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                         Sequence Listing 

 

<110>  SHANGHAI TOLO BIOTECHNOLOGY COMPANY LIMITED 

       SHANGHAI INSTITUTES FOR BIOLOGICAL SCIENCES, CHINESE ACADEMY OF SCIENCES 

  

<120>  USE OF CAS PROTEIN, METHOD FOR DETECTING TARGET NUCLEIC ACID MOLECULE, AND 

KIT 

 

<130>  P2018-0447 

 

<150>  CN201710573752.0 

<151>  2017-07-14 

 

<160>  187    

 

<170>  PatentIn version 3.5 

 

<210>  1 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  1 

aatgtttcct gatggtccat gtctgttact cgcctgtcaa gtggcgtgac                  50 

 

 

<210>  2 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  2 

gtcacgccac ttgacaggcg agtaacagac atggaccatc aggaaacatt                  50 

 

 

<210>  3 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  3 

gtcacgccac ttgacaggcg agtaacagac atggaccatc aggaaacatt                  50 

 

 



2 

 

<210>  4 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  4 

gtcacgccac ttgacaggcg agtaacagac atggaccatc aggaaacatt                  50 

 

 

<210>  5 

<211>  66 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  5 

tttctgtttg ttatcgcaac tttctactga attcaagctt tactctagaa agaggagaaa       60 

 

ggatcc                                                                  66 

 

 

<210>  6 

<211>  66 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  6 

ggatcctttc tcctctttct agagtaaagc ttgaattcag tagaaagttg cgataacaaa       60 

 

cagaaa                                                                  66 

 

 

<210>  7 

<211>  66 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  7 

tttctgtttg ttatcgcaac tttctactga attcaagctt tactctagaa agaggagaaa       60 

 

ggatcc                                                                  66 

 

 

<210>  8 

<211>  66 



3 

 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  8 

ggatcctttc tcctctttct agagtaaagc ttgaattcag tagaaagttg cgataacaaa       60 

 

cagaaa                                                                  66 

 

 

<210>  9 

<211>  66 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  9 

tttctgtttg ttatcgcaac tttctactga attcaagctt tactctagaa agaggagaaa       60 

 

ggatcc                                                                  66 

 

 

<210>  10 

<211>  66 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  10 

ggatcctttc tcctctttct agagtaaagc ttgaattcag tagaaagttg cgataacaaa       60 

 

cagaaa                                                                  66 

 

 

<210>  11 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  11 

gtcacgccac ttgacaggcg agtaacagac atggaccatc aggtttcatt                  50 

 

 

<210>  12 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 



4 

 

 

<400>  12 

gtcacgccac ttgacaggcg agtaacagac atggaccatc aggccccatt                  50 

 

 

<210>  13 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  13 

gtcacgccac ttgacaggcg agtaacagac atggaccatc agggggcatt                  50 

 

 

<210>  14 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  14 

aatgaaacct gatggtccat gtctgttact cgcctgtcaa gtggcgtgac                  50 

 

 

<210>  15 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  15 

aatggggcct gatggtccat gtctgttact cgcctgtcaa gtggcgtgac                  50 

 

 

<210>  16 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  16 

aatgccccct gatggtccat gtctgttact cgcctgtcaa gtggcgtgac                  50 

 

 

<210>  17 

<211>  11 

<212>  DNA 



5 

 

<213>  Artificial sequence 

 

<400>  17 

acaaacagaa a                                                            11 

 

 

<210>  18 

<211>  16 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  18 

cgataacaaa cagaaa                                                       16 

 

 

<210>  19 

<211>  22 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  19 

aagttgcgat aacaaacaga aa                                                22 

 

 

<210>  20 

<211>  28 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  20 

agtagaaagt tgcgataaca aacagaaa                                          28 

 

 

<210>  21 

<211>  34 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  21 

gaattcagta gaaagttgcg ataacaaaca gaaa                                   34 

 

 

<210>  22 

<211>  24 



6 

 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  22 

gaattcagta gaaagttgcg ataa                                              24 

 

 

<210>  23 

<211>  18 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  23 

agtagaaagt tgcgataa                                                     18 

 

 

<210>  24 

<211>  12 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  24 

aagttgcgat aa                                                           12 

 

 

<210>  25 

<211>  12 

<212>  DNA 

<213>  Artificial sequence 

 

 

<220> 

<221>  misc_feature 

<222>  (7)..(12) 

<223>  n is a, c, g, or t 

 

<400>  25 

cgataa                                                           12 

 

 

<210>  26 

<211>  25 

<212>  DNA 

<213>  Artificial sequence 



7 

 

 

 

