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<212>  DNA

<213>  Artificial Sequence

<220>

<223>  pCCL-PGK-FANCAW-82-PRO vector sequence

<400>  1

ggggttgggg ttgcgccttt tccaaggcag ccctgggttt gcgcagggac gcggctgctc       60

tgggcgtggt tccgggaaac gcagcggcgc cgaccctggg tctcgcacat tcttcacgtc      120

cgttcgcagc gtcacccgga tcttcgccgc tacccttgtg ggccccccgg cgacgcttcc      180

tgctccgccc ctaagtcggg aaggttcctt gcggttcgcg gcgtgccgga cgtgacaaac      240

ggaagccgca cgtctcacta gtaccctcgc agacggacag cgccagggag caatggcagc      300

gcgccgaccg cgatgggctg tggccaatag cggctgctca gcagggcgcg ccgagagcag      360

cggccgggaa ggggcggtgc gggaggcggg gtgtggggcg gtagtgtggg ccctgttcct      420

gcccgcgcgg tgttccgcat tctgcaagcc tccggagcgc acgtcggcag tcggctccct      480

cgttgaccga atcaccgacc tctctcccca gggggatccc ccgggctgca ggaattcatg      540

tccgactcgt gggtcccgaa ctccgcctcg ggccaggacc cagggggccg ccggagggcc      600

tgggccgagc tgctggcggg aagggtcaag agggaaaaat ataatcctga aagggcacag      660



aaattaaagg aatcagctgt gcgcctcctg cgaagccatc aggacctgaa tgcccttttg      720

cttgaggtag aaggtccact gtgtaaaaaa ttgtctctca gcaaagtgat tgactgtgac      780

agttctgagg cctatgctaa tcattctagt tcatttatag gctctgcttt gcaggatcaa      840

gcctcaaggc tgggggttcc cgtgggtatt ctctcagccg ggatggttgc ctctagcgtg      900

ggacagatct gcacggctcc agcggagacc agtcaccctg tgctgctgac tgtggagcag      960

agaaagaagc tgtcttccct gttagagttt gctcagtatt tattggcaca cagtatgttc     1020

tcccgtcttt ccttctgtca agaattatgg aaaatacaga gttctttgtt gcttgaagcg     1080

gtgtggcatc ttcacgtaca aggcattgtg agcctgcaag agctgctgga aagccatccc     1140

gacatgcatg ctgtgggatc gtggctcttc aggaatctgt gctgcctttg tgaacagatg     1200

gaagcatcct gccagcatgc tgacgtcgcc agggccatgc tttctgattt tgttcaaatg     1260

tttgttttga ggggatttca gaaaaactca gatctgagaa gaactgtgga gcctgaaaaa     1320

atgccgcagg tcacggttga tgtactgcag agaatgctga tttttgcact tgacgctttg     1380

gctgctggag tacaggagga gtcctccact cacaagatcg tgaggtgctg gttcggagtg     1440

ttcagtggac acacgcttgg cagtgtaatt tccacagatc ctctgaagag gttcttcagt     1500

cataccctga ctcagatact cactcacagc cctgtgctga aagcatctga tgctgttcag     1560

atgcagagag agtggagctt tgcgcggaca caccctctgc tcacctcact gtaccgcagg     1620

ctctttgtga tgctgagtgc agaggagttg gttggccatt tgcaagaagt tctggaaacg     1680

caggaggttc actggcagag agtgctctcc tttgtgtctg ccctggttgt ctgctttcca     1740

gaagcgcagc agctgcttga agactgggtg gcgcgtttga tggcccaggc attcgagagc     1800

tgccagctgg acagcatggt cactgcgttc ctggttgtgc gccaggcagc actggagggc     1860

ccctctgcgt tcctgtcata tgcagactgg ttcaaggcct cctttgggag cacacgaggc     1920

taccatggct gcagcaagaa ggccctggtc ttcctgttta cgttcttgtc agaactcgtg     1980

ccttttgagt ctccccggta cctgcaggtg cacattctcc acccacccct ggttcccagc     2040

aagtaccgct ccctcctcac agactacatc tcattggcca agacacggct ggccgacctc     2100

aaggtttcta tagaaaacat gggactctac gaggatttgt catcagctgg ggacattact     2160



gagccccaca gccaagctct tcaggatgtt gaaaaggcca tcatggtgtt tgagcatacg     2220

gggaacatcc cagtcaccgt catggaggcc agcatattca ggaggcctta ctacgtgtcc     2280

cacttcctcc ccgccctgct cacacctcga gtgctcccca aagtccctga ctcccgtgtg     2340

gcgtttatag agtctctgaa gagagcagat aaaatccccc catctctgta ctccacctac     2400

tgccaggcct gctctgctgc tgaagagaag ccagaagatg cagccctggg agtgagggca     2460

gaacccaact ctgctgagga gcccctggga cagctcacag ctgcactggg agagctgaga     2520

gcctccatga cagaccccag ccagcgtgat gttatatcgg cacaggtggc agtgatttct     2580

gaaagactga gggctgtcct gggccacaat gaggatgaca gcagcgttga gatatcaaag     2640

attcagctca gcatcaacac gccgagactg gagccacggg aacacattgc tgtggacctc     2700

ctgctgacgt ctttctgtca gaacctgatg gctgcctcca gtgtcgctcc cccggagagg     2760

cagggtccct gggctgccct cttcgtgagg accatgtgtg gacgtgtgct ccctgcagtg     2820

ctcacccggc tctgccagct gctccgtcac cagggcccga gcctgagtgc cccacatgtg     2880

ctggggttgg ctgccctggc cgtgcacctg ggtgagtcca ggtctgcgct cccagaggtg     2940

gatgtgggtc ctcctgcacc tggtgctggc cttcctgtcc ctgcgctctt tgacagcctc     3000

ctgacctgta ggacgaggga ttccttgttc ttctgcctga aattttgtac agcagcaatt     3060

tcttactctc tctgcaagtt ttcttcccag tcacgagata ctttgtgcag ctgcttatct     3120

ccaggcctta ttaaaaagtt tcagttcctc atgttcagat tgttctcaga ggcccgacag     3180

cctctttctg aggaggacgt agccagcctt tcctggagac ccttgcacct tccttctgca     3240

gactggcaga gagctgccct ctctctctgg acacacagaa ccttccgaga ggtgttgaaa     3300

gaggaagatg ttcacttaac ttaccaagac tggttacacc tggagctgga aattcaacct     3360

gaagctgatg ctctttcaga tactgaacgg caggacttcc accagtgggc gatccatgag     3420

cactttctcc ctgagtcctc ggcttcaggg ggctgtgacg gagacctgca ggctgcgtgt     3480

accattcttg tcaacgcact gatggatttc caccaaagct caaggagtta tgaccactca     3540

gaaaattctg atttggtctt tggtggccgc acaggaaatg aggatattat ttccagattg     3600

caggagatgg tagctgacct ggagctgcag caagacctca tagtgcctct cggccacacc     3660



ccttcccagg agcacttcct ctttgagatt ttccgcagac ggctccaggc tctgacaagc     3720

gggtggagcg tggctgccag ccttcagaga cagagggagc tgctaatgta caaacggatc     3780

ctcctccgcc tgccttcgtc tgtcctctgc ggcagcagct tccaggcaga acagcccatc     3840

actgccagat gcgagcagtt cttccacttg gtcaactctg agatgagaaa cttctgctcc     3900

cacggaggtg ccctgacaca ggacatcact gcccacttct tcaggggcct cctgaacgcc     3960

tgtctgcgga gcagagaccc ctccctgatg gtcgacttca tactggccaa gtgccagacg     4020

aaatgcccct taattttgac ctctgctctg gtgtggtggc cgagcctgga gcctgtgctg     4080

ctctgccggt ggaggagaca ctgccagagc ccgctgcccc gggaactgca gaagctacaa     4140

gaaggccggc agtttgccag cgatttcctc tcccctgagg ctgcctcccc agcacccaac     4200

ccggactggc tctcagctgc tgcactgcac tttgcgattc aacaagtcag ggaagaaaac     4260

atcaggaagc agctaaagaa gctggactgc gagagagagg agctattggt tttccttttc     4320

ttcttctcct tgatgggcct gctgtcgtca catctgacct caaatagcac cacagacctg     4380

ccaaaggctt tccacgtttg tgcagcaatc ctcgagtgtt tagagaagag gaagatatcc     4440

tggctggcac tctttcagtt gacagagagt gacctcaggc tggggcggct cctcctccgt     4500

gtggccccgg atcagcacac caggctgctg cctttcgctt tttacagtct tctctcctac     4560

ttccatgaag acgcggccat cagggaagag gccttcctgc atgttgctgt ggacatgtac     4620

ttgaagctgg tccagctctt cgtggctggg gatacaagca cagtttcacc tccagctggc     4680

aggagcctgg agctcaaggg tcagggcaac cccgtggaac tgataacaaa agctcgtctt     4740

tttctgctgc agttaatacc tcggtgcccg aaaaagagct tctcacacgt ggcagagctg     4800

ctggctgatc gtggggactg cgacccagag gtgagcgccg ccctccagag cagacagcag     4860

gctgcccctg acgctgacct gtcccaggag cctcatctct tctgatgaga attcgatatc     4920

aagcttatcg ataccgtcga atcccccggg ctgcaggaat tcgagcatct taccgccatt     4980

tattcccata tttgttctgt ttttcttgat ttgggtatac atttaaatgt taataaaaca     5040

aaatggtggg gcaatcattt acatttttag ggatatgtaa ttactagttc aggtgtattg     5100

ccacaagaca aacatgttaa gaaactttcc cgttatttac gctctgttcc tgttaatcaa     5160



cctctggatt acaaaatttg tgaaagattg actgatattc ttaactatgt tgctcctttt     5220

acgctgtgtg gatatgctgc tttaatgcct ctgtatcatg ctattgcttc ccgtacggct     5280

ttcgttttct cctccttgta taaatcctgg ttgctgtctc tttatgagga gttgtggccc     5340

gttgtccgtc aacgtggcgt ggtgtgctct gtgtttgctg acgcaacccc cactggctgg     5400

ggcattgcca ccacctgtca actcctttct gggactttcg ctttccccct cccgatcgcc     5460

acggcagaac tcatcgccgc ctgccttgcc cgctgctgga caggggctag gttgctgggc     5520

actgataatt ccgtggtgtt gtcggggaag ggcc                                 5554

<210>  2

<211>  1455

<212>  PRT

<213>  Homo sapiens

<400>  2

Met Ser Asp Ser Trp Val Pro Asn Ser Ala Ser Gly Gln Asp Pro Gly 

1               5                   10                  15      

Gly Arg Arg Arg Ala Trp Ala Glu Leu Leu Ala Gly Arg Val Lys Arg 

            20                  25                  30          

Glu Lys Tyr Asn Pro Glu Arg Ala Gln Lys Leu Lys Glu Ser Ala Val 

        35                  40                  45              

Arg Leu Leu Arg Ser His Gln Asp Leu Asn Ala Leu Leu Leu Glu Val 

    50                  55                  60                  

