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<210>    1
<211>    377
<212>    PRT
<213>    Corynebacterium glutamicum

<220>
<221>    PEPTIDE
<222>    (1)..(377)
<223>    metX

<400>    1
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gln
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 
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Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Leu Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    2
<211>    1134
<212>    DNA
<213>    Corynebacterium glutamicum

<220>
<221>    gene
<222>    (1)..(1134)
<223>    metX

<400>    2
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggcaaat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780
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gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattttgt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    3
<211>    379
<212>    PRT
<213>    Pseudomonas aeruginosa

<400>    3
Met Pro Thr Val Phe Pro Asp Asp Ser Val Gly Leu Val Ser Pro Gln
  1               5                  10                  15 

Thr Leu His Phe Asn Glu Pro Leu Glu Leu Thr Ser Gly Lys Ser Leu
             20                  25                  30 

Ala Glu Tyr Asp Leu Val Ile Glu Thr Tyr Gly Glu Leu Asn Ala Thr
         35                  40                  45 

Gln Ser Asn Ala Val Leu Ile Cys His Ala Leu Ser Gly His His His
     50                  55                  60 

Ala Ala Gly Tyr His Ser Val Asp Glu Arg Lys Pro Gly Trp Trp Asp
 65                  70                  75                  80 

Ser Cys Ile Gly Pro Gly Lys Pro Ile Asp Thr Arg Lys Phe Phe Val
                 85                  90                  95 

Val Ala Leu Asn Asn Leu Gly Gly Cys Asn Gly Ser Ser Gly Pro Ala
            100                 105                 110 

Ser Ile Asn Pro Ala Thr Gly Lys Val Tyr Gly Ala Asp Phe Pro Met
        115                 120                 125 

Val Thr Val Glu Asp Trp Val His Ser Gln Ala Arg Leu Ala Asp Arg
    130                 135                 140 

Leu Gly Ile Arg Gln Trp Ala Ala Val Val Gly Gly Ser Leu Gly Gly
145                 150                 155                 160 

Met Gln Ala Leu Gln Trp Thr Ile Ser Tyr Pro Glu Arg Val Arg His
                165                 170                 175 

Cys Leu Cys Ile Ala Ser Ala Pro Lys Leu Ser Ala Gln Asn Ile Ala
            180                 185                 190 

Phe Asn Glu Val Ala Arg Gln Ala Ile Leu Ser Asp Pro Glu Phe Leu
        195                 200                 205 

Gly Gly Tyr Phe Gln Glu Gln Gly Val Ile Pro Lys Arg Gly Leu Lys
    210                 215                 220 

Leu Ala Arg Met Val Gly His Ile Thr Tyr Leu Ser Asp Asp Ala Met
225                 230                 235                 240 

Gly Ala Lys Phe Gly Arg Val Leu Lys Thr Glu Lys Leu Asn Tyr Asp
                245                 250                 255 
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Leu His Ser Val Glu Phe Gln Val Glu Ser Tyr Leu Arg Tyr Gln Gly
            260                 265                 270 

Glu Glu Phe Ser Thr Arg Phe Asp Ala Asn Thr Tyr Leu Leu Met Thr
        275                 280                 285 

Lys Ala Leu Asp Tyr Phe Asp Pro Ala Ala Ala His Gly Asp Asp Leu
    290                 295                 300 

Val Arg Thr Leu Glu Gly Val Glu Ala Asp Phe Cys Leu Met Ser Phe
305                 310                 315                 320 

Thr Thr Asp Trp Arg Phe Ser Pro Ala Arg Ser Arg Glu Ile Val Asp
                325                 330                 335 

Ala Leu Ile Ala Ala Lys Lys Asn Val Ser Tyr Leu Glu Ile Asp Ala
            340                 345                 350 

Pro Gln Gly His Asp Ala Phe Leu Met Pro Ile Pro Arg Tyr Leu Gln
        355                 360                 365 

