1450                 1455              
 
 
Pro Glu  Phe Thr Val Gln Met  Gly Asn Leu Arg Phe  Ser Leu Gly  
    1460                 1465                 1470              
 
 
His Val  Gln Tyr Asp Gly Glu  Ser Pro Gly Ala Phe  Pro Val Ala  
    1475                 1480                 1485              
 
 
Ala Gln  Val Gly Leu Gly Val  Gly Thr Ser Leu Leu  Ala Leu Gly  
    1490                 1495                 1500              
 
 
Val Ile  Ile Ile Val Leu Met  Tyr Arg Arg Lys Ser  Lys Gln Ala  
    1505                 1510                 1515              
 
 
Leu Arg  Asp Tyr Lys Lys Val  Gln Ile Gln Leu Glu  Asn Leu Glu  
    1520                 1525                 1530              
 
 
Ser Ser  Val Arg Asp Arg Cys  Lys Lys Glu Phe Thr  Asp Leu Met  
    1535                 1540                 1545              
 
 
Thr Glu  Met Thr Asp Leu Thr  Ser Asp Leu Leu Gly  Ser Gly Ile  
    1550                 1555                 1560              
 
 
Pro Phe  Leu Asp Tyr Lys Val  Tyr Ala Glu Arg Ile  Phe Phe Pro  
    1565                 1570                 1575              
 
 
Gly His  Arg Glu Ser Pro Leu  His Arg Asp Leu Gly  Val Pro Glu  
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    1580                 1585                 1590              
 
 
Ser Arg  Arg Pro Thr Val Glu  Gln Gly Leu Gly Gln  Leu Ser Asn  
    1595                 1600                 1605              
 
 
Leu Leu  Asn Ser Lys Leu Phe  Leu Thr Lys Phe Ile  His Thr Leu  
    1610                 1615                 1620              
 
 
Glu Ser  Gln Arg Thr Phe Ser  Ala Arg Asp Arg Ala  Tyr Val Ala  
    1625                 1630                 1635              
 
 
Ser Leu  Leu Thr Val Ala Leu  His Gly Lys Leu Glu  Tyr Phe Thr  
    1640                 1645                 1650              
 
 
Asp Ile  Leu Arg Thr Leu Leu  Ser Asp Leu Val Ala  Gln Tyr Val  
    1655                 1660                 1665              
 
 
Ala Lys  Asn Pro Lys Leu Met  Leu Arg Arg Thr Glu  Thr Val Val  
    1670                 1675                 1680              
 
 
Glu Lys  Leu Leu Thr Asn Trp  Met Ser Ile Cys Leu  Tyr Thr Phe  
    1685                 1690                 1695              
 
 
Val Arg  Asp Ser Val Gly Glu  Pro Leu Tyr Met Leu  Phe Arg Gly  
    1700                 1705                 1710              
 
 
Ile Lys  His Gln Val Asp Lys  Gly Pro Val Asp Ser  Val Thr Gly  
    1715                 1720                 1725              
 
 
Lys Ala  Lys Tyr Thr Leu Asn  Asp Asn Arg Leu Leu  Arg Glu Asp  
    1730                 1735                 1740              
 
 
Val Glu  Tyr Arg Pro Leu Thr  Leu Asn Ala Leu Leu  Ala Val Gly  
    1745                 1750                 1755              
 
 
Pro Gly  Ala Gly Glu Ala Gln  Gly Val Pro Val Lys  Val Leu Asp  
    1760                 1765                 1770              
 
 
Cys Asp  Thr Ile Ser Gln Ala  Lys Glu Lys Met Leu  Asp Gln Leu  
    1775                 1780                 1785              
 
 
Tyr Lys  Gly Val Pro Leu Thr  Gln Arg Pro Asp Pro  Arg Thr Leu  
    1790                 1795                 1800              
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Asp Val  Glu Trp Arg Ser Gly  Val Ala Gly His Leu  Ile Leu Ser  
    1805                 1810                 1815              
 
 
Asp Glu  Asp Val Thr Ser Glu  Val Gln Gly Leu Trp  Arg Arg Leu  
    1820                 1825                 1830              
 
 
Asn Thr  Leu Gln His Tyr Lys  Val Pro Asp Gly Ala  Thr Val Ala  
    1835                 1840                 1845              
 
 
Leu Val  Pro Cys Leu Thr Lys  His Val Leu Arg Glu  Asn Gln Asp  
    1850                 1855                 1860              
 
 
Tyr Val  Pro Gly Glu Arg Thr  Pro Met Leu Glu Asp  Val Asp Glu  
    1865                 1870                 1875              
 
 
Gly Gly  Ile Arg Pro Trp His  Leu Val Lys Pro Ser  Asp Glu Pro  
    1880                 1885                 1890              
 