<220> 

<221>  misc_feature 

<222>  (1)..(25) 

<223>  n is a, c, g, or t 

 

<400>  26 

nnnnnnnnnn nnnnnnnnnn nnnnn                                             25 

 

 

<210>  27 

<211>  25 

<212>  DNA 

<213>  Artificial sequence 

 

 

<220> 

<221>  misc_feature 

<222>  (1)..(25) 

<223>  n is a, c, g, or t 

 

<400>  27 

nnnnnnnnnn nnnnnnnnnn nnnnn                                             25 

 

 

<210>  28 

<211>  66 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  28 

ggatcctttc tcctctttct agagtaaagc ttgaattcag tagaaagttg cgataacaaa       60 

 

cagaaa                                                                  66 

 

 

<210>  29 

<211>  28 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  29 

cacaattcca cacaacatac gagccgga                                          28 



8 

 

 

 

<210>  30 

<211>  27 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  30 

tgtagccgta gttaggccac cacttca                                           27 

 

 

<210>  31 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  31 

agttttgtta tcgcaacttt ctactgaatt c                                      31 

 

 

<210>  32 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  32 

agttttgata tcgcaacttt ctactgaatt c                                      31 

 

 

<210>  33 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  33 

agttttgtaa tcgcaacttt ctactgaatt c                                      31 

 

 

<210>  34 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  34 
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agttttgttt tcgcaacttt ctactgaatt c                                      31 

 

 

<210>  35 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  35 

agttttgtta acgcaacttt ctactgaatt c                                      31 

 

 

<210>  36 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  36 

agttttgtta tggcaacttt ctactgaatt c                                      31 

 

 

<210>  37 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  37 

agttttgtta tcccaacttt ctactgaatt c                                      31 

 

 

<210>  38 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  38 

agttttgtta tcggaacttt ctactgaatt c                                      31 

 

 

<210>  39 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 
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<400>  39 

agttttgtta tcgctacttt ctactgaatt c                                      31 

 

 

<210>  40 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  40 

agttttgtta tcgcatcttt ctactgaatt c                                      31 

 

 

<210>  41 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  41 

agttttgtta tcgcaagttt ctactgaatt c                                      31 

 

 

<210>  42 

<211>  29 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  42 

aaaagttatc gcaactttct actgaattc                                         29 

 

 

<210>  43 

<211>  39 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  43 

agttttgtta tcgcaacatt ctactgaatt cggtcatag                              39 

 

 

<210>  44 

<211>  39 

<212>  DNA 

<213>  Artificial sequence 
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<400>  44 

agttttgtta tcgcaactat ctactgaatt cggtcatag                              39 

 

 

<210>  45 

<211>  39 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  45 

agttttgtta tcgcaactta ctactgaatt cggtcatag                              39 

 

 

<210>  46 

<211>  39 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  46 

agttttgtta tcgcaacttt gtactgaatt cggtcatag                              39 

 

 

<210>  47 

<211>  39 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  47 

agttttgtta tcgcaacttt caactgaatt cggtcatag                              39 

 

 

<210>  48 

<211>  39 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  48 

agttttgtta tcgcaacttt cttctgaatt cggtcatag                              39 

 

 

<210>  49 

<211>  39 

<212>  DNA 



12 

 

<213>  Artificial sequence 

 

<400>  49 

agttttgtta tcgcaacttt ctagtgaatt cggtcatag                              39 

 

 

<210>  50 

<211>  39 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  50 

agttttgtta tcgcaacttt ctacagaatt cggtcatag                              39 

 

 

<210>  51 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  51 

agtttagtta tcgcaacttt ctactgaatt c                                      31 

 

 

<210>  52 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  52 

agttatgtta tcgcaacttt ctactgaatt c                                      31 

 

 

<210>  53 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  53 

agtattgtta tcgcaacttt ctactgaatt c                                      31 

 

 

<210>  54 

<211>  28 
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<212>  DNA 

<213>  Artificial sequence 

 

<400>  54 

agttgtcgtt cctcaactcc ggcgtttc                                          28 

 

 

<210>  55 

<211>  28 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  55 

tcgacgccaa taccgtcttt ttcagtgg                                          28 

 

 

<210>  56 

<211>  26 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  56 

ctgcctttgc ttctaccttt gcctgt                                            26 

 

 

<210>  57 

<211>  25 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  57 

ttgcttctac ctttgcctgt tctgg                                             25 

 

 

<210>  58 

<211>  25 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  58 

ttttctggct ggggatggcc gatgg                                             25 

 

 

<210>  59 
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<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  59 

agcaataaca ctaatattga ttccttcaga tatggactcc tttcatagta                  50 

 

