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<2 10>    1  

<2 11>    37  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    1  

at atgcctcg agcgggattt  cctaggccaa caatcat                                   

3 7  

 

 

<2 10>    2  

<2 11>    50  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    2  

tt gcgtaagc aaaaatttta  gtcatggtga tatcatc ctt tcttatgtgc                    

5 0  

 

 

<2 10>    3  

<2 11>    50  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    3  

gc acataaga aaggatgata  tcaccatgac taaaatt ttt gctta cgcaa                    

5 0  

 

 

<2 10>    4  

<2 11>    55  

<2 12>    DNA  



<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    4  

tg gttgctta cttatcagtg  atcgtgatga ttagcca acc ttaactggag tttc a              

5 5  

 

 

<2 10>    5  

<2 11>    55  

<2 12>     DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    5  

tg aaactcca gttaaggttg  gctaatcatc acgatca ctg ataagtaagc aacc a              

5 5  

 

 

<2 10>    6  

<2 11>    39  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    6  

at atgcacta gtgcttgtta  aggatttgtg tcaagcc tt                                

3 9  

 

 

<2 10>    7  

<2 11>    35  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    7  

at ctctcgag tctgacttac  ctttcggatc aaaat                                    

3 5  

 

 

<2 10>    8  

<2 11>    25  

<2 12>    DNA  

<2 13>    Artificial S equence  

 



<2 20>  

<2 23>    primer  

 

 

<4 00>    8  

ct caaattcc tcctcatgaa  gatct                                               

2 5  

 

 

<2 10>    9  

<2 11>    50  

< 212>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    9  

cg tcaagatc ttcatgagga  ggaatttgag atgaaaa tta ttgcatatgc                    

5 0  

 

 

<2 10>    10  

<2 11>    50  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    p rimer  

 

 

<4 00>    10  

cc gttaagct gagcgcttaa  cctgacgagc ttagtca aac ttaacttgcg                    

5 0  

 

 

<2 10>    11  

<2 11>    25  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    11  

gc tcgtcagg ttaagcgctc  agctt                                               

2 5  

 

 

<2 10>    12  

<2 11>    35  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  



 

 

<4 00>    12  

at atactagt ccgttggctg  ggcattgcgt cattc                                    

3 5  

 

 

<2 10>    13  

< 2 1 1>    35  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    13  

cc ccctcgag ctggtaatac  atcattaact gccgc                                    

3 5  

 

 

<2 10>    14  

<2 11>    50  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    14  

tt gcgtaagc aaaaatttta  gtcatggtga tatcatc ctt tcttatgtgc                    

5 0  

 

 

<2 10>    15  

<2 11>    50  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    15  

gc acataaga aaggatgata  tca ccatgac taaaatt ttt gcttacgcaa                    

5 0  

 

 

<2 10>    16  

<2 11>    50  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 



<4 00>    16  

gg tttaaaat cagttatggt  gaagattagc caacctt aac tggagtttca                    

5 0  

 

 

<2 10 >    17  

<2 11>    50  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    17  

tg aaactcca gttaaggttg  gctaatcttc accataa ctg attttaaacc                    

5 0  

 

 

<2 10>    18  

<2 11>    35  

<2 12>    DNA  

<2 13>    Artificial S eque nce  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    18  

ta gaactagt ttattcagca  cttgagtaag tcctt                                    

3 5  

 

 

<2 10>    19  

<2 11>    35  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    19  

cc ccctcgag aa ccaagcgt  ccaagaatgt ttgct                                    

3 5  

 

 

<2 10>    20  

<2 11>    50  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    20  



gt acagcata tgcaataatt  ttcatcctaa acccctc ctt gacaggtagc                    

5 0  

 

 

<2 10>    21  

<2 11>    50  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    21  

gc tacctgtc aaggaggggt  ttaggatgaa aattatt gca tatgctgtac                    

5 0  

 

 

<2 10>    22  

<2 11>    50  

<2 12>    DNA  

<2 13>    Arti ficial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    22  

aa aaatactg acgatgggtt  gtgttttagt caaactt aac ttgcgtatca                    

5 0  

 

 

<2 10>    23  

<2 11>    50  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    23  

t gatacgcaa gttaagtttg  actaaaacac aacccat cgt cagtattttt                    

5 0  

 

 