Glu Gly Pro Leu Cys Lys Lys Leu Ser Leu Ser Lys Val Ile Asp Cys 

65                  70                  75                  80  

Asp Ser Ser Glu Ala Tyr Ala Asn His Ser Ser Ser Phe Ile Gly Ser 

                85                  90                  95      

Ala Leu Gln Asp Gln Ala Ser Arg Leu Gly Val Pro Val Gly Ile Leu 

            100                 105                 110         



Ser Ala Gly Met Val Ala Ser Ser Val Gly Gln Ile Cys Thr Ala Pro 

        115                 120                 125             

Ala Glu Thr Ser His Pro Val Leu Leu Thr Val Glu Gln Arg Lys Lys 

    130                 135                 140                 

Leu Ser Ser Leu Leu Glu Phe Ala Gln Tyr Leu Leu Ala His Ser Met 

145                 150                 155                 160 

Phe Ser Arg Leu Ser Phe Cys Gln Glu Leu Trp Lys Ile Gln Ser Ser 

                165                 170                 175     

Leu Leu Leu Glu Ala Val Trp His Leu His Val Gln Gly Ile Val Ser 

            180                 185                 190         

Leu Gln Glu Leu Leu Glu Ser His Pro Asp Met His Ala Val Gly Ser 

        195                 200                 205             

Trp Leu Phe Arg Asn Leu Cys Cys Leu Cys Glu Gln Met Glu Ala Ser 

    210                 215                 220                 

Cys Gln His Ala Asp Val Ala Arg Ala Met Leu Ser Asp Phe Val Gln 

225                 230                 235                 240 

Met Phe Val Leu Arg Gly Phe Gln Lys Asn Ser Asp Leu Arg Arg Thr 

                245                 250                 255     

Val Glu Pro Glu Lys Met Pro Gln Val Thr Val Asp Val Leu Gln Arg 

            260                 265                 270         

Met Leu Ile Phe Ala Leu Asp Ala Leu Ala Ala Gly Val Gln Glu Glu 

        275                 280                 285             

Ser Ser Thr His Lys Ile Val Arg Cys Trp Phe Gly Val Phe Ser Gly 

    290                 295                 300                 

His Thr Leu Gly Ser Val Ile Ser Thr Asp Pro Leu Lys Arg Phe Phe 



305                 310                 315                 320 

Ser His Thr Leu Thr Gln Ile Leu Thr His Ser Pro Val Leu Lys Ala 

                325                 330                 335     

Ser Asp Ala Val Gln Met Gln Arg Glu Trp Ser Phe Ala Arg Thr His 

            340                 345                 350         

Pro Leu Leu Thr Ser Leu Tyr Arg Arg Leu Phe Val Met Leu Ser Ala 

        355                 360                 365             

Glu Glu Leu Val Gly His Leu Gln Glu Val Leu Glu Thr Gln Glu Val 

    370                 375                 380                 

His Trp Gln Arg Val Leu Ser Phe Val Ser Ala Leu Val Val Cys Phe 

385                 390                 395                 400 

Pro Glu Ala Gln Gln Leu Leu Glu Asp Trp Val Ala Arg Leu Met Ala 

                405                 410                 415     

Gln Ala Phe Glu Ser Cys Gln Leu Asp Ser Met Val Thr Ala Phe Leu 

            420                 425                 430         

Val Val Arg Gln Ala Ala Leu Glu Gly Pro Ser Ala Phe Leu Ser Tyr 

        435                 440                 445             

Ala Asp Trp Phe Lys Ala Ser Phe Gly Ser Thr Arg Gly Tyr His Gly 

    450                 455                 460                 

Cys Ser Lys Lys Ala Leu Val Phe Leu Phe Thr Phe Leu Ser Glu Leu 

465                 470                 475                 480 

Val Pro Phe Glu Ser Pro Arg Tyr Leu Gln Val His Ile Leu His Pro 

                485                 490                 495     

Pro Leu Val Pro Ser Lys Tyr Arg Ser Leu Leu Thr Asp Tyr Ile Ser 

            500                 505                 510         



Leu Ala Lys Thr Arg Leu Ala Asp Leu Lys Val Ser Ile Glu Asn Met 

        515                 520                 525             

Gly Leu Tyr Glu Asp Leu Ser Ser Ala Gly Asp Ile Thr Glu Pro His 

    530                 535                 540                 

Ser Gln Ala Leu Gln Asp Val Glu Lys Ala Ile Met Val Phe Glu His 

545                 550                 555                 560 

Thr Gly Asn Ile Pro Val Thr Val Met Glu Ala Ser Ile Phe Arg Arg 

                565                 570                 575     

Pro Tyr Tyr Val Ser His Phe Leu Pro Ala Leu Leu Thr Pro Arg Val 

            580                 585                 590         

Leu Pro Lys Val Pro Asp Ser Arg Val Ala Phe Ile Glu Ser Leu Lys 

        595                 600                 605             

Arg Ala Asp Lys Ile Pro Pro Ser Leu Tyr Ser Thr Tyr Cys Gln Ala 

    610                 615                 620                 

Cys Ser Ala Ala Glu Glu Lys Pro Glu Asp Ala Ala Leu Gly Val Arg 

625                 630                 635                 640 

Ala Glu Pro Asn Ser Ala Glu Glu Pro Leu Gly Gln Leu Thr Ala Ala 

                645                 650                 655     

Leu Gly Glu Leu Arg Ala Ser Met Thr Asp Pro Ser Gln Arg Asp Val 

            660                 665                 670         

Ile Ser Ala Gln Val Ala Val Ile Ser Glu Arg Leu Arg Ala Val Leu 

        675                 680                 685             

Gly His Asn Glu Asp Asp Ser Ser Val Glu Ile Ser Lys Ile Gln Leu 

    690                 695                 700                 

Ser Ile Asn Thr Pro Arg Leu Glu Pro Arg Glu His Ile Ala Val Asp 



705                 710                 715                 720 

Leu Leu Leu Thr Ser Phe Cys Gln Asn Leu Met Ala Ala Ser Ser Val 

                725                 730                 735     

Ala Pro Pro Glu Arg Gln Gly Pro Trp Ala Ala Leu Phe Val Arg Thr 

            740                 745                 750         

Met Cys Gly Arg Val Leu Pro Ala Val Leu Thr Arg Leu Cys Gln Leu 

        755                 760                 765             

Leu Arg His Gln Gly Pro Ser Leu Ser Ala Pro His Val Leu Gly Leu 

    770                 775                 780                 

Ala Ala Leu Ala Val His Leu Gly Glu Ser Arg Ser Ala Leu Pro Glu 

785                 790                 795                 800 

Val Asp Val Gly Pro Pro Ala Pro Gly Ala Gly Leu Pro Val Pro Ala 

                805                 810                 815     

Leu Phe Asp Ser Leu Leu Thr Cys Arg Thr Arg Asp Ser Leu Phe Phe 

            820                 825                 830         

Cys Leu Lys Phe Cys Thr Ala Ala Ile Ser Tyr Ser Leu Cys Lys Phe 

        835                 840                 845             

Ser Ser Gln Ser Arg Asp Thr Leu Cys Ser Cys Leu Ser Pro Gly Leu 

    850                 855                 860                 

Ile Lys Lys Phe Gln Phe Leu Met Phe Arg Leu Phe Ser Glu Ala Arg 

865                 870                 875                 880 

Gln Pro Leu Ser Glu Glu Asp Val Ala Ser Leu Ser Trp Arg Pro Leu 

                885                 890                 895     

His Leu Pro Ser Ala Asp Trp Gln Arg Ala Ala Leu Ser Leu Trp Thr 

            900                 905                 910         



His Arg Thr Phe Arg Glu Val Leu Lys Glu Glu Asp Val His Leu Thr 

        915                 920                 925             

Tyr Gln Asp Trp Leu His Leu Glu Leu Glu Ile Gln Pro Glu Ala Asp 

    930                 935                 940                 

Ala Leu Ser Asp Thr Glu Arg Gln Asp Phe His Gln Trp Ala Ile His 

945                 950                 955                 960 

Glu His Phe Leu Pro Glu Ser Ser Ala Ser Gly Gly Cys Asp Gly Asp 

                965                 970                 975     

Leu Gln Ala Ala Cys Thr Ile Leu Val Asn Ala Leu Met Asp Phe His 

            980                 985                 990         

Gln Ser Ser Arg Ser Tyr Asp His  Ser Glu Asn Ser Asp  Leu Val Phe 

        995                 1000                 1005             