 

<210>  60 

<211>  39 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  60 

ttgattcctt cagatatgga ctcctttcat agtataacg                              39 

 

 

<210>  61 

<211>  37 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  61 

tgagcatcgt tattcttacg cgttgtcatt gaaagag                                37 

 

 

<210>  62 

<211>  25 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  62 

agcctgggca acgagtgaaa ctctg                                             25 

 

 

<210>  63 

<211>  27 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  63 

acaggaggga caaaggccta agtgtcc                                           27 
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<210>  64 

<211>  38 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  64 

catcatagga ttgggaaaag gacatttcag tcattcag                               38 

 

 

<210>  65 

<211>  48 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  65 

agagtccttc tttctcaatt tttcagaata atttagtact ttgggtac                    48 

 

 

<210>  66 

<211>  40 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  66 

cagtactgaa aaaacctgcc tatcaataaa agccctagac                             40 

 

 

<210>  67 

<211>  24 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  67 

gcttcaccgg ctacctttgc tcct                                              24 

 

 

<210>  68 

<211>  21 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  68 

ttcacctgca ggccccgcag g                                                 21 
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<210>  69 

<211>  39 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  69 

cctgactttc aactctgtct ccttcctctt tttacagta                              39 

 

 

<210>  70 

<211>  28 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  70 

tgctgtgact gcttgtagat ggccatgg                                          28 

 

 

<210>  71 

<211>  36 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  71 

agtttccaga cctcagtgca caagatactt ttctac                                 36 

 

 

<210>  72 

<211>  36 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  72 

acctcagtgc acaagatact tttctacgtc atccac                                 36 

 

 

<210>  73 

<211>  33 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  73 

agctccagtg gatggaagat ctttgagatc cag                                    33 
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<210>  74 

<211>  40 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  74 

agtcaaagag attcatgcct gggactttaa tcacatttat                             40 

 

 

<210>  75 

<211>  33 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  75 

atgcctggga ctttaatcac atttatcgga agg                                    33 

 

 

<210>  76 

<211>  31 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  76 

caaatctgtc tccacctctc agctcacctt g                                      31 

 

 

<210>  77 

<211>  34 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  77 

ttcttgaacc caaactcacc tggcatttaa actg                                   34 

 

 

<210>  78 

<211>  33 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  78 
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aaactcacct ggcatttaaa ctgactctgt aag                                    33 

 

 

<210>  79 

<211>  33 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  79 

aaactcacct ggcatttaaa ctgtctctgt aag                                    33 

 

 

<210>  80 

<211>  27 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  80 

tgccgaggct gagttcagct actctcc                                           27 

 

 

<210>  81 

<211>  26 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  81 

acacagcacc gtgggtcaga ccttgc                                            26 

 

 

<210>  82 

<211>  26 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  82 

tgggtcagac tttgccggtg agagtc                                            26 

 

 

<210>  83 

<211>  26 

<212>  DNA 

<213>  Artificial sequence 
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<400>  83 

tgggtcagac tttgctggtg agagtc                                            26 

 

 

<210>  84 

<211>  27 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  84 

agcagtggcc atgtgatgct gatgatg                                           27 

 

 

<210>  85 

<211>  27 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  85 

ccccggctct gttggctttg agaattg                                           27 

 

 

<210>  86 

<211>  33 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  86 

ctctgttggc tttgagaatt gcctgtctgt gtc                                    33 

 

 

<210>  87 

<211>  33 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  87 

ctctgttggc tttgagaatt gtctgtctgt gtc                                    33 

 

 

<210>  88 

<211>  25 

<212>  DNA 

<213>  Artificial sequence 
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<400>  88 

accgatacct ggcagccctt ggatg                                             25 

 

 

<210>  89 

<211>  12 

<212>  DNA 

<213>  Artificial sequence 

 

 

<220> 

<221>  misc_feature 

<222>  (1)..(12) 

<223>  n is a, c, g, or t 

 

<400>  89 

nnnnnnnnnn nn                                                           12 

 

 

<210>  90 

<211>  25 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  90 

gaaattaata cgactcacta taggg                                             25 

 

 

<210>  91 

<211>  68 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  91 

gaattcagta gaaagttgcg ataaatctac aacagtagaa attccctata gtgagtcgta       60 

 

ttaatttc                                                                68 

 

 

<210>  92 

<211>  59 

<212>  DNA 

<213>  Artificial sequence 
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<400>  92 

agaaagttgc gataaatcta caacagtaga aattccctat agtgagtcgt attaatttc        59 

 

 