<2 10>    24  

<2 11>    35  

<2 12>    DNA  

<2 13>    Artificial S equence  

 

<2 20>  

<2 23>    primer  

 

 

<4 00>    24  

ta gaactagt caaccgttgt  cgaaagcatt gcggt                                    

3 5  



 

 

<2 10>    25  

<2 11>    981  

<2 12>    DNA  

<2 13>    Lactobacillu s paracasei ldh  

 

<4 00>    25  

gt ggcaagta ttacggataa  ggatcaccaa aaagtta ttc tcgttggtga cggc gccgtt         

6 0  

 

gg ttcaagtt atgcctacgc  aatggttttg caaggta tcg ctcaggaaat cgga atc gtt        

1 2 0  

 

ga cattttca aggacaagac  aaagggtgac gcgattg act tgagcaacgc gctc ccattc        

1 8 0  

 

ac aagtccta agaagattta  ttcagctgaa tacagcg atg ctaaggatgc tgat ctggtt        

2 4 0  

 

gt tatcacag ctggcgctcc  tcagaagcct ggcgaaa ctc gtttggactt ggtt aacaag        

3 0 0  

 

aa cttgaaga tcttgaagtc  cattgttgac ccaatcg ttg attccggctt taac ggtatt        

3 6 0  

 

tt cttagttg ctgccaaccc  agttgacatt ttgacct atg caacttggaa actt tctggc        

4 2 0  

 

tt cccgaaga accgggttgt  tggttccggt acttcac tgg acaccgcccg cttc cgtcag        

4 8 0  

 

tc cattgctg aaa tggttaa  tgttgacgct cgttcgg tcc acgcttacat catg ggcgaa        

5 4 0  

 

ca tggtgaca ctgaattccc  tgtatggtcc cacgcta aca ttggtggcgt tacc atcgct        

6 0 0  

 

ga atgggtta aggctcatcc  agaaatcaag gaagaca agc ttgttaagat gttt gaagac        

6 6 0  

 

gt tcgtgacg ccgcttatga  aatcatca aa ctcaagg gtg cgaccttcta tggt atcgca        

7 2 0  

 

ac tgcccttg cccggatttc  aaaggcaatc cttaacg acg aaaatgcggt tctg ccactt        

7 8 0  

 

tc cgtttaca tggatggtca  atatggcttg aacgaca tct acatcggtac ccca gctgtg        

8 4 0  

 

at caaccgta atggtatcca  gaacatcctg gaaatcc cat tg accgatca cgaa gaagaa        

9 0 0  

 

tc catgcaga aatctgcttc  tcaattgaag aaggttc tga ccgatgcttt cgct aagaat        

9 6 0  

 

ga catcgaaa ctcgtcagta  a                                                  

9 8 1  



 

 

<2 10>    26  

<2 11>    999  

<2 12>    DNA  

<2 13>    Lactobacil lu s paracasei ldh1  

 

<4 00>    26  

at gaaaatta ttgcatatgc  tgtacgtgat gacgaac gtc cattcttcga tact tggatg         

6 0  

 

aa agaaaacc cagatgttga  agttaaatta gttccag aat tacttactga agac aacgtt        

1 2 0  

 

ga cttagcta aaggcttcga  cggtgccgat gtatacc aac aaaaggacta tact gc tgaa        

1 8 0  

 

gt attgaaca agttagccga  cgaaggggtt aagaaca tct ctcttcgtaa cgtt ggtgtt        

2 4 0  

 

ga taacttgg acgttcctac  tgttaaagca cgtggct taa acatttctaa cgta cctgca        

3 0 0  

 

ta ctcaccaa atgcgattgc  tgaattatca gtaacgc aat tgatgcaatt atta cgtcaa        

3 6 0  

 

ac cccattgt tcaataagaa  gttagctaag caagact tcc gttgggcacc agat attgcc        

4 2 0  

 

aa ggaattaa acaccatgac  tgttggtgtt atcggta ctg gtcggattgg ccgt gctgcc        

4 8 0  

 

at cgatattt tcaaaggctt  cggcgctaag gttatcg gtt acgatgttta ccgg aatgct        

5 4 0  

 

ga acttgaaa ag gaaggcat  gtacgttgac accttgg acg aattatacgc ccaa gctgat        

6 0 0  

 

gt tatcacgt tacacgttcc  tgcattgaag gataact acc acatgttgaa tgcg gatgcc        

6 6 0  

 