Ala Phe Ser Gly Tyr Met Asn Arg Ile Ser Val
    370                 375                

<210>    4
<211>    1140
<212>    DNA
<213>    Pseudomonas aeruginosa

<400>    4
atgcccacag tcttccccga cgactccgtc ggtctggtct ccccccagac gctgcacttc         60

aacgaaccgc tcgagctgac cagcggcaag tccctggccg agtacgacct ggtgatcgaa        120

acctacggcg agctgaatgc cacgcagagc aacgcggtgc tgatctgcca cgccctctcc        180

ggccaccacc acgccgccgg ctaccacagc gtcgacgagc gcaagccggg ctggtgggac        240

agctgcatcg gtccgggcaa gccgatcgac acccgcaagt tcttcgtcgt cgccctcaac        300

aacctcggcg gttgcaacgg atccagcggc cccgccagca tcaatccggc gaccggcaag        360

gtctacggcg cggacttccc gatggttacg gtggaagact gggtgcatag ccaggcgcgc        420

ctggcagacc gcctcggcat ccgccagtgg gccgcggtgg tcggcggcag cctcggcggc        480

atgcaggcgc tgcaatggac catcagctat cccgagcgcg tccgtcactg cctgtgcatc        540

gccagcgcgc cgaagctgtc ggcgcagaac atcgccttca acgaagtcgc ccggcaggcg        600

attctttccg accctgagtt cctcggcggc tacttccagg agcagggcgt gattcccaag        660

cgcggcctca agctggcgcg gatggtcggc catatcacct acctgtccga cgacgccatg        720

ggcgccaagt tcggccgtgt actgaagacc gagaagctca actacgacct gcacagcgtc        780

gagttccagg tcgagagtta cctgcgctac cagggcgagg agttctccac ccgcttcgac        840

gccaatacct acctgctgat gaccaaggcg ctggactact tcgaccccgc cgccgcccac        900

ggcgacgacc tggtgcgcac cctggagggc gtcgaggcgg acttctgcct gatgtccttc        960

accaccgact ggcgtttctc gccggcccgc tcgcgggaaa tcgtcgacgc cctgatcgcg       1020

gcgaaaaaga acgtcagcta cctggagatc gacgccccgc aaggccacga cgccttcctc       1080

atgccgatcc cccggtacct gcaagccttc agcggttaca tgaaccgcat cagcgtgtga       1140
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                                                                        1140

<210>    5
<211>    28
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 1

<400>    5
ggatcccctc gttgttcacc cagcaacc                                            28

<210>    6
<211>    30
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 2

<400>    6
ggatcccaaa gtcacaacta cttatgttag                                          30

<210>    7
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 3

<400>    7
acgcgccagc gcctggaaca tcggcattca atccg                                    35

<210>    8
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 4

<400>    8
cggattgaat gccgatgttc caggcgctgg cgcgt                                    35

<210>    9
<211>    33
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 5

<400>    9
gtagataccg atattcggta cccctaccac cag                                      33
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<210>    10
<211>    33
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 6

<400>    10
ctggtggtag gggtaccgaa tatcggtatc tac                                      33

<210>    11
<211>    24
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 7

<400>    11
tctagatgcg ctgattatct cacc                                                24

<210>    12
<211>    40
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 8

<400>    12
actggtgggt catggttgca tatgagatca actcctgtaa                               40

<210>    13
<211>    40
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 9

<400>    13
ttacaggagt tgatctcata tgcaaccatg acccaccagt                               40

<210>    14
<211>    24
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 10

<400>    14
tctagacctt gaagttcttg actg                                                24

<210>    15
<211>    24
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<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 11

<400>    15
tctagaagta gcgttgctgt acac                                                24

<210>    16
<211>    43
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 12

<400>    16
atcaatggtc tcgatgccca tatggcattt ggaggtcctt aag                           43

<210>    17
<211>    43
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 13

<400>    17
cttaaggacc tccaaatgcc atatgggcat cgagaccatt gat                           43