<210>  93 

<211>  60 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  93 

tagaaagttg cgataaatct acaacagtag aaattcccta tagtgagtcg tattaatttc       60 

 

 

<210>  94 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  94 

gtagaaagtt gcgataaatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  95 

<211>  62 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  95 

agtagaaagt tgcgataaat ctacaacagt agaaattccc tatagtgagt cgtattaatt       60 

 

tc                                                                      62 

 

 

<210>  96 

<211>  67 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  96 

gagtaacaga catggaccat cagatctaca acagtagaaa ttccctatag tgagtcgtat       60 
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taatttc                                                                 67 

 

 

<210>  97 

<211>  67 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  97 

gacatggacc atcaggaaac attatctaca acagtagaaa ttccctatag tgagtcgtat       60 

 

taatttc                                                                 67 

 

 

<210>  98 

<211>  67 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  98 

aggcgagtaa cagacatgga ccaatctaca acagtagaaa ttccctatag tgagtcgtat       60 

 

taatttc                                                                 67 

 

 

<210>  99 

<211>  67 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  99 

tgacaggcga gtaacagaca tggatctaca acagtagaaa ttccctatag tgagtcgtat       60 

 

taatttc                                                                 67 

 

 

<210>  100 

<211>  60 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  100 

agacatggac catcagatct acaacagtag aaattcccta tagtgagtcg tattaatttc       60 

 



23 

 

 

<210>  101 

<211>  62 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  101 

acagacatgg accatcagat ctacaacagt agaaattccc tatagtgagt cgtattaatt       60 

 

tc                                                                      62 

 

 

<210>  102 

<211>  64 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  102 

taacagacat ggaccatcag atctacaaca gtagaaattc cctatagtga gtcgtattaa       60 

 

tttc                                                                    64 

 

 

<210>  103 

<211>  48 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  103 

gacatggacc atcaggaaac attccctata gtgagtcgta ttaatttc                    48 

 

 

<210>  104 

<211>  48 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  104 

aggcgagtaa cagacatgga ccaccctata gtgagtcgta ttaatttc                    48 

 

 

<210>  105 

<211>  48 

<212>  DNA 
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<213>  Artificial sequence 

 

<400>  105 

tgacaggcga gtaacagaca tggccctata gtgagtcgta ttaatttc                    48 

 

 

<210>  106 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  106 

cctcttccca gaacaggatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  107 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  107 

cctcttccca gcacaggatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  108 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  108 

ctgaagcgtt atactatatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  109 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 
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<400>  109 

ctgaagcgtt gtactatatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  110 

<211>  60 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  110 

ttttatctga atgattatct acaacagtag aaattcccta tagtgagtcg tattaatttc       60 

 

 

<210>  111 

<211>  60 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  111 

ttttatctga atgactatct acaacagtag aaattcccta tagtgagtcg tattaatttc       60 

 

 

<210>  112 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  112 

aaaaaagagt gagtaccatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  113 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  113 

aaaaaagagt gggtaccatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 
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<210>  114 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  114 

ggtagaaggt ccaggagatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  115 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  115 

ggtagaaggt ctaggagatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  116 

<211>  60 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  116 

gggcagggga gtactgatct acaacagtag aaattcccta tagtgagtcg tattaatttc       60 

 

 

<210>  117 

<211>  60 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  117 

gggcagggga ctactgatct acaacagtag aaattcccta tagtgagtcg tattaatttc       60 

 

 

<210>  118 

<211>  59 



27 

 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  118 

tcagtggatg atgtaatcta caacagtaga aattccctat agtgagtcgt attaatttc        59 

 

 

<210>  119 

<211>  59 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  119 

tcagtggatg acgtaatcta caacagtaga aattccctat agtgagtcgt attaatttc        59 

 

 

<210>  120 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  120 

ggaaattctc cttccgaatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  121 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  121 

ggaaattctc cttccaaatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  122 

<211>  60 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  122 



28 

 

tcttacagag tcagttatct acaacagtag aaattcccta tagtgagtcg tattaatttc       60 

 

 

<210>  123 

<211>  60 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  123 

tcttacagag ccagttatct acaacagtag aaattcccta tagtgagtcg tattaatttc       60 

 

 

<210>  124 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  124 

gtcttacaga gacagttatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  125 

<211>  59 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  125 

ctggactctc accggatcta caacagtaga aattccctat agtgagtcgt attaatttc        59 

 

 

<210>  126 

<211>  59 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  126 

ctggactctc accagatcta caacagtaga aattccctat agtgagtcgt attaatttc        59 

 

 

<210>  127 

<211>  61 

<212>  DNA 



29 

 

<213>  Artificial sequence 

 