Gly Gly  Arg Thr Gly Asn Glu  Asp Ile Ile Ser Arg  Leu Gln Glu 

    1010                 1015                 1020             

Met Val  Ala Asp Leu Glu Leu  Gln Gln Asp Leu Ile  Val Pro Leu 

    1025                 1030                 1035             

Gly His  Thr Pro Ser Gln Glu  His Phe Leu Phe Glu  Ile Phe Arg 

    1040                 1045                 1050             

Arg Arg  Leu Gln Ala Leu Thr  Ser Gly Trp Ser Val  Ala Ala Ser 

    1055                 1060                 1065             

Leu Gln  Arg Gln Arg Glu Leu  Leu Met Tyr Lys Arg  Ile Leu Leu 

    1070                 1075                 1080             

Arg Leu  Pro Ser Ser Val Leu  Cys Gly Ser Ser Phe  Gln Ala Glu 

    1085                 1090                 1095             

Gln Pro  Ile Thr Ala Arg Cys  Glu Gln Phe Phe His  Leu Val Asn 



    1100                 1105                 1110             

Ser Glu  Met Arg Asn Phe Cys  Ser His Gly Gly Ala  Leu Thr Gln 

    1115                 1120                 1125             

Asp Ile  Thr Ala His Phe Phe  Arg Gly Leu Leu Asn  Ala Cys Leu 

    1130                 1135                 1140             

Arg Ser  Arg Asp Pro Ser Leu  Met Val Asp Phe Ile  Leu Ala Lys 

    1145                 1150                 1155             

Cys Gln  Thr Lys Cys Pro Leu  Ile Leu Thr Ser Ala  Leu Val Trp 

    1160                 1165                 1170             

Trp Pro  Ser Leu Glu Pro Val  Leu Leu Cys Arg Trp  Arg Arg His 

    1175                 1180                 1185             

Cys Gln  Ser Pro Leu Pro Arg  Glu Leu Gln Lys Leu  Gln Glu Gly 

    1190                 1195                 1200             

Arg Gln  Phe Ala Ser Asp Phe  Leu Ser Pro Glu Ala  Ala Ser Pro 

    1205                 1210                 1215             

Ala Pro  Asn Pro Asp Trp Leu  Ser Ala Ala Ala Leu  His Phe Ala 

    1220                 1225                 1230             

Ile Gln  Gln Val Arg Glu Glu  Asn Ile Arg Lys Gln  Leu Lys Lys 

    1235                 1240                 1245             

Leu Asp  Cys Glu Arg Glu Glu  Leu Leu Val Phe Leu  Phe Phe Phe 

    1250                 1255                 1260             

Ser Leu  Met Gly Leu Leu Ser  Ser His Leu Thr Ser  Asn Ser Thr 

    1265                 1270                 1275             

Thr Asp  Leu Pro Lys Ala Phe  His Val Cys Ala Ala  Ile Leu Glu 

    1280                 1285                 1290             



Cys Leu  Glu Lys Arg Lys Ile  Ser Trp Leu Ala Leu  Phe Gln Leu 

    1295                 1300                 1305             

Thr Glu  Ser Asp Leu Arg Leu  Gly Arg Leu Leu Leu  Arg Val Ala 

    1310                 1315                 1320             

Pro Asp  Gln His Thr Arg Leu  Leu Pro Phe Ala Phe  Tyr Ser Leu 

    1325                 1330                 1335             

Leu Ser  Tyr Phe His Glu Asp  Ala Ala Ile Arg Glu  Glu Ala Phe 

    1340                 1345                 1350             

Leu His  Val Ala Val Asp Met  Tyr Leu Lys Leu Val  Gln Leu Phe 

    1355                 1360                 1365             

Val Ala  Gly Asp Thr Ser Thr  Val Ser Pro Pro Ala  Gly Arg Ser 

    1370                 1375                 1380             

Leu Glu  Leu Lys Gly Gln Gly  Asn Pro Val Glu Leu  Ile Thr Lys 

    1385                 1390                 1395             

Ala Arg  Leu Phe Leu Leu Gln  Leu Ile Pro Arg Cys  Pro Lys Lys 

    1400                 1405                 1410             

Ser Phe  Ser His Val Ala Glu  Leu Leu Ala Asp Arg  Gly Asp Cys 

    1415                 1420                 1425             

Asp Pro  Glu Val Ser Ala Ala  Leu Gln Ser Arg Gln  Gln Ala Ala 

    1430                 1435                 1440             

Pro Asp  Ala Asp Leu Ser Gln  Glu Pro His Leu Phe  

    1445                 1450                 1455 

<210>  3

<211>  3903

<212>  DNA

<213>  Artificial Sequence



<220>

<223>  pCCL-ChimhCD18W-82-RO vector sequence

<400>  3

cgcgtctgcc agctttcttg ctttgctgga gtattctgga atttgatggg ttgagggttc       60

tggacacaat gccccaagcc ccttccttgt tgtgctgggt tcctatttct gctctcggca      120

ctgacttagc agctgctcaa gagctcacca tgttggcttg gattacacgg tctcacccac      180

atctccggca gtttgtgggc aaacttcctg agcagccttg ggtgatgaaa cctttcatgg      240

tagcaggaga atgggactgt gaattctcaa tcccctgtcc ccaccccttc cttcctctct      300

cagggccttg ctgtctagga ggagggagca cagcagcaac tgactgggca gcctttcagg      360

aaaggctagc ccgggctcga tcgagaagct tgataattcc gtgaggtggg gagggctggg      420

accagggttc cctctttctc ttctgcggtg gccctggcct ggtgctagga ctgcgcgcct      480

cccctcagta cccgcggaca ccctgggctt ccctgggccc agcatctgcc tggggcctcg      540

ccctgggctc cccctcctga cccccacctt gcgccccttc ccggtgttcc cggggcgctg      600

ccgggccctg gggcctgcgg ggcgcgggcg gctcttggct gggccattct ttcccggccc      660

cctcctccct tccgtttccg tggccgtgcg gccggctaga ggctgcggcc cagcgcggag      720

caggggggct ggcaggcgtc ggggcggtcg ggccggtccc gcccgcccct tcccctccac      780

aggcccgccc cggggcctgg gccaactgaa accgcgggag gaggaagcgc ggaatcagga      840

actggccggg gtccgcaccg ggcctgagtc ggtccgaggc cgtcccagga gcagctgccc      900

gaagggcgaa ttgggggatc ccccgggcta atgccaactt tgtacaaaaa agcaggctcc      960

accatgctgg gcctgcgccc cccacttctc gccctggtgg ggctgctctc cctcgggtgc     1020

gtcctctctc aggagtgcac gaagttcaag gtcagcagct gccgggaatg catcgagtcg     1080

gggcccggct gcacctggtg ccagaagctg aacttcacag ggccggggga tcctgactcc     1140

attcgctgcg acacccggcc acagctgctc atgaggggct gtgcggctga cgacatcatg     1200

gaccccacaa gcctcgctga aacccaggaa gaccacaatg ggggccagaa gcagctgtcc     1260

ccacaaaaag tgacgcttta cctgcgacca ggccaggcag cagcgttcaa cgtgaccttc     1320

cggcgggcca agggctaccc catcgacctg tactatctga tggacctctc ctactccatg     1380



cttgatgacc tcaggaatgt caagaagcta ggtggcgacc tgctccgggc cctcaacgag     1440

atcaccgagt ccggccgcat tggcttcggg tccttcgtgg acaagaccgt gctgccgttc     1500

gtgaacacgc accctgataa gctgcgaaac ccatgcccca acaaggagaa agagtgccag     1560

cccccgtttg ccttcaggca cgtgctgaag ctgaccaaca actccaacca gtttcagacc     1620

gaggtcggga agcagctgat ttccggaaac ctggatgcac ccgagggtgg gctggacgcc     1680

atgatgcagg tcgccgcctg cccggaggaa atcggctggc gcaacgtcac gcggctgctg     1740

gtgtttgcca ctgatgacgg cttccatttc gcgggcgacg ggaagctggg cgccatcctg     1800

acccccaacg acggccgctg tcacctggag gacaacttgt acaagaggag caacgaattc     1860

gactacccat cggtgggcca gctggcgcac aagctggctg aaaacaacat ccagcccatc     1920

ttcgcggtga ccagtaggat ggtgaagacc tacgagaaac tcaccgagat catccccaag     1980

tcagccgtgg gggagctgtc tgaggactcc agcaatgtgg tccatctcat taagaatgct     2040

tacaataaac tctcctccag ggtattcctg gatcacaacg ccctccccga caccctgaaa     2100

gtcacctacg actccttctg cagcaatgga gtgacgcaca ggaaccagcc cagaggtgac     2160

tgtgatggcg tgcagatcaa tgtcccgatc accttccagg tgaaggtcac ggccacagag     2220

tgcatccagg agcagtcgtt tgtcatccgg gcgctgggct tcacggacat agtgaccgtg     2280

caggtccttc cccagtgtga gtgccggtgc cgggaccaga gcagagaccg cagcctctgc     2340

catggcaagg gcttcttgga gtgcggcatc tgcaggtgtg acactggcta cattgggaaa     2400

aactgtgagt gccagacaca gggccggagc agccaggagc tggaaggaag ctgccggaag     2460

gacaacaact ccatcatctg ctcagggctg ggggactgtg tctgcgggca gtgcctgtgc     2520

cacaccagcg acgtccccgg caagctgata tacgggcagt actgcgagtg tgacaccatc     2580

aactgtgagc gctacaacgg ccaggtctgc ggcggcccgg ggagggggct ctgcttctgc     2640

gggaagtgcc gctgccaccc gggctttgag ggctcagcgt gccagtgcga gaggaccact     2700

gagggctgcc tgaacccgcg gcgtgttgag tgtagtggtc gtggccggtg ccgctgcaac     2760

gtatgcgagt gccattcagg ctaccagctg cctctgtgcc aggagtgccc cggctgcccc     2820

tcaccctgtg gcaagtacat ctcctgcgcc gagtgcctga agttcgaaaa gggccccttt     2880



gggaagaact gcagcgcggc gtgtccgggc ctgcagctgt cgaacaaccc cgtgaagggc     2940