<210>    18
<211>    24
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 14

<400>    18
tctagatgga accgttgcaa ccac                                                24

<210>    19
<211>    421
<212>    PRT
<213>    Corynebacterium glutamicum

<220>
<221>    PEPTIDE
<222>    (1)..(421)
<223>    lysC

<400>    19
Met Ala Leu Val Val Gln Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala
  1               5                  10                  15 

Glu Arg Ile Arg Asn Val Ala Glu Arg Ile Val Ala Thr Lys Lys Ala
             20                  25                  30 
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Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp
         35                  40                  45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg
     50                  55                  60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg Ile Ser Asn Ala Leu
 65                  70                  75                  80 

Val Ala Met Ala Ile Glu Ser Leu Gly Ala Glu Ala Gln Ser Phe Thr
                 85                  90                  95 

Gly Ser Gln Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg
            100                 105                 110 

Ile Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly
        115                 120                 125 

Lys Ile Cys Ile Val Ala Gly Phe Gln Gly Val Asn Lys Glu Thr Arg
    130                 135                 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala
145                 150                 155                 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu Ile Tyr Ser Asp Val
                165                 170                 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg Ile Val Pro Asn Ala Gln Lys
            180                 185                 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly
        195                 200                 205 

Ser Lys Ile Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn
    210                 215                 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu
225                 230                 235                 240 

Ile Ala Gly Ser Met Glu Asp Ile Pro Val Glu Glu Ala Val Leu Thr
                245                 250                 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly Ile
            260                 265                 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp
        275                 280                 285 

Ala Glu Ile Asn Ile Asp Met Val Leu Gln Asn Val Ser Ser Val Glu
    290                 295                 300 

Asp Gly Thr Thr Asp Ile Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg
305                 310                 315                 320 

Arg Ala Met Glu Ile Leu Lys Lys Leu Gln Val Gln Gly Asn Trp Thr
                325                 330                 335 

Asn Val Leu Tyr Asp Asp Gln Val Gly Lys Val Ser Leu Val Gly Ala
            340                 345                 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu
        355                 360                 365 

Arg Asp Val Asn Val Asn Ile Glu Leu Ile Ser Thr Ser Glu Ile Arg
    370                 375                 380 

Ile Ser Val Leu Ile Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala
385                 390                 395                 400 
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Leu His Glu Gln Phe Gln Leu Gly Gly Glu Asp Glu Ala Val Val Tyr
                405                 410                 415 

Ala Gly Thr Gly Arg
            420    

<210>    20
<211>    1266
<212>    DNA
<213>    Corynebacterium glutamicum

<220>
<221>    gene
<222>    (1)..(1266)
<223>    lysC

<400>    20
atggccctgg tcgtacagaa atatggcggt tcctcgcttg agagtgcgga acgcattaga         60