<400>  127 

cacagacagg caattctatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  128 

<211>  61 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  128 

cacagacaga caattctatc tacaacagta gaaattccct atagtgagtc gtattaattt       60 

 

c                                                                       61 

 

 

<210>  129 

<211>  68 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  129 

tcgcgcttgt cgcgcagacg aatgatctac aacagtagaa attccctata gtgagtcgta       60 

 

ttaatttc                                                                68 

 

 

<210>  130 

<211>  18 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  130 

catggtgcgt ttctggcc                                                     18 

 

 

<210>  131 

<211>  20 

<212>  DNA 

<213>  Artificial sequence 

 



30 

 

<400>  131 

cggcgttttg ttcttgttca                                                   20 

 

 

<210>  132 

<211>  42 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  132 

acaactcacg cagacgtttc gcaaccttca ccaatgtgac cg                          42 

 

 

<210>  133 

<211>  41 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  133 

gttcctcaac tccggcgttt ccgatgccgc cttcatagtg g                           41 

 

 

<210>  134 

<211>  20 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  134 

cagaatttca tattcgaact                                                   20 

 

 

<210>  135 

<211>  20 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  135 

gacggcaaag aagaccactt                                                   20 

 

 

<210>  136 

<211>  18 

<212>  DNA 

<213>  Artificial sequence 



31 

 

 

<400>  136 

cgacggcaaa gaagacca                                                     18 

 

 

<210>  137 

<211>  18 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  137 

agcctgccag gtgagtac                                                     18 

 

 

<210>  138 

<211>  40 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  138 

cgggtggatc ggcgttttgt tcactatgaa ggcggcatca                             40 

 

 

<210>  139 

<211>  40 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  139 

gtattggcgt cgaagtggcg ttcgctgcgg aatgttgttg                             40 

 

 

<210>  140 

<211>  22 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  140 

ttgttcagat attcaacgaa cg                                                22 

 

 

<210>  141 

<211>  20 

<212>  DNA 



32 

 

<213>  Artificial sequence 

 

<400>  141 

gtggaacgat ggcttccagg                                                   20 

 

 

<210>  142 

<211>  19 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  142 

cagctgtaga ccataagcc                                                    19 

 

 

<210>  143 

<211>  18 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  143 

gtggctgagc atcgttat                                                     18 

 

 

<210>  144 

<211>  48 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  144 

actatgaaag gagtccatat ctgaaggaat tcaggtagtg gtttggga                    48 

 

 

<210>  145 

<211>  40 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  145 

gcttcagcct actgcaaatc ctacgcgttg tcattgaaag                             40 

 

 

<210>  146 

<211>  22 



33 

 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  146 

tcaatattag tgttattgct tg                                                22 

 

 

<210>  147 

<211>  22 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  147 

tggtggaaga tttggacagg ac                                                22 

 

 

<210>  148 

<211>  19 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  148 

gctggaaagg tcaagggac                                                    19 

 

 

<210>  149 

<211>  19 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  149 

ggggtttgtt gcacagtcc                                                    19 

 

 

<210>  150 

<211>  44 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  150 

caaaggtaga agcaaaggca ggaggtttgc ccaaggtcac acag                        44 

 

 

<210>  151 



34 

 

<211>  41 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  151 

ctgggaagag ggagggctca gtgttgccac actttcactg g                           41 

 

 

<210>  152 

<211>  18 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  152 

gtgagcgggt ggggtgct                                                     18 

 

 

<210>  153 

<211>  23 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  153 

tctaagtctt ccagcacggg atc                                               23 

 

 

<210>  154 

<211>  34 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  154 

atatgaaatt ctggcgaaac gtctgcgtga gttg                                   34 

 

 

<210>  155 

<211>  33 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  155 

aaacgtctgc gtgagttgtc gttcctcaac tcc                                    33 
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<210>  156 

<211>  33 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  156 

acttcgacgc caataccgtc tttttcagtg gag                                    33 

 

 

<210>  157 

<211>  59 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  157 

atctgagaag tggcacttat cgcaactttc tactgaggtc atagctgttt cctgtgtga        59 

 

 

<210>  158 

<211>  59 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  158 

gtcctctaga cccctatagt gagtcgtatt aatttcatga ttacgaattc gagctcggt        59 

 

 

<210>  159 

<211>  58 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  159 

ccactttcca ggtggcaaag cccgttgagc ttctcaaatc tgagaagtgg cacttatc         58 

 

 

<210>  160 

<211>  59 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  160 

tggaaagtgg ccattggcac acccgttgaa aaattctgtc ctctagaccc ctatagtga        59 

 



36 

 

 