tt cagcaaga tgaaagatgg  cgcctacatc ttgaact ttg ctcgtgggac actc atcgat        

7 2 0  

 

tc agaagact tgatcaaagc  cttagac agt ggcaaag ttg ccggtgccgc tctt gatacg        

7 8 0  

 

ta tgaatacg aaactaagat  cttcaacaaa gaccttg aag gtcaaacgat tgat gacaag        

8 4 0  

 

gt cttcatga acttgttcaa  ccgcgacaat gttttga tta caccacatac ggct ttctac        

9 0 0  

 

ac tgaaactg ccgttcacaa  catggtgcac gtttcaa tga a cagtaacaa acaa ttcatc        

9 6 0  

 

ga aactggta aagctgatac  gcaagttaag tttgact aa                               

9 9 9  



 

 

<2 10>    27  

<2 11>    981  

<2 12>    DNA  

<2 13>    Lactobacillu s casei ldh1  

 

<4 00>    27  

gt ggcaagta ttacggataa  ggatcaccaa aaagtta ttc tcgt tggtga cggc gccgtt         

6 0  

 

gg ttcaagtt atgcctacgc  aatggttttg caaggta tcg ctcaggaaat cgga atcgtt        

1 2 0  

 

ga cattttca aggacaagac  aaagggtgac gcgattg act tgagcaacgc gctc ccattc        

1 8 0  

 

ac aagtccta agaagattta  ttcagctgaa tacagcg atg ctaaggatgc tgat ctggt t        

2 4 0  

 

gt tatcacag ctggcgctcc  tcagaagcct ggcgaaa ctc gtttggactt ggtt aacaag        

3 0 0  

 

aa cttgaaga tcttgaagtc  cattgttgac ccaatcg ttg attccggctt taac ggtatt        

3 6 0  

 

tt cttagttg ctgccaaccc  agttgacatt ttgacct atg caacttggaa actt tctggc        

4 2 0  

 

tt cccgaaga accgggttgt  tggttccggt acttcac tgg acaccgcccg cttc cgtcag        

4 8 0  

 

tc cattgctg aaatggttaa  tgttgacgct cgttcgg tcc acgcttacat catg ggcgaa        

5 4 0  

 

ca tggtgaca ctgaattccc  tgtatggtcc cacgcta aca ttggtggcgt tacc atcgct        

6 0 0  

 

ga atgggtta aggct catcc  agaaatcaag gaagaca agc ttgttaagat gttt gaagac        

6 6 0  

 

gt tcgtgacg ccgcttatga  aatcatcaaa ctcaagg gtg cgaccttcta tggt atcgca        

7 2 0  

 

ac tgcccttg cccggatttc  aaaggcaatc cttaacg acg aaaatgcggt tctg ccactt        

7 8 0  

 

tc cgtttaca tggatggtca  atatggcttg  aacgaca tct acatcggtac ccca gctgtg        

8 4 0  

 

at caaccgta atggtatcca  gaacatcctg gaaatcc cat tgaccgatca cgaa gaagaa        

9 0 0  

 

tc catgcaga aatctgcttc  tcaattgaag aaggttc tga ccgatgcttt cgct aagaat        

9 6 0  

 

ga catcgaaa ctcgtcagta  a                                                  

9 8 1  



 

 

<2 10>    28  

<2 11>    939  

<2 12>    DNA  

<2 13>    Lactobacillu s casei ldh2  

 

<4 00>    28  

at gcggaaca acggcaatat  tattttaatt ggtgatg gcg cgattggatc aagt tatgcg         

6 0  

 

tt caactgtc tcaccaccgg  cgtcggccag agtcttg gta ttattga tgt taac gaaaaa        

1 2 0  

 

cg cgtgcaag gtgacgtcga  agatctttct gattccc tac cttacacgtc acag aagaat        

1 8 0  

 

at ttatgcgg ccagctatga  agattgcaaa tatgccg ata ttatcgtcat caca gccgga        

2 4 0  

 

at tgcccaaa agccaggtca  gacacgccta caacttt tgg ccatcaacgc aaag atcatg        

3 0 0  

 

aa agaaatca cacataacat  tatggcaagc gggttca atg ggtttattct agtc gcatcc        

3 6 0  

 