aggacctgca aggagaggga ctcagagggc tgctgggtgg cctacacgct ggagcagcag     3000

gacgggatgg accgctacct catctatgtg gatgagagcc gagagtgtgt ggcaggcccc     3060

aacatcgccg ccatcgtcgg gggcaccgtg gcaggcatcg tgctgatcgg cattctcctg     3120

ctggtcatct ggaaggctct gatccacctg agcgacctcc gggagtacag gcgctttgag     3180

aaggagaagc tcaagtccca gtggaacaat gataatcccc ttttcaagag cgccaccacg     3240

acggtcatga accccaagtt tgctgagagt taggacccag ctttcttgta caaagttggc     3300

attaggaatt cgagcatctt accgccattt attcccatat ttgttctgtt tttcttgatt     3360

tgggtataca tttaaatgtt aataaaacaa aatggtgggg caatcattta catttttagg     3420

gatatgtaat tactagttca ggtgtattgc cacaagacaa acatgttaag aaactttccc     3480

gttatttacg ctctgttcct gttaatcaac ctctggatta caaaatttgt gaaagattga     3540

ctgatattct taactatgtt gctcctttta cgctgtgtgg atatgctgct ttaatgcctc     3600

tgtatcatgc tattgcttcc cgtacggctt tcgttttctc ctccttgtat aaatcctggt     3660

tgctgtctct ttatgaggag ttgtggcccg ttgtccgtca acgtggcgtg gtgtgctctg     3720

tgtttgctga cgcaaccccc actggctggg gcattgccac cacctgtcaa ctcctttctg     3780

ggactttcgc tttccccctc ccgatcgcca cggcagaact catcgccgcc tgccttgccc     3840

gctgctggac aggggctagg ttgctgggca ctgataattc cgtggtgttg tcggggaagg     3900

gcc                                                                   3903

<210>  4

<211>  769

<212>  PRT

<213>  Homo sapiens

<400>  4

Met Leu Gly Leu Arg Pro Pro Leu Leu Ala Leu Val Gly Leu Leu Ser 

1               5                   10                  15      

Leu Gly Cys Val Leu Ser Gln Glu Cys Thr Lys Phe Lys Val Ser Ser 

            20                  25                  30          



Cys Arg Glu Cys Ile Glu Ser Gly Pro Gly Cys Thr Trp Cys Gln Lys 

        35                  40                  45              

Leu Asn Phe Thr Gly Pro Gly Asp Pro Asp Ser Ile Arg Cys Asp Thr 

    50                  55                  60                  

Arg Pro Gln Leu Leu Met Arg Gly Cys Ala Ala Asp Asp Ile Met Asp 

65                  70                  75                  80  

Pro Thr Ser Leu Ala Glu Thr Gln Glu Asp His Asn Gly Gly Gln Lys 

                85                  90                  95      

Gln Leu Ser Pro Gln Lys Val Thr Leu Tyr Leu Arg Pro Gly Gln Ala 

            100                 105                 110         

Ala Ala Phe Asn Val Thr Phe Arg Arg Ala Lys Gly Tyr Pro Ile Asp 

        115                 120                 125             

Leu Tyr Tyr Leu Met Asp Leu Ser Tyr Ser Met Leu Asp Asp Leu Arg 

    130                 135                 140                 

Asn Val Lys Lys Leu Gly Gly Asp Leu Leu Arg Ala Leu Asn Glu Ile 

145                 150                 155                 160 

Thr Glu Ser Gly Arg Ile Gly Phe Gly Ser Phe Val Asp Lys Thr Val 

                165                 170                 175     

Leu Pro Phe Val Asn Thr His Pro Asp Lys Leu Arg Asn Pro Cys Pro 

            180                 185                 190         

Asn Lys Glu Lys Glu Cys Gln Pro Pro Phe Ala Phe Arg His Val Leu 

        195                 200                 205             

Lys Leu Thr Asn Asn Ser Asn Gln Phe Gln Thr Glu Val Gly Lys Gln 

    210                 215                 220                 



Leu Ile Ser Gly Asn Leu Asp Ala Pro Glu Gly Gly Leu Asp Ala Met 

225                 230                 235                 240 

Met Gln Val Ala Ala Cys Pro Glu Glu Ile Gly Trp Arg Asn Val Thr 

                245                 250                 255     

Arg Leu Leu Val Phe Ala Thr Asp Asp Gly Phe His Phe Ala Gly Asp 

            260                 265                 270         

Gly Lys Leu Gly Ala Ile Leu Thr Pro Asn Asp Gly Arg Cys His Leu 

        275                 280                 285             

Glu Asp Asn Leu Tyr Lys Arg Ser Asn Glu Phe Asp Tyr Pro Ser Val 

    290                 295                 300                 

Gly Gln Leu Ala His Lys Leu Ala Glu Asn Asn Ile Gln Pro Ile Phe 

305                 310                 315                 320 

Ala Val Thr Ser Arg Met Val Lys Thr Tyr Glu Lys Leu Thr Glu Ile 

                325                 330                 335     

Ile Pro Lys Ser Ala Val Gly Glu Leu Ser Glu Asp Ser Ser Asn Val 

            340                 345                 350         

Val His Leu Ile Lys Asn Ala Tyr Asn Lys Leu Ser Ser Arg Val Phe 

        355                 360                 365             

Leu Asp His Asn Ala Leu Pro Asp Thr Leu Lys Val Thr Tyr Asp Ser 

    370                 375                 380                 

Phe Cys Ser Asn Gly Val Thr His Arg Asn Gln Pro Arg Gly Asp Cys 

385                 390                 395                 400 

Asp Gly Val Gln Ile Asn Val Pro Ile Thr Phe Gln Val Lys Val Thr 

                405                 410                 415     

Ala Thr Glu Cys Ile Gln Glu Gln Ser Phe Val Ile Arg Ala Leu Gly 

            420                 425                 430         



Phe Thr Asp Ile Val Thr Val Gln Val Leu Pro Gln Cys Glu Cys Arg 

        435                 440                 445             

Cys Arg Asp Gln Ser Arg Asp Arg Ser Leu Cys His Gly Lys Gly Phe 

    450                 455                 460                 

Leu Glu Cys Gly Ile Cys Arg Cys Asp Thr Gly Tyr Ile Gly Lys Asn 

465                 470                 475                 480 

Cys Glu Cys Gln Thr Gln Gly Arg Ser Ser Gln Glu Leu Glu Gly Ser 

                485                 490                 495     

Cys Arg Lys Asp Asn Asn Ser Ile Ile Cys Ser Gly Leu Gly Asp Cys 

            500                 505                 510         

Val Cys Gly Gln Cys Leu Cys His Thr Ser Asp Val Pro Gly Lys Leu 

        515                 520                 525             

Ile Tyr Gly Gln Tyr Cys Glu Cys Asp Thr Ile Asn Cys Glu Arg Tyr 

    530                 535                 540                 

Asn Gly Gln Val Cys Gly Gly Pro Gly Arg Gly Leu Cys Phe Cys Gly 

545                 550                 555                 560 

Lys Cys Arg Cys His Pro Gly Phe Glu Gly Ser Ala Cys Gln Cys Glu 

                565                 570                 575     

Arg Thr Thr Glu Gly Cys Leu Asn Pro Arg Arg Val Glu Cys Ser Gly 

            580                 585                 590         

Arg Gly Arg Cys Arg Cys Asn Val Cys Glu Cys His Ser Gly Tyr Gln 

        595                 600                 605             

Leu Pro Leu Cys Gln Glu Cys Pro Gly Cys Pro Ser Pro Cys Gly Lys 

    610                 615                 620                 



Tyr Ile Ser Cys Ala Glu Cys Leu Lys Phe Glu Lys Gly Pro Phe Gly 

625                 630                 635                 640 

Lys Asn Cys Ser Ala Ala Cys Pro Gly Leu Gln Leu Ser Asn Asn Pro 

                645                 650                 655     

Val Lys Gly Arg Thr Cys Lys Glu Arg Asp Ser Glu Gly Cys Trp Val 

            660                 665                 670         

Ala Tyr Thr Leu Glu Gln Gln Asp Gly Met Asp Arg Tyr Leu Ile Tyr 

        675                 680                 685             

Val Asp Glu Ser Arg Glu Cys Val Ala Gly Pro Asn Ile Ala Ala Ile 

    690                 695                 700                 

Val Gly Gly Thr Val Ala Gly Ile Val Leu Ile Gly Ile Leu Leu Leu 

705                 710                 715                 720 

Val Ile Trp Lys Ala Leu Ile His Leu Ser Asp Leu Arg Glu Tyr Arg 

                725                 730                 735     

Arg Phe Glu Lys Glu Lys Leu Lys Ser Gln Trp Asn Asn Asp Asn Pro 

            740                 745                 750         

Leu Phe Lys Ser Ala Thr Thr Thr Val Met Asn Pro Lys Phe Ala Glu 

        755                 760                 765             

Ser 

    

<210>  5

<211>  2890

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  pCCL-PGK-coRPKW-82-RO vector sequence