<210>  161 

<211>  25 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  161 

gaaattaata cgactcacta taggg                                             25 

 

 

<210>  162 

<211>  24 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  162 

tcagtagaaa gttgcgataa gtgc                                              24 

 

 

<210>  163 

<211>  23 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  163 

aacagacatg gaccatcagg gtg                                               23 

 

 

<210>  164 

<211>  66 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  164 

tttctgtttg ttatcgcaac tttctactga attcaagctt tactctagaa agaggagaaa       60 

 

ggatcc                                                                  66 

 

 

<210>  165 

<211>  66 

<212>  DNA 

<213>  Artificial sequence 

 



37 

 

<400>  165 

ggatcctttc tcctctttct agagtaaagc ttgaattcag tagaaagttg cgataacaaa       60 

 

cagaaa                                                                  66 

 

 

<210>  166 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  166 

gtcacgccac ttgacaggcg agtaacagac atggaccatc aggaaacatt                  50 

 

 

<210>  167 

<211>  66 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  167 

ggatcctttc tcctctttct agagtaaagc ttgaattcag tagaaagttg cgataacaaa       60 

 

cagaaa                                                                  66 

 

 

<210>  168 

<211>  66 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  168 

tttctgtttg ttatcgcaac tttctactga attcaagctt tactctagaa agaggagaaa       60 

 

ggatcc                                                                  66 

 

 

<210>  169 

<211>  42 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  169 

cctgatggtc catgtctgtt ggtcatagct gtttcctgtg tg                          42 



38 

 

 

 

<210>  170 

<211>  36 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  170 

tggaccatca gggtgccact tctcagattt gagaag                                 36 

 

 

<210>  171 

<211>  25 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  171 

gaaattaata cgactcacta taggg                                             25 

 

 

<210>  172 

<211>  23 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  172 

aacagacatg gaccatcagg gtg                                               23 

 

 

<210>  173 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  173 

aatgttccct gatggtccat gtctgttact cgcctgtcaa gtggcgtgac                  50 

 

 

<210>  174 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  174 



39 

 

gtcacgccac ttgacaggcg agtaacagac atggaccatc agggaacatt                  50 

 

 

<210>  175 

<211>  20 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  175 

gtgaacgttc ccttagcact                                                   20 

 

 

<210>  176 

<211>  19 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  176 

gggagggcag aactagtcc                                                    19 

 

 

<210>  177 

<211>  41 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  177 

cgccacttga caggcgagta actgccactt attgggtcag c                           41 

 

 

<210>  178 

<211>  39 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  178 

gcgtgttccc cagagtgact tagcagcttc ctcctcctt                              39 

 

 

<210>  179 

<211>  22 

<212>  DNA 

<213>  Artificial sequence 

 



40 

 

<400>  179 

aggaaacatt aacgtactga tg                                                22 

 

 

<210>  180 

<211>  21 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  180 

ttccttttat ttcccttcag c                                                 21 

 

 

<210>  181 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  181 

gtcacgccac ttgacaggcg agtaacagac atggaccatc agggaacatt                  50 

 

 

<210>  182 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  182 

aatgttccct gatggtccat gtctgttact cgcctgtcaa gtggcgtgac                  50 

 

 

<210>  183 

<211>  111 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  183 

gtctagagga cagaattttt caacgggtgt gccaatggcc actttccagg tggcaaagcc       60 

 

cgttgagctt ctcaaatctg agaagtggca ccctgatggt ccatgtctgt t               111 

 

 

<210>  184 

<211>  20 



41 

 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  184 

cctgatggtc catgtctgtt                                                   20 

 

 

<210>  185 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  185 

gtcacgccac ttgacaggcg agtaacagac atggaccatc agggaacatt                  50 

 

 

<210>  186 

<211>  50 

<212>  DNA 

<213>  Artificial sequence 

 

<400>  186 

gtcacgccac ttgacaggcg agtaacagac atggaccatc agggaacatt                  50 

 

 

<210>  187 

<211>  1129 

<212>  PRT 

<213>  Alicyclobacillus acidoterrestris 

 

<400>  187 

 

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

1               5                   10                  15       

 

 

Glu Ile Arg Ala Gly Leu Trp Lys Leu His Lys Glu Val Asn Ala Gly  

            20                  25                  30           

 

 

Val Arg Tyr Tyr Thr Glu Trp Leu Ser Leu Leu Arg Gln Glu Asn Leu  

        35                  40                  45               
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Tyr Arg Arg Ser Pro Asn Gly Asp Gly Glu Gln Glu Cys Asp Lys Thr  

    50                  55                  60                   

 

 