aa tccagtcg atgtccttgc  cgaattagtc ttgcaag aat ccggcttgcc acgt aatcag        

4 2 0  

 

gt gctgggat cagggacggc  gcttgattca gctcgct tac ggtctgagat cggt ctgcgt        

4 8 0  

 

t a t aacgtgg acgcccggat  tgtgcacggc tacatca tgg gtgaacacgg cgat tctgaa        

5 4 0  

 

tt tccagttt gggactacac  caacattggc ggcaaac cga ttcttgattg gatt cctaaa        

6 0 0  

 

ga tcgccagg ataaagatct  gcctgatatt agcgagc gcg tcaaaacggc tgct tatggc        

6 6 0  

 

at cattgaga aaaaaggt gc  cactttctac ggcattg ctg cctcattaac ccgt ttaacc        

7 2 0  

 

ag cgccttct tgaatgatga  tcgcgcagca ttcgcaa tgt ccgtccattt ggaa ggcgaa        

7 8 0  

 

ta cggcttgt caggtgtttc  catcggtgta ccggtaa tcc tcggcgctaa tggc ttagaa        

8 4 0  

 

cg catcattg agctggattt  gaacccagaa ga tcata agc ggttagccga ttct gcagct        

9 0 0  

 

at tttgaaag aaaatctgaa  gaaggctcaa gaagctt aa                               

9 3 9  

 

 

<2 10>    29  



<2 11>    981  

<2 12>    DNA  

<2 13>    Lactobacillu s rhamnosus LGG_025 23  

 

<4 00>    29  

gt ggcaagta ttacggataa  ggatcac caa aaagtta ttc tcgttggtga tggc gccgtt         

6 0  

 

gg ttcaagct atgcctatgc  aatggttttg caaggta tcg ctcaagaaat cggg attgtt        

1 2 0  

 

ga cattttca aggacaagac  gaaaggtgac gcaattg att taagcaacgc gctc ccattc        

1 8 0  

 

ac cagtccta agaagattta  ttctgctgaa tacagcg atg c caaggatgc tgat ctggtt        

2 4 0  

 

gt tatcactg ctggtgctcc  tcaaaagcct ggcgaaa ctc gcttggatct ggtt aacaag        

3 0 0  

 

aa cttgaaga ttttgaagtc  cattgttgat ccgatcg tgg attctggctt taac ggtatc        

3 6 0  

 

tt cttggttg ctgctaaccc  agttgatatc ttgactt atg ctacttggaa gctt tc cgga        

4 2 0  

 

tt cccgaaga gccgggttgt  tggttcaggt acttctc tgg acaccgctcg tttc cgtcaa        

4 8 0  

 

tc cattgctg aaatggttaa  cgttgatgct cgttccg tcc acgcatatat catg ggtgaa        

5 4 0  

 

ca cggcgaca cagaattccc  tgtatggtcc cacgcta aca ttggtggcgt tacc atcgct        

6 0 0  

 

ga atgggtta aagcacatcc  agaaatcaaa gaagaca aac ttgttaagat gttt gaagac        

6 6 0  

 

gt tcgtgacg ctgcttacga  aatcatcaaa ctcaagg gtg caaccttcta cggt atcgca        

7 2 0  

 

ac tgctttgg cacggatttc  caaagcaatt cttaacg atg aaaatgcggt actc ccattg        

7 8 0  

 

tc cgtttaca tg gacggcca  atatggcttg aacgaca tct acattggtac acct gctgtg        

8 4 0  

 

at caaccgca atggtattca  gaacattctg gaaatcc cat tgaccgacca cgaa gaagaa        

9 0 0  

 

tc catgcaga agtcggcttc  acaattgaag aaagttc tga ccgatgcgtt tgct aagaac        

9 6 0  

 

ga catcgaaa cacgtcagta  a                                                  

9 8 1  

 

 

<2 10>    30  



<2 11>    939  

<2 12>    DNA  

<2 13>    Lactobacillu s rhamnosus LGG_006 06  

 