aacgtcgctg aacggatcgt tgccaccaag aaggctggaa atgatgtcgt ggttgtctgc        120

tccgcaatgg gagacaccac ggatgaactt ctagaacttg cagcggcagt gaatcccgtt        180

ccgccagctc gtgaaatgga tatgctcctg actgctggtg agcgtatttc taacgctctc        240

gtcgccatgg ctattgagtc ccttggcgca gaagcccaat ctttcacggg ctctcaggct        300

ggtgtgctca ccaccgagcg ccacggaaac gcacgcattg ttgatgtcac tccaggtcgt        360

gtgcgtgaag cactcgatga gggcaagatc tgcattgttg ctggtttcca gggtgttaat        420

aaagaaaccc gcgatgtcac cacgttgggt cgtggtggtt ctgacaccac tgcagttgcg        480

ttggcagctg ctttgaacgc tgatgtgtgt gagatttact cggacgttga cggtgtgtat        540

accgctgacc cgcgcatcgt tcctaatgca cagaagctgg aaaagctcag cttcgaagaa        600

atgctggaac ttgctgctgt tggctccaag attttggtgc tgcgcagtgt tgaatacgct        660

cgtgcattca atgtgccact tcgcgtacgc tcgtcttata gtaatgatcc cggcactttg        720

attgccggct ctatggagga tattcctgtg gaagaagcag tccttaccgg tgtcgcaacc        780

gacaagtccg aagccaaagt aaccgttctg ggtatttccg ataagccagg cgaggctgcg        840

aaggttttcc gtgcgttggc tgatgcagaa atcaacattg acatggttct gcagaacgtc        900

tcttctgtag aagacggcac caccgacatc accttcacct gccctcgttc cgacggccgc        960

cgcgcgatgg agatcttgaa gaagcttcag gttcagggca actggaccaa tgtgctttac       1020

gacgaccagg tcggcaaagt ctccctcgtg ggtgctggca tgaagtctca cccaggtgtt       1080

accgcagagt tcatggaagc tctgcgcgat gtcaacgtga acatcgaatt gatttccacc       1140

tctgagattc gtatttccgt gctgatccgt gaagatgatc tggatgctgc tgcacgtgca       1200

ttgcatgagc agttccagct gggcggcgaa gacgaagccg tcgtttatgc aggcaccgga       1260

cgctaa                                                                  1266

<210>    21
<211>    29
<212>    DNA
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<213>    Artificial Sequence

<220>
<223>    primer 15

<400>    21
tcctctagag ctgcgcagtg ttgaatacg                                           29

<210>    22
<211>    23
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 16

<400>    22
caccgacatc atcttcacct gcc                                                 23

<210>    23
<211>    23
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 17

<400>    23
ggcaggtgaa gatgatgtcg gtg                                                 23

<210>    24
<211>    29
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    primer 18

<400>    24
gactctagag ttcacctcag agacgatta                                           29

<210>    25
<211>    421
<212>    PRT
<213>    Corynebacterium glutamicum

<220>
<221>    PEPTIDE
<222>    (1)..(421)
<223>    lysC variant (T311I)

<400>    25
Met Ala Leu Val Val Gln Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala
  1               5                  10                  15 

Glu Arg Ile Arg Asn Val Ala Glu Arg Ile Val Ala Thr Lys Lys Ala
             20                  25                  30 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp
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         35                  40                  45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg
     50                  55                  60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg Ile Ser Asn Ala Leu
 65                  70                  75                  80 

Val Ala Met Ala Ile Glu Ser Leu Gly Ala Glu Ala Gln Ser Phe Thr
                 85                  90                  95 

Gly Ser Gln Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg
            100                 105                 110 

Ile Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly
        115                 120                 125 

Lys Ile Cys Ile Val Ala Gly Phe Gln Gly Val Asn Lys Glu Thr Arg
    130                 135                 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala
145                 150                 155                 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu Ile Tyr Ser Asp Val
                165                 170                 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg Ile Val Pro Asn Ala Gln Lys
            180                 185                 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly
        195                 200                 205 

Ser Lys Ile Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn
    210                 215                 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu
225                 230                 235                 240 

Ile Ala Gly Ser Met Glu Asp Ile Pro Val Glu Glu Ala Val Leu Thr
                245                 250                 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly Ile
            260                 265                 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp
        275                 280                 285 

Ala Glu Ile Asn Ile Asp Met Val Leu Gln Asn Val Ser Ser Val Glu
    290                 295                 300 

Asp Gly Thr Thr Asp Ile Ile Phe Thr Cys Pro Arg Ser Asp Gly Arg
305                 310                 315                 320 

Arg Ala Met Glu Ile Leu Lys Lys Leu Gln Val Gln Gly Asn Trp Thr
                325                 330                 335 

Asn Val Leu Tyr Asp Asp Gln Val Gly Lys Val Ser Leu Val Gly Ala
            340                 345                 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu
        355                 360                 365 

Arg Asp Val Asn Val Asn Ile Glu Leu Ile Ser Thr Ser Glu Ile Arg
    370                 375                 380 

Ile Ser Val Leu Ile Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala
385                 390                 395                 400 