<400>  5

ggggttgggg ttgcgccttt tccaaggcag ccctgggttt gcgcagggac gcggctgctc       60



tgggcgtggt tccgggaaac gcagcggcgc cgaccctggg tctcgcacat tcttcacgtc      120

cgttcgcagc gtcacccgga tcttcgccgc tacccttgtg ggccccccgg cgacgcttcc      180

tgctccgccc ctaagtcggg aaggttcctt gcggttcgcg gcgtgccgga cgtgacaaac      240

ggaagccgca cgtctcacta gtaccctcgc agacggacag cgccagggag caatggcagc      300

gcgccgaccg cgatgggctg tggccaatag cggctgctca gcagggcgcg ccgagagcag      360

cggccgggaa ggggcggtgc gggaggcggg gtgtggggcg gtagtgtggg ccctgttcct      420

gcccgcgcgg tgttccgcat tctgcaagcc tccggagcgc acgtcggcag tcggctccct      480

cgttgaccga atcaccgacc tctctcccca gggggatccg tcgacaccgg tgccaccatg      540

agcatccagg aaaatatcag ctctctgcag ctgcggtcct gggtgtccaa gagccagaga      600

gacctggcca agagcatcct gatcggagcc cctggcggac cagccggata cctgagaagg      660

gctagcgtgg cccagctgac ccaggaactg ggcaccgcct ttttccagca gcagcagctg      720

ccagccgcca tggccgacac ctttctggaa cacctgtgcc tgctggacat cgactctgag      780

cccgtggccg ccagaagcac cagcatcatt gccaccatcg gccctgccag cagaagcgtg      840

gagcggctga aagagatgat caaggccggc atgaatatcg cccggctgaa cttctcccac      900

ggcagccacg agtaccacgc agagagcatt gccaacgtcc gggaggccgt ggagagcttt      960

gccggcagcc ccctgagcta cagacccgtg gccattgccc tggacaccaa gggccccgag     1020

atcagaacag gaattctgca gggagggcct gagagcgagg tggagctggt gaagggcagc     1080

caagtgctgg tgaccgtgga ccccgccttc agaaccagag gcaacgccaa cacagtgtgg     1140

gtggactacc ccaacatcgt gcgggtggtg cctgtgggcg gcagaatcta catcgacgac     1200

ggcctgatca gcctggtggt gcagaagatc ggacctgagg gcctggtgac ccaggtcgag     1260

aatggcggcg tgctgggcag cagaaagggc gtgaatctgc caggcgccca ggtggacctg     1320

cctggcctgt ctgagcagga cgtgagagac ctgagatttg gcgtggagca cggcgtggac     1380

atcgtgttcg ccagcttcgt gcggaaggcc tctgatgtgg ccgccgtgag agccgctctg     1440

ggccctgaag gccacggcat caagatcatc agcaagatcg agaaccacga gggcgtgaag     1500

cggttcgacg agatcctgga agtgtccgac ggcatcatgg tggccagagg cgacctgggc     1560



atcgagatcc ccgccgagaa ggtgttcctg gcccagaaaa tgatgatcgg acggtgcaac     1620

ctggccggca aacctgtggt gtgcgccacc cagatgctgg aaagcatgat caccaagccc     1680

agacccacca gagccgagac aagcgacgtg gccaacgccg tgctggatgg cgctgactgc     1740

atcatgctgt ccggcgagac agccaagggc aacttccccg tggaggccgt gaagatgcag     1800

cacgccattg ccagagaagc cgaggccgcc gtgtaccacc ggcagctgtt cgaggaactg     1860

cggagagccg cccctctgag cagagatccc accgaagtga ccgccatcgg agccgtggaa     1920

gccgccttca agtgctgcgc cgctgcaatc atcgtgctga ccaccacagg cagaagcgcc     1980

cagctgctgt ccagatacag acccagagcc gccgtgatcg ccgtgacaag atccgcccag     2040

gccgctagac aggtccacct gtgcagaggc gtgttccccc tgctgtaccg ggagcctccc     2100

gaggccatct gggccgacga cgtggacaga cgggtgcagt tcggcatcga gagcggcaag     2160

ctgcggggct tcctgagagt gggcgacctg gtgatcgtgg tgacaggctg gcggcctggc     2220

agcggctaca ccaacatcat gagggtgctg tccatcagct gaccgcggtc tagaggatcc     2280

cccgggctgc aggaattcga gcatcttacc gccatttatt cccatatttg ttctgttttt     2340

cttgatttgg gtatacattt aaatgttaat aaaacaaaat ggtggggcaa tcatttacat     2400

ttttagggat atgtaattac tagttcaggt gtattgccac aagacaaaca tgttaagaaa     2460

ctttcccgtt atttacgctc tgttcctgtt aatcaacctc tggattacaa aatttgtgaa     2520

agattgactg atattcttaa ctatgttgct ccttttacgc tgtgtggata tgctgcttta     2580

atgcctctgt atcatgctat tgcttcccgt acggctttcg ttttctcctc cttgtataaa     2640

tcctggttgc tgtctcttta tgaggagttg tggcccgttg tccgtcaacg tggcgtggtg     2700

tgctctgtgt ttgctgacgc aacccccact ggctggggca ttgccaccac ctgtcaactc     2760

ctttctggga ctttcgcttt ccccctcccg atcgccacgg cagaactcat cgccgcctgc     2820

cttgcccgct gctggacagg ggctaggttg ctgggcactg ataattccgt ggtgttgtcg     2880

gggaagggcc                                                            2890

<210>  6

<211>  574



<212>  PRT

<213>  Homo sapiens

<400>  6

Met Ser Ile Gln Glu Asn Ile Ser Ser Leu Gln Leu Arg Ser Trp Val 

1               5                   10                  15      

Ser Lys Ser Gln Arg Asp Leu Ala Lys Ser Ile Leu Ile Gly Ala Pro 

            20                  25                  30          

Gly Gly Pro Ala Gly Tyr Leu Arg Arg Ala Ser Val Ala Gln Leu Thr 

        35                  40                  45              

Gln Glu Leu Gly Thr Ala Phe Phe Gln Gln Gln Gln Leu Pro Ala Ala 

    50                  55                  60                  

Met Ala Asp Thr Phe Leu Glu His Leu Cys Leu Leu Asp Ile Asp Ser 

65                  70                  75                  80  

Glu Pro Val Ala Ala Arg Ser Thr Ser Ile Ile Ala Thr Ile Gly Pro 

                85                  90                  95      

Ala Ser Arg Ser Val Glu Arg Leu Lys Glu Met Ile Lys Ala Gly Met 

            100                 105                 110         

Asn Ile Ala Arg Leu Asn Phe Ser His Gly Ser His Glu Tyr His Ala 

        115                 120                 125             

Glu Ser Ile Ala Asn Val Arg Glu Ala Val Glu Ser Phe Ala Gly Ser 

    130                 135                 140                 

Pro Leu Ser Tyr Arg Pro Val Ala Ile Ala Leu Asp Thr Lys Gly Pro 

145                 150                 155                 160 

Glu Ile Arg Thr Gly Ile Leu Gln Gly Gly Pro Glu Ser Glu Val Glu 

                165                 170                 175     

Leu Val Lys Gly Ser Gln Val Leu Val Thr Val Asp Pro Ala Phe Arg 



            180                 185                 190         

Thr Arg Gly Asn Ala Asn Thr Val Trp Val Asp Tyr Pro Asn Ile Val 

        195                 200                 205             

Arg Val Val Pro Val Gly Gly Arg Ile Tyr Ile Asp Asp Gly Leu Ile 

    210                 215                 220                 

Ser Leu Val Val Gln Lys Ile Gly Pro Glu Gly Leu Val Thr Gln Val 

225                 230                 235                 240 

Glu Asn Gly Gly Val Leu Gly Ser Arg Lys Gly Val Asn Leu Pro Gly 

                245                 250                 255     

Ala Gln Val Asp Leu Pro Gly Leu Ser Glu Gln Asp Val Arg Asp Leu 

            260                 265                 270         

Arg Phe Gly Val Glu His Gly Val Asp Ile Val Phe Ala Ser Phe Val 

        275                 280                 285             

Arg Lys Ala Ser Asp Val Ala Ala Val Arg Ala Ala Leu Gly Pro Glu 

    290                 295                 300                 

Gly His Gly Ile Lys Ile Ile Ser Lys Ile Glu Asn His Glu Gly Val 

305                 310                 315                 320 

Lys Arg Phe Asp Glu Ile Leu Glu Val Ser Asp Gly Ile Met Val Ala 

                325                 330                 335     

Arg Gly Asp Leu Gly Ile Glu Ile Pro Ala Glu Lys Val Phe Leu Ala 

            340                 345                 350         

Gln Lys Met Met Ile Gly Arg Cys Asn Leu Ala Gly Lys Pro Val Val 

        355                 360                 365             

Cys Ala Thr Gln Met Leu Glu Ser Met Ile Thr Lys Pro Arg Pro Thr 

    370                 375                 380                 



Arg Ala Glu Thr Ser Asp Val Ala Asn Ala Val Leu Asp Gly Ala Asp 

385                 390                 395                 400 

Cys Ile Met Leu Ser Gly Glu Thr Ala Lys Gly Asn Phe Pro Val Glu 

                405                 410                 415     

Ala Val Lys Met Gln His Ala Ile Ala Arg Glu Ala Glu Ala Ala Val 

            420                 425                 430         

Tyr His Arg Gln Leu Phe Glu Glu Leu Arg Arg Ala Ala Pro Leu Ser 

        435                 440                 445             

Arg Asp Pro Thr Glu Val Thr Ala Ile Gly Ala Val Glu Ala Ala Phe 

    450                 455                 460                 

Lys Cys Cys Ala Ala Ala Ile Ile Val Leu Thr Thr Thr Gly Arg Ser 

465                 470                 475                 480 

Ala Gln Leu Leu Ser Arg Tyr Arg Pro Arg Ala Ala Val Ile Ala Val 

                485                 490                 495     

Thr Arg Ser Ala Gln Ala Ala Arg Gln Val His Leu Cys Arg Gly Val 

            500                 505                 510         

Phe Pro Leu Leu Tyr Arg Glu Pro Pro Glu Ala Ile Trp Ala Asp Asp 

        515                 520                 525             

Val Asp Arg Arg Val Gln Phe Gly Ile Glu Ser Gly Lys Leu Arg Gly 

    530                 535                 540                 

Phe Leu Arg Val Gly Asp Leu Val Ile Val Val Thr Gly Trp Arg Pro 

545                 550                 555                 560 

Gly Ser Gly Tyr Thr Asn Ile Met Arg Val Leu Ser Ile Ser 

                565                 570                 

<210>  7



<211>  1233

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  PKLR polynucloetide seqeunce

<400>  7

atggtctgct tcagactgtt ccctgtccct ggatctggtc tggtgcttgt gtgcttggtg       60

ctgggtgctg tgagatccta tgcccttgag ctgaacctga ctgactcaga aaatgccact      120

tgcctgtatg ccaagtggca gatgaacttc actgtgagat atgagactac caacaagacc      180

tacaagactg tgaccatctc agaccatggc actgtcacct acaatggatc aatctgtggt      240

gatgatcaga atggcccaaa gatagcagtg cagtttgggc ccggtttttc ctggattgct      300

aacttcacca aggcagcctc cacctacagc attgactcag tcagcttcag ctacaacact      360

ggggataaca ccaccttccc tgacgcagag gacaagggaa tccttactgt ggacgaactc      420

ctggcaatca gaatccccct taacgacctg ttcagatgca actccctttc aacccttgaa      480

aagaatgatg tggtgcaaca ctattgggac gtcctggtgc aagcctttgt gcagaatggg      540

acagtgagta ccaacgagtt cctctgtgac aaggacaaga ccagcactgt ggcccccact      600

atccacacca ctgtgcccag ccctaccact acccccaccc ctaaagagaa gccagaagct      660

ggaacctact cagtcaacaa tggaaatgac acatgcctcc ttgccaccat gggactgcag      720

ctgaacatca ctcaggacaa ggtggcctca gtgattaaca tcaaccctaa caccactcat      780

agcactggga gctgcagatc acatacagct ctgctgaggc tcaactcctc caccatcaag      840

tacctggact ttgtgtttgc tgtgaagaat gagaacaggt tctacctcaa ggaagtgaac      900

atttccatgt acctggtcaa tggttcagtg ttctctattg ccaacaacaa tctgagctac      960

tgggatgcac ccctgggatc ctcctacatg tgcaacaagg agcagactgt gagtgtgtca     1020

ggtgcttttc agatcaacac ttttgacctg agggtgcagc ccttcaatgt gactcaggga     1080

aagtactcca ctgcacaaga gtgttccttg gatgatgaca ctatcctcat ccccattatt     1140

gtgggagctg gactgtcagg attgattata gtgattgtga ttgcttatgt gattggaagg     1200

agaaagagct atgctggcta ccagaccctg taa                                  1233



<210>  8

<211>  1233

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  PKLR polynucloetide seqeunce