Ala Glu Glu Cys Lys Ala Glu Leu Leu Glu Arg Leu Arg Ala Arg Gln  

65                  70                  75                  80   

 

 

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

                85                  90                  95       

 

 

Gln Leu Ala Arg Gln Leu Tyr Glu Leu Leu Val Pro Gln Ala Ile Gly  

            100                 105                 110          

 

 

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

        115                 120                 125              

 

 

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

    130                 135                 140                  

 

 

Lys Pro Arg Trp Val Arg Met Arg Glu Ala Gly Glu Pro Gly Trp Glu  

145                 150                 155                 160  

 

 

Glu Glu Lys Glu Lys Ala Glu Thr Arg Lys Ser Ala Asp Arg Thr Ala  

                165                 170                 175      

 

 

Asp Val Leu Arg Ala Leu Ala Asp Phe Gly Leu Lys Pro Leu Met Arg  

            180                 185                 190          

 

 

Val Tyr Thr Asp Ser Glu Met Ser Ser Val Glu Trp Lys Pro Leu Arg  

        195                 200                 205              

 

 

Lys Gly Gln Ala Val Arg Thr Trp Asp Arg Asp Met Phe Gln Gln Ala  

    210                 215                 220                  
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Ile Glu Arg Met Met Ser Trp Glu Ser Trp Asn Gln Arg Val Gly Gln  

225                 230                 235                 240  

 

 

Glu Tyr Ala Lys Leu Val Glu Gln Lys Asn Arg Phe Glu Gln Lys Asn  

                245                 250                 255      

 

 

Phe Val Gly Gln Glu His Leu Val His Leu Val Asn Gln Leu Gln Gln  

            260                 265                 270          

 

 

Asp Met Lys Glu Ala Ser Pro Gly Leu Glu Ser Lys Glu Gln Thr Ala  

        275                 280                 285              

 

 

His Tyr Val Thr Gly Arg Ala Leu Arg Gly Ser Asp Lys Val Phe Glu  

    290                 295                 300                  

 

 

Lys Trp Gly Lys Leu Ala Pro Asp Ala Pro Phe Asp Leu Tyr Asp Ala  

305                 310                 315                 320  

 

 

Glu Ile Lys Asn Val Gln Arg Arg Asn Thr Arg Arg Phe Gly Ser His  

                325                 330                 335      

 

 

Asp Leu Phe Ala Lys Leu Ala Glu Pro Glu Tyr Gln Ala Leu Trp Arg  

            340                 345                 350          

 

 

Glu Asp Ala Ser Phe Leu Thr Arg Tyr Ala Val Tyr Asn Ser Ile Leu  

        355                 360                 365              

 

 

Arg Lys Leu Asn His Ala Lys Met Phe Ala Thr Phe Thr Leu Pro Asp  

    370                 375                 380                  

 

 

Ala Thr Ala His Pro Ile Trp Thr Arg Phe Asp Lys Leu Gly Gly Asn  

385                 390                 395                 400  

 

 



44 

 

Leu His Gln Tyr Thr Phe Leu Phe Asn Glu Phe Gly Glu Arg Arg His  

                405                 410                 415      

 

 

Ala Ile Arg Phe His Lys Leu Leu Lys Val Glu Asn Gly Val Ala Arg  

            420                 425                 430          

 

 

Glu Val Asp Asp Val Thr Val Pro Ile Ser Met Ser Glu Gln Leu Asp  

        435                 440                 445              

 

 

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

    450                 455                 460                  

 

 

Asp Tyr Gly Ala Glu Gln His Phe Thr Gly Glu Phe Gly Gly Ala Lys  

465                 470                 475                 480  

 

 

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

                485                 490                 495      

 

 

Ala Arg Asp Val Tyr Leu Asn Val Ser Val Arg Val Gln Ser Gln Ser  

            500                 505                 510          

 

 

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

        515                 520                 525              

 

 

Val Gly Asp Asn His Arg Ala Phe Val His Phe Asp Lys Leu Ser Asp  

    530                 535                 540                  

 

 

Tyr Leu Ala Glu His Pro Asp Asp Gly Lys Leu Gly Ser Glu Gly Leu  

545                 550                 555                 560  

 

 

Leu Ser Gly Leu Arg Val Met Ser Val Asp Leu Gly Leu Arg Thr Ser  

                565                 570                 575      

 

 



45 

 

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

            580                 585                 590          

 

 

Asn Ser Lys Gly Arg Val Pro Phe Phe Phe Pro Ile Lys Gly Asn Asp  

        595                 600                 605              

 

 

Asn Leu Val Ala Val His Glu Arg Ser Gln Leu Leu Lys Leu Pro Gly  

    610                 615                 620                  

 