<4 00>    30  

at gcaacata gcggaaatat  tattttaatt ggtgacg gcg ctatcggttc gagc tttgct         

6 0  

 

tt taactgtt taacgaccgg  c gttggtcaa agcctgg gca ttattgacgt caat gagaaa        

1 2 0  

 

cg agtacaag gcgatgtgga  ggatctttcg gacgcgc tgc cgtatacgtc ccaa aagaat        

1 8 0  

 

at ctatgcag cgagttatga  agactgcaaa tacgccg ata tcattgtgat cacg gctggc        

2 4 0  

 

at cgcgcaaa agcccggtca  gacccgactg gaactg ttgt cgatcaatgc caaa atcata        

3 0 0  

 

aa agaaatca cgcacaatat  catggccagt ggtttta atg gttttattct cgtt gcctca        

3 6 0  

 

aa cccggtcg acgtgctcgc  ggaattagtg ctggaag aat cggggctgcc gcgt aaccaa        

4 2 0  

 

gt actaggct caggtacagc  gctggattca gcccgtc tgc gttcggaaat cggc ttgcgt        

4 8 0  

 

ta caatgtgg atgcgcgcat  tgtccacggc tacatca tgg gcgaacatgg cgac tccgaa        

5 4 0  

 

tt tccggttt gggattacac  caatattggc ggcaaac cga ttctcgattg gatt cccaaa        

6 0 0  

 

aa tcgccaag caagtgattt  agctgaaatc agccacc gcg ttaaaactgc cgca tatggc        

6 6 0  

 

at cattgaaa agaaaggtgc  tactttctac ggaatcg ccg cttcgctcac ccgc ctgacc        

7 2 0  

 

ag tgcctttt tgaatgacga  ccgggcagca ttcgcga tgt cggtccatct tgac ggtgag        

7 8 0  

 

ta tggtttgt caggtgtctc  cattggggta ccggtta tcc tcggcgcaaa cggc ttagaa        

8 4 0  

 

cg tatca tcg aacttgattt  aaacgcggaa gaccaca aac gcctggctga ctct gctgcc        

9 0 0  

 

at tttgaaag ataatttaaa  gaaggcacag gaagcct ag                               

9 3 9  

 

 

<2 10>    31  

<2 11>    333  

<2 12>    PRT  

<2 13>    Lactobacillu s delbrueckii ldhA  



 

<4 00>    31  

Me t Thr Lys Ile Phe A la Tyr Ala Ile Arg Glu Asp Glu Lys Pro  Phe  

  1               5                  10                  15   

 

Le u Lys Glu Trp Glu A sp Ala His Lys Asp Val Glu Val Glu Tyr  Thr  

             20                  25                  30  

 

As p Ly s Leu Leu Thr P ro Glu Thr Val Ala Leu Ala Lys Gly Ala  Asp  

         35                  40                  45  

 

Gl y Val Val Val Tyr G ln Gln Leu Asp Tyr Thr Ala Glu Thr Leu  Gln  

     50                  55                  60  

 

Al a Leu Ala Asp Asn G ly Ile Thr Lys Met Ser Leu Arg Asn Val  Gly  

 65                  70                  75                  80  

 

Va l Asp Asn Ile Asp M et Ala Lys Ala Lys Glu Leu Gly Phe Gln  Ile  

                 85                  90                  95   

 

Th r Asn Val Pro Va l T yr Ser Pro Asn Ala Ile Ala Glu His Ala  Ala  

            100                 105                 110  

 

Il e Gln Ala Ala Arg I le Leu Arg Gln Asp Lys Ala Met Asp Glu  Lys  

        115                 120                 125  

 

Va l Ala Arg His Asp L eu Arg Trp Ala Pro Thr Ile Gly Arg Glu  Val  

    130                 135                 140  

 

Ar g Asp Gln Val Val G ly Val Ile Gly Thr Gly His Ile Gly Gln  Val  

14 5                 1 50                 155                 160  

 

Ph e Met Gln Ile Met G lu Gly Phe Gl y Ala Lys Val Ile Ala Tyr  Asp  

                165                 170                 175   

 

Il e Phe Arg Asn Pro G lu Leu Glu Lys Lys Gly Tyr Tyr Val Asp  Ser  

            180                 185                 190  

 

Le u Asp Asp Leu Tyr L ys Gln Ala Asp Val Ile Ser Leu His Val  Pro  

        195                 200                 205  

 

As p Val Pro Ala Asn V al His Met Ile Asn Asp Glu Ser Ile Ala  Lys  

    210                 215                 220  

 

Me t Lys Gln Asp Val V al Ile Val Asn Val Ser Arg Gly Pr o Leu  Val  

22 5                 2 30                 235                 240  

 