<400>  8

atggtgtgct ttagactgtt tcctgtgcct ggttcagggc tggtcctggt ctgtctggtg       60

ctgggggctg tcagaagcta tgccttggag ctgaacctca ctgatagtga aaatgccact      120

tgtctgtatg ctaagtggca gatgaacttc actgtgagat atgaaaccac caacaagact      180

tacaaaacag tgaccatctc agatcatgga actgtgacct acaacggcag catttgtgga      240

gacgaccaga acggaccaaa aatcgctgtc caatttgggc ctggattctc ctggattgcc      300

aatttcacta aagctgcctc cacatattca attgactcag tgtccttctc ctacaacact      360

ggggacaaca ctactttccc tgatgctgaa gataagggaa tcttgacagt ggatgagctg      420

ctggctatca ggatcccttt gaatgacctg tttaggtgta attcactgag cactctggag      480

aagaacgacg tggtgcagca ctactgggac gtgctggtgc aggcctttgt gcagaacggc      540

actgtgtcca ccaacgaatt cctgtgtgat aaggacaaaa cttccactgt ggcacctaca      600

attcacacta ctgtgccttc acctaccacc actccaactc caaaggaaaa gcctgaagca      660

ggaacctact ctgtgaacaa tggcaatgat acctgtctgt tggccaccat gggcctccaa      720

ctgaacatta ctcaggacaa ggtggcctca gtgattaaca ttaaccccaa cactacccac      780

tccactggca gctgtagatc acacacagcc ttgctcagac tgaatagcag caccatcaag      840

tatttggatt ttgtgtttgc agtgaagaat gaaaacaggt tctacctgaa ggaagtcaac      900

atctcaatgt acctggtgaa cggctcagtg ttcagcattg ccaacaacaa cctctcctat      960

tgggacgctc cactggggag cagctacatg tgtaacaagg aacagactgt gtcagtgtca     1020

ggagccttcc agattaacac ctttgatctg agggtccaac cctttaatgt cactcaagga     1080

aagtatagca ctgcccagga gtgctccctg gatgatgaca ccattctgat tccaatcatt     1140

gtgggtgcag gactttctgg gcttattatt gtgattgtga ttgcctatgt gattggcaga     1200



aggaaatcct atgcagggta ccaaactctg taa                                  1233

<210>  9

<211>  1233

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  PKLR polynucloetide seqeunce

<400>  9

atggtctgtt ttaggctgtt ccctgtccct ggttcaggac tggtcttagt gtgtctggtg       60

cttggagctg tcagaagcta tgccctggag ctgaacctga ctgactcaga aaatgccact      120

tgcctgtatg ccaagtggca gatgaacttc actgtcagat atgaaaccac caacaagacc      180

tataagactg tgaccatctc agaccatggc actgtgactt acaatgggtc aatttgtgga      240

gatgaccaga atggccctaa gatagctgtc cagtttggtc caggattcag ctggattgcc      300

aacttcacca aggcagccag cacctacagc attgactctg tgtccttctc ctacaacaca      360

ggagacaaca ccactttccc tgatgcagag gacaaaggta tcctgactgt ggatgagttg      420

ctggcaatca ggatcccact gaacgatctg ttcaggtgca actcactgtc cactctggaa      480

aagaatgatg tggtgcagca ctattgggat gtgctagtcc aggcctttgt ccagaatggg      540

actgtgtcaa ctaatgagtt cctgtgtgac aaggacaaga caagcactgt agcccccact      600

atccatacca cagtacctag ccccaccact actccaaccc ccaaggagaa gcctgaggct      660

ggcacctact cagtgaacaa tgggaatgac acctgtttgc tggccactat gggactccaa      720

ctgaacatca cccaggacaa agtggcctct gtgatcaata tcaatcccaa caccacccac      780

agcactgggt cctgcagaag ccacactgcc ctcctgaggc tcaactcatc aactatcaag      840

tacttggatt ttgtgtttgc agtgaagaat gagaacagat tctacctcaa agaggtcaac      900

atttcaatgt acctggtgaa tgggagtgtg ttctccattg ctaacaacaa cctgagctac      960

tgggatgccc ctctgggctc ctcatacatg tgcaacaagg aacagactgt gagtgtgtca     1020

ggggccttcc agatcaacac ttttgacctg agagtgcagc cctttaatgt gacacaggga     1080

aagtacagca ctgctcagga gtgcagcctg gatgatgaca ctatcctgat ccctatcatt     1140



gtgggggcag gcctgtctgg actcattatt gtgattgtga ttgcctatgt gatagggaga     1200

aggaagtctt atgctggata ccagaccctg taa                                  1233

<210>  10

<211>  3384

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  pRRL.PPT.EFS.tcirg1h.wpre vector sequence