Page 11



6430426_1
Leu His Glu Gln Phe Gln Leu Gly Gly Glu Asp Glu Ala Val Val Tyr
                405                 410                 415 

Ala Gly Thr Gly Arg
            420    

<210>    26
<211>    1266
<212>    DNA
<213>    Corynebacterium glutamicum

<220>
<221>    gene
<222>    (1)..(1266)
<223>    lysC variant (T311I)

<400>    26
atggccctgg tcgtacagaa atatggcggt tcctcgcttg agagtgcgga acgcattaga         60

aacgtcgctg aacggatcgt tgccaccaag aaggctggaa atgatgtcgt ggttgtctgc        120

tccgcaatgg gagacaccac ggatgaactt ctagaacttg cagcggcagt gaatcccgtt        180

ccgccagctc gtgaaatgga tatgctcctg actgctggtg agcgtatttc taacgctctc        240

gtcgccatgg ctattgagtc ccttggcgca gaagcccaat ctttcacggg ctctcaggct        300

ggtgtgctca ccaccgagcg ccacggaaac gcacgcattg ttgatgtcac tccaggtcgt        360

gtgcgtgaag cactcgatga gggcaagatc tgcattgttg ctggtttcca gggtgttaat        420

aaagaaaccc gcgatgtcac cacgttgggt cgtggtggtt ctgacaccac tgcagttgcg        480

ttggcagctg ctttgaacgc tgatgtgtgt gagatttact cggacgttga cggtgtgtat        540

accgctgacc cgcgcatcgt tcctaatgca cagaagctgg aaaagctcag cttcgaagaa        600

atgctggaac ttgctgctgt tggctccaag attttggtgc tgcgcagtgt tgaatacgct        660

cgtgcattca atgtgccact tcgcgtacgc tcgtcttata gtaatgatcc cggcactttg        720

attgccggct ctatggagga tattcctgtg gaagaagcag tccttaccgg tgtcgcaacc        780

gacaagtccg aagccaaagt aaccgttctg ggtatttccg ataagccagg cgaggctgcg        840

aaggttttcc gtgcgttggc tgatgcagaa atcaacattg acatggttct gcagaacgtc        900

tcttctgtag aagacggcac caccgacatc atcttcacct gccctcgttc cgacggccgc        960

cgcgcgatgg agatcttgaa gaagcttcag gttcagggca actggaccaa tgtgctttac       1020

gacgaccagg tcggcaaagt ctccctcgtg ggtgctggca tgaagtctca cccaggtgtt       1080

accgcagagt tcatggaagc tctgcgcgat gtcaacgtga acatcgaatt gatttccacc       1140

tctgagattc gtatttccgt gctgatccgt gaagatgatc tggatgctgc tgcacgtgca       1200

ttgcatgagc agttccagct gggcggcgaa gacgaagccg tcgtttatgc aggcaccgga       1260

cgctaa                                                                  1266

<210>    27
<211>    35
<212>    DNA
<213>    Artificial Sequence
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<220>
<223>    Forward primer for Q176F,L313R

<400>    27
acgcgccagc gcctggttta tcggcattca atccg                                    35

<210>    28
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176F,L313R

<400>    28
cggattgaat gccgataaac caggcgctgg cgcgt                                    35

<210>    29
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176S,L313R

<400>    29
acgcgccagc gcctggtcta tcggcattca atccg                                    35

<210>    30
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176S,L313R

<400>    30
cggattgaat gccgatagac caggcgctgg cgcgt                                    35

<210>    31
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176Y,L313R

<400>    31
acgcgccagc gcctggtata tcggcattca atccg                                    35

<210>    32
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176Y,L313R
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<400>    32
cggattgaat gccgatatac caggcgctgg cgcgt                                    35

<210>    33
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176C,L313R

<400>    33
acgcgccagc gcctggtgca tcggcattca atccg                                    35