 

Glu Thr Glu Ser Lys Asp Leu Arg Ala Ile Arg Glu Glu Arg Gln Arg  

625                 630                 635                 640  

 

 

Thr Leu Arg Gln Leu Arg Thr Gln Leu Ala Tyr Leu Arg Leu Leu Val  

                645                 650                 655      

 

 

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

            660                 665                 670          

 

 

Leu Ile Glu Gln Pro Val Asp Ala Ala Asn His Met Thr Pro Asp Trp  

        675                 680                 685              

 

 

Arg Glu Ala Phe Glu Asn Glu Leu Gln Lys Leu Lys Ser Leu His Gly  

    690                 695                 700                  

 

 

Ile Cys Ser Asp Lys Glu Trp Met Asp Ala Val Tyr Glu Ser Val Arg  

705                 710                 715                 720  

 

 

Arg Val Trp Arg His Met Gly Lys Gln Val Arg Asp Trp Arg Lys Asp  

                725                 730                 735      

 

 

Val Arg Ser Gly Glu Arg Pro Lys Ile Arg Gly Tyr Ala Lys Asp Val  

            740                 745                 750          
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Val Gly Gly Asn Ser Ile Glu Gln Ile Glu Tyr Leu Glu Arg Gln Tyr  

        755                 760                 765              

 

 

Lys Phe Leu Lys Ser Trp Ser Phe Phe Gly Lys Val Ser Gly Gln Val  

    770                 775                 780                  

 

 

Ile Arg Ala Glu Lys Gly Ser Arg Phe Ala Ile Thr Leu Arg Glu His  

785                 790                 795                 800  

 

 

Ile Asp His Ala Lys Glu Asp Arg Leu Lys Lys Leu Ala Asp Arg Ile  

                805                 810                 815      

 

 

Ile Met Glu Ala Leu Gly Tyr Val Tyr Ala Leu Asp Glu Arg Gly Lys  

            820                 825                 830          

 

 

Gly Lys Trp Val Ala Lys Tyr Pro Pro Cys Gln Leu Ile Leu Leu Glu  

        835                 840                 845              

 

 

Glu Leu Ser Glu Tyr Gln Phe Asn Asn Asp Arg Pro Pro Ser Glu Asn  

    850                 855                 860                  

 

 

Asn Gln Leu Met Gln Trp Ser His Arg Gly Val Phe Gln Glu Leu Ile  

865                 870                 875                 880  

 

 

Asn Gln Ala Gln Val His Asp Leu Leu Val Gly Thr Met Tyr Ala Ala  

                885                 890                 895      

 

 

Phe Ser Ser Arg Phe Asp Ala Arg Thr Gly Ala Pro Gly Ile Arg Cys  

            900                 905                 910          

 

 

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

        915                 920                 925              
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Pro Trp Trp Leu Asn Lys Phe Val Val Glu His Thr Leu Asp Ala Cys  

    930                 935                 940                  

 

 

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

945                 950                 955                 960  

 

 

Val Ser Pro Phe Ser Ala Glu Glu Gly Asp Phe His Gln Ile His Ala  

                965                 970                 975      

 

 

Asp Leu Asn Ala Ala Gln Asn Leu Gln Gln Arg Leu Trp Ser Asp Phe  

            980                 985                 990          

 

 

Asp Ile Ser Gln Ile Arg Leu Arg  Cys Asp Trp Gly Glu  Val Asp Gly  

        995                 1000                 1005              

 

 

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

    1010                 1015                 1020              

 

 

Ser Tyr  Ser Asn Lys Val Phe  Tyr Thr Asn Thr Gly  Val Thr Tyr  

    1025                 1030                 1035              

 

 

Tyr Glu  Arg Glu Arg Gly Lys  Lys Arg Arg Lys Val  Phe Ala Gln  

    1040                 1045                 1050              

 

 

Glu Lys  Leu Ser Glu Glu Glu  Ala Glu Leu Leu Val  Glu Ala Asp  

    1055                 1060                 1065              

 

 

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

    1070                 1075                 1080              

 

 

Ile Ile  Asn Arg Gly Asn Trp  Thr Arg Gln Lys Glu  Phe Trp Ser  

    1085                 1090                 1095              
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Met Val  Asn Gln Arg Ile Glu  Gly Tyr Leu Val Lys  Gln Ile Arg  

    1100                 1105                 1110              

 

 

Ser Arg  Val Pro Leu Gln Asp  Ser Ala Cys Glu Asn  Thr Gly Asp  

    1115                 1120                 1125              

 

 

Ile  

     

 

 