<400>  10

ggctccggtg cccgtcagtg ggcagagcgc acatcgccca cagtccccga gaagttgggg       60

ggaggggtcg gcaattgaac cggtgcctag agaaggtggc gcggggtaaa ctgggaaagt      120

gatgtcgtgt actggctccg cctttttccc gagggtgggg gagaaccgta tataagtgca      180

gtagtcgccg tgaacgttct ttttcgcaac gggtttgccg ccagaacaca ggtgtcgtga      240

cgcgggatcc gccaccatgg gctccatgtt tcggagcgag gaggtggccc tggtccagct      300

ctttctgccc acagcggctg cctacacctg cgtgagtcgg ctgggcgagc tgggcctcgt      360

ggagttcaga gacctcaacg cctcggtgag cgccttccag agacgctttg tggttgatgt      420

tcggcgctgt gaggagctgg agaagacctt caccttcctg caggaggagg tgcggcgggc      480

tgggctggtc ctgcccccgc caaaggggag gctgccggca cccccacccc gggacctgct      540

gcgcatccag gaggagacgg agcgcctggc ccaggagctg cgggatgtgc ggggcaacca      600

gcaggccctg cgggcccagc tgcaccagct gcagctccac gccgccgtgc tacgccaggg      660

ccatgaacct cagctggcag ccgcccacac agatggggcc tcagagagga cgcccctgct      720

ccaggccccc ggggggccgc accaggacct gagggtcaac tttgtggcag gtgccgtgga      780

gccccacaag gcccctgccc tagagcgcct gctctggagg gcctgcagag gcttcctcat      840

tgccagcttc agggagctgg agcagccgct ggagcacccc gtgacgggcg agccagccac      900

gtggatgacc ttcctcatct cctactgggg tgagcagatc ggacagaaga tccgcaagat      960

cacggactgc ttccactgcc acgtcttccc gtttctgcag caggaggagg cccgcctcgg     1020

ggccctgcag cagctgcaac agcagagcca ggagctgcag gaggtcctcg gggagacaga     1080



gcggttcctg agccaggtgc taggccgggt gctgcagctg ctgccgccag ggcaggtgca     1140

ggtccacaag atgaaggccg tgtacctggc cctgaaccag tgcagcgtga gcaccacgca     1200

caagtgcctc attgccgagg cctggtgctc tgtgcgagac ctgcccgccc tgcaggaggc     1260

cctgcgggac agctcgatgg aggagggagt gagtgccgtg gctcaccgca tcccctgccg     1320

ggacatgccc cccacactca tccgcaccaa ccgcttcacg gccagcttcc agggcatcgt     1380

ggatgcctac ggcgtgggcc gctaccagga ggtcaacccc gctccctaca ccatcatcac     1440

cttccccttc ctgtttgctg tgatgttcgg ggatgtgggc cacgggctgc tcatgttcct     1500

cttcgccctg gccatggtcc ttgcggagaa ccgaccggct gtgaaggccg cgcagaacga     1560

gatctggcag actttcttca ggggccgcta cctgctcctg cttatgggcc tgttctccat     1620

ctacaccggc ttcatctaca acgagtgctt cagtcgcgcc accagcatct tcccctcggg     1680

ctggagtgtg gccgccatgg ccaaccagtc tggctggagt gatgcattcc tggcccagca     1740

cacgatgctt accctggacc ccaacgtcac cggtgtcttc ctgggaccct acccctttgg     1800

catcgatcct atttggagcc tggctgccaa ccacttgagc ttcctcaact ccttcaagat     1860

gaagatgtcc gtcatcctgg gcgtcgtgca catggccttt ggggtggtcc tcggagtctt     1920

caaccacgtg cactttggcc agaggcaccg gctgctgctg gagacgctgc cggagctcac     1980

cttcctgctg ggactcttcg gttacctcgt gttcctagtc atctacaagt ggctgtgtgt     2040

ctgggctgcc agggccgcct cggcccccag catcctcatc cacttcatca acatgttcct     2100

cttctcccac agccccagca acaggctgct ctacccccgg caggaggtgg tccaggccac     2160

gctggtggtc ctggccttgg ccatggtgcc catcctgctg cttggcacac ccctgcacct     2220

gctgcaccgc caccgccgcc gcctgcggag gaggcccgct gaccgacagg aggaaaacaa     2280

ggccgggttg ctggacctgc ctgacgcatc tgtgaatggc tggagctccg atgaggaaaa     2340

ggcagggggc ctggatgatg aagaggaggc cgagctcgtc ccctccgagg tgctcatgca     2400

ccaggccatc cacaccatcg agttctgcct gggctgcgtc tccaacaccg cctcctacct     2460

gcgcctgtgg gccctgagcc tggcccacgc ccagctgtcc gaggttctgt gggccatggt     2520

gatgcgcata ggcctgggcc tgggccggga ggtgggcgtg gcggctgtgg tgctggtccc     2580



catctttgcc gcctttgccg tgatgaccgt ggctatcctg ctggtgatgg agggactctc     2640

agccttcctg cacgccctgc ggctgcactg ggtggaattc cagaacaagt tctactcagg     2700

cacgggctac aagctgagtc ccttcacctt cgctgccaca gatgactagt aagtcgacgg     2760

atcccccggg ctgcaggaat tcgagcatct taccgccatt tatacccata tttgttctgt     2820

ttttcttgat ttgggtatac atttaaatgt taataaaaca aaatggtggg gcaatcattt     2880

acatttttag ggatatgtaa ttactagttc aggtgtattg ccacaagaca aacatgttaa     2940

gaaactttcc cgttatttac gctctgttcc tgttaatcaa cctctggatt acaaaatttg     3000

tgaaagattg actgatattc ttaactatgt tgctcctttt acgctgtgtg gatatgctgc     3060

tttaatgcct ctgtatcatg ctattgcttc ccgtacggct ttcgttttct cctccttgta     3120

taaatcctgg ttgctgtctc tttatgagga gttgtggccc gttgtccgtc aacgtggcgt     3180

ggtgtgctct gtgtttgctg acgcaacccc cactggctgg ggcattgcca ccacctgtca     3240

actcctttct gggactttcg ctttccccct cccgatcgcc acggcagaac tcatcgccgc     3300

ctgccttgcc cgctgctgga caggggctag gttgctgggc actgataatt ccgtggtgtt     3360

gtcggggaag ctgacgtcct ttcg                                            3384

<210>  11

<211>  830

<212>  PRT

<213>  Homo sapiens

<400>  11

Met Gly Ser Met Phe Arg Ser Glu Glu Val Ala Leu Val Gln Leu Phe 

1               5                   10                  15      

Leu Pro Thr Ala Ala Ala Tyr Thr Cys Val Ser Arg Leu Gly Glu Leu 

            20                  25                  30          

Gly Leu Val Glu Phe Arg Asp Leu Asn Ala Ser Val Ser Ala Phe Gln 

        35                  40                  45              

Arg Arg Phe Val Val Asp Val Arg Arg Cys Glu Glu Leu Glu Lys Thr 

    50                  55                  60                  



Phe Thr Phe Leu Gln Glu Glu Val Arg Arg Ala Gly Leu Val Leu Pro 

65                  70                  75                  80  

Pro Pro Lys Gly Arg Leu Pro Ala Pro Pro Pro Arg Asp Leu Leu Arg 

                85                  90                  95      

Ile Gln Glu Glu Thr Glu Arg Leu Ala Gln Glu Leu Arg Asp Val Arg 

            100                 105                 110         

Gly Asn Gln Gln Ala Leu Arg Ala Gln Leu His Gln Leu Gln Leu His 

        115                 120                 125             

Ala Ala Val Leu Arg Gln Gly His Glu Pro Gln Leu Ala Ala Ala His 

    130                 135                 140                 