<210>    34
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176C,L313R

<400>    34
cggattgaat gccgatgcac caggcgctgg cgcgt                                    35

<210>    35
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176P,L313R

<400>    35
acgcgccagc gcctggccaa tcggcattca atccg                                    35

<210>    36
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176P,L313R

<400>    36
cggattgaat gccgattggc caggcgctgg cgcgt                                    35

<210>    37
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176H,L313R

<400>    37
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acgcgccagc gcctggcaca tcggcattca atccg                                    35

<210>    38
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176H,L313R

<400>    38
cggattgaat gccgatgtgc caggcgctgg cgcgt                                    35

<210>    39
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176L,L313R

<400>    39
acgcgccagc gcctggctca tcggcattca atccg                                    35

<210>    40
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176L,L313R

<400>    40
cggattgaat gccgatgagc caggcgctgg cgcgt                                    35

<210>    41
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176I,L313R

<400>    41
acgcgccagc gcctggatta tcggcattca atccg                                    35

<210>    42
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176I,L313R

<400>    42
cggattgaat gccgataatc caggcgctgg cgcgt                                    35
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<210>    43
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176T,L313R

<400>    43
acgcgccagc gcctggacta tcggcattca atccg                                    35

<210>    44
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176T,L313R

<400>    44
cggattgaat gccgatagtc caggcgctgg cgcgt                                    35

<210>    45
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176R,L313R

<400>    45
acgcgccagc gcctggcgca tcggcattca atccg                                    35

<210>    46
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176R,L313R

<400>    46
cggattgaat gccgatgcgc caggcgctgg cgcgt                                    35

<210>    47
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176K,L313R

<400>    47
acgcgccagc gcctggaaaa tcggcattca atccg                                    35

<210>    48
<211>    35
<212>    DNA
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<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176K,L313R

<400>    48
cggattgaat gccgattttc caggcgctgg cgcgt                                    35

<210>    49
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176V,L313R

<400>    49
acgcgccagc gcctgggtta tcggcattca atccg                                    35

<210>    50
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176V,L313R

<400>    50
cggattgaat gccgataacc caggcgctgg cgcgt                                    35

<210>    51
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176A,L313R

<400>    51
acgcgccagc gcctgggcaa tcggcattca atccg                                    35

<210>    52
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176A,L313R

<400>    52
cggattgaat gccgattgcc caggcgctgg cgcgt                                    35

<210>    53
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
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<223>    Forward primer for Q176D,L313R

<400>    53
acgcgccagc gcctgggaca tcggcattca atccg                                    35

<210>    54
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176D,L313R

<400>    54
cggattgaat gccgatgtcc caggcgctgg cgcgt                                    35

<210>    55
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176E,L313R

<400>    55
acgcgccagc gcctgggaga tcggcattca atccg                                    35

<210>    56
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176E,L313R

<400>    56
cggattgaat gccgatctcc caggcgctgg cgcgt                                    35

<210>    57
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176G,L313R

<400>    57
acgcgccagc gcctggggca tcggcattca atccg                                    35

<210>    58
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176G,L313R
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<400>    58
cggattgaat gccgatgccc caggcgctgg cgcgt                                    35

<210>    59
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Forward primer for Q176W,L313R

<400>    59
acgcgccagc gcctggtgga tcggcattca atccg                                    35

<210>    60
<211>    35
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Reverse primer for Q176W,L313R

<400>    60
cggattgaat gccgatccac caggcgctgg cgcgt                                    35

<210>    61
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    metX L313R

<400>    61
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
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145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gln
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    62
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    metX L313R

<400>    62
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420
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ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggcaaat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    63
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    metX Q176N_L313R

<400>    63
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Asn
                165                 170                 175 
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Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    64
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    metX Q176N_L313R

<400>    64
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggaacat cggcattcaa        540
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tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    65
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176F,L313R

<400>    65
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Phe
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 
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Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    66
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176F,L313R

<400>    66
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggtttat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660
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cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    67
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176S,L313R