 
Glu Pro  Pro Arg Pro Arg Arg  Gly Ser Leu Arg Gly  Gly Glu Arg  
    1895                 1900                 1905              
 
 
Glu Arg  Ala Lys Ala Ile Pro  Glu Ile Tyr Leu Thr  Arg Leu Leu  
    1910                 1915                 1920              
 
 
Ser Met  Lys Gly Thr Leu Gln  Lys Phe Val Asp Asp  Leu Phe Gln  
    1925                 1930                 1935              
 
 
Val Ile  Leu Ser Thr Ser Arg  Pro Val Pro Leu Ala  Val Lys Tyr  
    1940                 1945                 1950              
 
 
Phe Phe  Asp Leu Leu Asp Glu  Gln Ala Gln Gln His  Gly Ile Ser  
    1955                 1960                 1965              
 
 
Asp Gln  Asp Thr Ile His Ile  Trp Lys Thr Asn Ser  Leu Pro Leu  
    1970                 1975                 1980              
 
 
Arg Phe  Trp Ile Asn Ile Ile  Lys Asn Pro Gln Phe  Val Phe Asp  
    1985                 1990                 1995              
 
 
Val Gln  Thr Ser Asp Asn Met  Asp Ala Val Leu Leu  Val Ile Ala  
    2000                 2005                 2010              
 
 
Gln Thr  Phe Met Asp Ala Cys  Thr Leu Ala Asp His  Lys Leu Gly  
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    2015                 2020                 2025              
 
 
Arg Asp  Ser Pro Ile Asn Lys  Leu Leu Tyr Ala Arg  Asp Ile Pro  
    2030                 2035                 2040              
 
 
Arg Tyr  Lys Arg Met Val Glu  Arg Tyr Tyr Ala Asp  Ile Arg Gln  
    2045                 2050                 2055              
 
 
Thr Val  Pro Ala Ser Asp Gln  Glu Met Asn Ser Val  Leu Ala Glu  
    2060                 2065                 2070              
 
 
Leu Ser  Trp Asn Tyr Ser Gly  Asp Leu Gly Ala Arg  Val Ala Leu  
    2075                 2080                 2085              
 
 
His Glu  Leu Tyr Lys Tyr Ile  Asn Lys Tyr Tyr Asp  Gln Ile Ile  
    2090                 2095                 2100              
 
 
Thr Ala  Leu Glu Glu Asp Gly  Thr Ala Gln Lys Met  Gln Leu Gly  
    2105                 2110                 2115              
 
 
Tyr Arg  Leu Gln Gln Ile Ala  Ala Ala Val Glu Asn  Lys Val Thr  
    2120                 2125                 2130              
 
 
Asp Leu   
    2135  
 
 
<210>  5 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Plxnb1 sense 
 
<400>  5 
tgggtcatgt gcagtacgat                                                 20 
 
 
<210>  6 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Plxnb1 antisense 
 
<400>  6 
cactgctctc caggttctcc                                                 20 
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<210>  7 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Plxnb2 sense 
 
<400>  7 
aggggagcct ctctacaagc                                                 20 
 
 
<210>  8 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Plxnb2 antisense 
 
<400>  8 
tcgatccctt catcctgaac                                                 20 
 
 
<210>  9 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Plxnb3 sense 
 
<400>  9 
atatgctgag cgtgccttct                                                 20 
 
 
<210>  10 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Plxnb3 antisense 
 
<400>  10 
tgctgttgag caaattggag                                                 20 
 
 
<210>  11 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  CD72 sense 
 
<400>  11 
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gccttctcct gtcctgtctg                                                 20 
 
 
<210>  12 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  CD72 antisense 
 
<400>  12 
cctcctggaa ctgctgagac                                                 20 
 
 
<210>  13 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Alpl sense 
 
<400>  13 
aacccagaca caagcattcc                                                 20 
 
 
<210>  14 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Alpl antisense 
 
<400>  14 
gcctttgagg tttttggtca                                                 20 
 
 
<210>  15 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Bglap sense 
 
<400>  15 
gcgctctgtc tctctgacct                                                 20 
 
 
<210>  16 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Bglap antisense 
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<400>  16 
accttattgc cctcctgctt                                                 20 
 
 
<210>  17 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Col1a1 sense 
 
<400>  17 
gagcggagag tactggatcg                                                 20 
 
 
<210>  18 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Col1a1 antisense 
 
<400>  18 
gttcgggctg atgtaccagt                                                 20 
 
 
<210>  19 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Gapdh sense 
 
<400>  19 
acccagaaga ctgtggatgg                                                 20 
 
 
<210>  20 
<211>  20 
<212>  DNA 
<213>  Artificial 
 
<220> 
<223>  Gapdh antisense 
 
<400>  20 
cacattgggg gtaggaacac                                                 20 
 
 