Thr Asp Gly Ala Ser Glu Arg Thr Pro Leu Leu Gln Ala Pro Gly Gly 

145                 150                 155                 160 

Pro His Gln Asp Leu Arg Val Asn Phe Val Ala Gly Ala Val Glu Pro 

                165                 170                 175     

His Lys Ala Pro Ala Leu Glu Arg Leu Leu Trp Arg Ala Cys Arg Gly 

            180                 185                 190         

Phe Leu Ile Ala Ser Phe Arg Glu Leu Glu Gln Pro Leu Glu His Pro 

        195                 200                 205             

Val Thr Gly Glu Pro Ala Thr Trp Met Thr Phe Leu Ile Ser Tyr Trp 

    210                 215                 220                 

Gly Glu Gln Ile Gly Gln Lys Ile Arg Lys Ile Thr Asp Cys Phe His 

225                 230                 235                 240 

Cys His Val Phe Pro Phe Leu Gln Gln Glu Glu Ala Arg Leu Gly Ala 

                245                 250                 255     



Leu Gln Gln Leu Gln Gln Gln Ser Gln Glu Leu Gln Glu Val Leu Gly 

            260                 265                 270         

Glu Thr Glu Arg Phe Leu Ser Gln Val Leu Gly Arg Val Leu Gln Leu 

        275                 280                 285             

Leu Pro Pro Gly Gln Val Gln Val His Lys Met Lys Ala Val Tyr Leu 

    290                 295                 300                 

Ala Leu Asn Gln Cys Ser Val Ser Thr Thr His Lys Cys Leu Ile Ala 

305                 310                 315                 320 

Glu Ala Trp Cys Ser Val Arg Asp Leu Pro Ala Leu Gln Glu Ala Leu 

                325                 330                 335     

Arg Asp Ser Ser Met Glu Glu Gly Val Ser Ala Val Ala His Arg Ile 

            340                 345                 350         

Pro Cys Arg Asp Met Pro Pro Thr Leu Ile Arg Thr Asn Arg Phe Thr 

        355                 360                 365             

Ala Ser Phe Gln Gly Ile Val Asp Ala Tyr Gly Val Gly Arg Tyr Gln 

    370                 375                 380                 

Glu Val Asn Pro Ala Pro Tyr Thr Ile Ile Thr Phe Pro Phe Leu Phe 

385                 390                 395                 400 

Ala Val Met Phe Gly Asp Val Gly His Gly Leu Leu Met Phe Leu Phe 

                405                 410                 415     

Ala Leu Ala Met Val Leu Ala Glu Asn Arg Pro Ala Val Lys Ala Ala 

            420                 425                 430         

Gln Asn Glu Ile Trp Gln Thr Phe Phe Arg Gly Arg Tyr Leu Leu Leu 

        435                 440                 445             

Leu Met Gly Leu Phe Ser Ile Tyr Thr Gly Phe Ile Tyr Asn Glu Cys 

    450                 455                 460                 



Phe Ser Arg Ala Thr Ser Ile Phe Pro Ser Gly Trp Ser Val Ala Ala 

465                 470                 475                 480 

Met Ala Asn Gln Ser Gly Trp Ser Asp Ala Phe Leu Ala Gln His Thr 

                485                 490                 495     

Met Leu Thr Leu Asp Pro Asn Val Thr Gly Val Phe Leu Gly Pro Tyr 

            500                 505                 510         

Pro Phe Gly Ile Asp Pro Ile Trp Ser Leu Ala Ala Asn His Leu Ser 

        515                 520                 525             

Phe Leu Asn Ser Phe Lys Met Lys Met Ser Val Ile Leu Gly Val Val 

    530                 535                 540                 

His Met Ala Phe Gly Val Val Leu Gly Val Phe Asn His Val His Phe 

545                 550                 555                 560 

Gly Gln Arg His Arg Leu Leu Leu Glu Thr Leu Pro Glu Leu Thr Phe 

                565                 570                 575     

Leu Leu Gly Leu Phe Gly Tyr Leu Val Phe Leu Val Ile Tyr Lys Trp 

            580                 585                 590         

Leu Cys Val Trp Ala Ala Arg Ala Ala Ser Ala Pro Ser Ile Leu Ile 

        595                 600                 605             

His Phe Ile Asn Met Phe Leu Phe Ser His Ser Pro Ser Asn Arg Leu 

    610                 615                 620                 

Leu Tyr Pro Arg Gln Glu Val Val Gln Ala Thr Leu Val Val Leu Ala 

625                 630                 635                 640 

Leu Ala Met Val Pro Ile Leu Leu Leu Gly Thr Pro Leu His Leu Leu 

                645                 650                 655     



His Arg His Arg Arg Arg Leu Arg Arg Arg Pro Ala Asp Arg Gln Glu 

            660                 665                 670         

Glu Asn Lys Ala Gly Leu Leu Asp Leu Pro Asp Ala Ser Val Asn Gly 

        675                 680                 685             

Trp Ser Ser Asp Glu Glu Lys Ala Gly Gly Leu Asp Asp Glu Glu Glu 

    690                 695                 700                 

Ala Glu Leu Val Pro Ser Glu Val Leu Met His Gln Ala Ile His Thr 

705                 710                 715                 720 

Ile Glu Phe Cys Leu Gly Cys Val Ser Asn Thr Ala Ser Tyr Leu Arg 

                725                 730                 735     

Leu Trp Ala Leu Ser Leu Ala His Ala Gln Leu Ser Glu Val Leu Trp 

            740                 745                 750         

Ala Met Val Met Arg Ile Gly Leu Gly Leu Gly Arg Glu Val Gly Val 

        755                 760                 765             

Ala Ala Val Val Leu Val Pro Ile Phe Ala Ala Phe Ala Val Met Thr 

    770                 775                 780                 

Val Ala Ile Leu Leu Val Met Glu Gly Leu Ser Ala Phe Leu His Ala 

785                 790                 795                 800 

Leu Arg Leu His Trp Val Glu Phe Gln Asn Lys Phe Tyr Ser Gly Thr 

                805                 810                 815     

Gly Tyr Lys Leu Ser Pro Phe Thr Phe Ala Ala Thr Asp Asp 

            820                 825                 830 