<400>    67
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Ser
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
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    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    68
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176S,L313R

<400>    68
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggtctat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780
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gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    69
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176Y,L313R

<400>    69
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Tyr
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 
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Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    70
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176Y,L313R

<400>    70
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggtatat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900
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gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    71
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176C,L313R

<400>    71
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Cys
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 
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Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    72
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176C,L313R

<400>    72
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggtgtat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020
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cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    73
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176P,L313R

<400>    73
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Pro
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
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        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    74
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176P,L313R

<400>    74
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggccaat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134
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<210>    75
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176H,L313R

<400>    75
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp His
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 
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Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    76
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176H,L313R

<400>    76
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggcacat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    77
<211>    377
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<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176L,L313R

<400>    77
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Leu
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 
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His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    78
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176L,L313R

<400>    78
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggctcat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    79
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
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<223>    Q176I,L313R

<400>    79
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Ile
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
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            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    80
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176I,L313R

<400>    80
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggattat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    81
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176T,L313R

<400>    81
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Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Thr
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 
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Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    82
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176T,L313R

<400>    82
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggactat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    83
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176R,L313R

<400>    83
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
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             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Arg
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        
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<210>    84
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176R,L313R

<400>    84
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggcgcat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    85
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176K,L313R

<400>    85
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 
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Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Lys
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    86
<211>    1134
<212>    DNA
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<213>    Artificial Sequence

<220>
<223>    Q176K,L313R

<400>    86
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggaaaat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    87
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176V,L313R

<400>    87
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 
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Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Val
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    88
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176V,L313R
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<400>    88
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctgggttat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    89
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176A,L313R

<400>    89
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr

Page 46



6430426_1
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Ala
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    90
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176A,L313R

<400>    90
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60
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gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctgggcaat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    91
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176D,L313R

<400>    91
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 
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Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Asp
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    92
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176D,L313R

<400>    92
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180
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aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctgggacat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    93
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176E,L313R

<400>    93
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 
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Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Glu
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    94
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176E,L313R

<400>    94
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300
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atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctgggagat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    95
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176G,L313R

<400>    95
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
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145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gly
                165                 170                 175 

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    96
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176G,L313R

<400>    96
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420
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ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggggcat cggcattcaa        540

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134

<210>    97
<211>    377
<212>    PRT
<213>    Artificial Sequence

<220>
<223>    Q176W,L313R

<400>    97
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile Gln Ala Ile Gly
  1               5                  10                  15 

Asp Val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
             20                  25                  30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn
         35                  40                  45 

Val Val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
     50                  55                  60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
 65                  70                  75                  80 

Tyr Cys Val Ile Cys Thr Asn Val Ile Gly Gly Cys Asn Gly Ser Thr
                 85                  90                  95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
            100                 105                 110 

Pro Ala Thr Ser Ile Arg Asp Gln Val Asn Ala Glu Lys Gln Phe Leu
        115                 120                 125 

Asp Ala Leu Gly Ile Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met
    130                 135                 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val
145                 150                 155                 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Trp
                165                 170                 175 
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Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
            180                 185                 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
        195                 200                 205 

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
    210                 215                 220 

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225                 230                 235                 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala Val Glu Ser Tyr
                245                 250                 255 

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly Ser
            260                 265                 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
        275                 280                 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys Val Pro Val Leu
    290                 295                 300 

Val Ala Gly Val Asp Thr Asp Ile Arg Tyr Pro Tyr His Gln Gln Glu
305                 310                 315                 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile Val
                325                 330                 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
            340                 345                 350 

Arg Ile Val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
        355                 360                 365 

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
    370                 375        

<210>    98
<211>    1134
<212>    DNA
<213>    Artificial Sequence

<220>
<223>    Q176W,L313R

<400>    98
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggtggat cggcattcaa        540

Page 55



6430426_1

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900

gttccagtcc ttgtcgcagg cgtagatacc gatattcggt acccctacca ccagcaagaa        960

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134
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