As p Thr Asp Ala Val I le Arg Gly Leu Asp Ser Gly Lys Ile Phe  Gly  

                245                 250                 255   

 

Ty r Ala Met Asp Val T yr Glu Gly Glu Val Gly Ile Phe Asn Glu  Asp  

            260                 265                 270  

 

Tr p Glu Gly Lys Glu P he Pro Asp Ala Arg Leu Ala Asp Leu Ile  Ala  

        275                 280                 285  

 

Ar g Pro Asn Val Leu V al Thr Pro His Thr Ala Phe Tyr Thr Th r His  

    290                 295                 300  



 

Al a Val Arg Asn Met V al Val Lys Ala Phe Asp Asn Asn Leu Glu  Leu  

30 5                 3 10                 315                 320  

 

Va l Glu Gly Lys Glu A la Glu Thr Pro Val Lys Val Gly  

                325                 330             

 

 

<2 10>    32  

<2 11>    332  

<2 12>    PRT  

<2 13>    Lactobacillu s plantarum ldhD  

 

<4 00>    32  

Me t Lys Ile Ile Ala T yr Ala Val Arg Asp Asp Glu Arg Pro Phe  Phe  

  1               5                  10                  1 5   

 

As p Thr Trp Met Lys G lu Asn Pro Asp Val Glu Val Lys Leu Val  Pro  

             20                  25                  30  

 

Gl u Leu Leu Thr Glu A sp Asn Val Asp Leu Ala Lys Gly Phe Asp  Gly  

         35                  40                  45  

 

Al a Asp Val Tyr Gln G ln Lys Asp Tyr Thr Ala Glu Val Leu Asn  Lys  

     50                  55                  60  

 

Le u Ala Asp Glu Gly V al Lys Asn Ile Ser Leu Arg Asn Val Gly  Val  

 65                  70                  75                  80  

 

A s p Asn Leu Asp Val P ro Thr Val Lys Ala Arg Gly Leu Asn Ile  Ser  

                 85                  90                  95   

 

As n Val Pro Ala Tyr S er Pro Asn Ala Ile Ala Glu Leu Ser Val  Thr  

            100                 105                 110  

 

Gl n Leu Met Gln Leu L eu Arg Gln Thr Pro Leu Phe Asn Lys Lys  Leu  

        115                 120                 125  

 

Al a Lys Gln Asp Phe A rg Trp Ala Pro Asp Ile Ala Lys Glu Leu  Asn  

    130                 135                 140  

 

Th r Met Thr Val Gly V a l Ile Gly Thr Gly Arg Ile Gly Arg Ala  Ala  

14 5                 1 50                 155                 160  

 

Il e Asp Ile Phe Lys G ly Phe Gly Ala Lys Val Ile Gly Tyr Asp  Val  

                165                 170                 175   

 

Ty r Arg Asn Ala Glu L eu Glu Lys Glu Gly Met Tyr Val Asp Thr  Leu  

            180                 185                 190  

 

As p Glu Leu Tyr Ala G ln Ala Asp Val Ile Thr Leu His Val Pro  Ala  

        195                 200                 205  

 

Le u Lys Asp Asn Tyr H is Me t Leu Asn Ala Asp Ala Phe Ser Lys  Met  

    210                 215                 220  

 

Ly s Asp Gly Ala Tyr I le Leu Asn Phe Ala Arg Gly Thr Leu Ile  Asp  

22 5                 2 30                 235                 240  



 

Se r Glu Asp Leu Ile L ys Ala Leu Asp Ser Gly Lys Val Ala Gly  Ala  

                245                 250                 255   

 

Al a Leu Asp Thr Tyr G lu Tyr Glu Thr Lys Ile Phe Asn Lys Asp  Leu  

            260                 265                 270  

 

Gl u Gly Gln Thr Ile A sp Asp Lys Va l Phe Met Asn Leu Phe Asn  Arg  

        275                 280                 285  

 

As p Asn Val Leu Ile T hr Pro His Thr Ala Phe Tyr Thr Glu Thr  Ala  

    290                 295                 300  

 

Va l His Asn Met Val H is Val Ser Met Asn Ser Asn Lys Gln Phe  Ile  

30 5                 3 10                 315                 320  

 

Gl u Thr Gly Lys Ala A sp Thr Gln Val Lys Phe Asp  

                325                 330         


