
                         SEQUENCE LISTING

<110>  UNIVERSITETET I TROMSØ - NORGES ARKTISKE UNIVERSITET
 
<120>  DNA Polymerases

<130>  59.67.134638/01

<150>  GB1721053.5
<151>  2017-12-15

<160>  20    

<170>  PatentIn version 3.5

<210>  1
<211>  32
<212>  PRT
<213>  Psychrobacillus sp.

<400>  1

Met Arg Arg Ala Ala Lys Ala Val Asn Phe Gly Ile Val Tyr Gly Ile 
1               5                   10                  15      

Ser Asp Tyr Gly Leu Ser Gln Asn Leu Asp Ile Thr Arg Lys Glu Ala 
            20                  25                  30          

<210>  2
<211>  580
<212>  PRT
<213>  Psychrobacillus sp.

<400>  2

Thr Glu Val Ala Phe Glu Ile Val Glu Glu Ile Asp Ser Thr Ile Leu 
1               5                   10                  15      

Asp Lys Val Met Ser Val His Leu Glu Met Tyr Asp Gly Gln Tyr His 
            20                  25                  30          

Thr Ser Glu Leu Leu Gly Ile Ala Leu Ser Asp Gly Glu Lys Gly Tyr 
        35                  40                  45              

Phe Ala Pro Ala Asp Ile Ala Phe Gln Ser Lys Asp Phe Cys Ser Trp 
    50                  55                  60                  

Leu Glu Asn Ala Thr Asn Lys Lys Tyr Leu Ala Asp Ser Lys Ala Thr 



65                  70                  75                  80  

Gln Ala Val Ser Arg Lys His Asn Val Asn Val His Gly Val Glu Phe 
                85                  90                  95      

Asp Leu Leu Leu Ala Ala Tyr Ile Val Asn Pro Ala Ile Ser Ser Glu 
            100                 105                 110         

Asp Val Ala Ala Ile Ala Lys Glu Phe Gly Tyr Phe Asn Leu Leu Thr 
        115                 120                 125             

Asn Asp Ser Val Tyr Gly Lys Gly Ala Lys Lys Thr Ala Pro Glu Ile 
    130                 135                 140                 

Glu Lys Ile Ala Glu His Ala Val Arg Lys Ala Arg Ala Ile Trp Asp 
145                 150                 155                 160 

Leu Lys Glu Lys Leu Glu Val Lys Leu Glu Glu Asn Glu Gln Tyr Ala 
                165                 170                 175     

Leu Tyr Lys Glu Ile Glu Leu Pro Leu Ala Ser Ile Leu Gly Thr Met 
            180                 185                 190         

Glu Ser Asp Gly Val Leu Val Asp Lys Gln Ile Leu Val Glu Met Gly 
        195                 200                 205             

His Glu Leu Asn Ile Lys Leu Arg Ala Ile Glu Gln Asp Ile Tyr Ala 
    210                 215                 220                 

Leu Ala Gly Glu Thr Phe Asn Ile Asn Ser Pro Lys Gln Leu Gly Val 
225                 230                 235                 240 

Ile Leu Phe Glu Lys Ile Gly Leu Thr Pro Ile Lys Lys Thr Lys Thr 
                245                 250                 255     

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

Glu Ile Ile Glu Gln Ile Leu Leu Tyr Arg Gln Leu Gly Lys Leu Asn 
        275                 280                 285             



Ser Thr Tyr Ile Glu Gly Leu Leu Lys Glu Ile His Glu Asp Asp Gly 
    290                 295                 300                 

Lys Ile His Thr Arg Tyr Gln Gln Ala Leu Thr Ser Thr Gly Arg Leu 
305                 310                 315                 320 

Ser Ser Ile Asn Pro Asn Leu Gln Asn Ile Pro Val Arg Leu Glu Glu 
                325                 330                 335     

Gly Arg Lys Ile Arg Lys Ala Phe Val Pro Ser Gln Pro Gly Trp Val 
            340                 345                 350         

Met Phe Ala Ala Asp Tyr Ser Gln Ile Glu Leu Arg Val Leu Ala His 
        355                 360                 365             

Met Ser Glu Asp Glu Asn Leu Val Glu Ala Phe Asn Asn Asp Leu Asp 
    370                 375                 380                 

Ile His Thr Lys Thr Ala Met Asp Val Phe His Val Glu Gln Glu Ala 
385                 390                 395                 400 

Val Thr Ser Asp Met Arg Arg Ala Ala Lys Ala Val Asn Phe Gly Ile 
                405                 410                 415     

Val Tyr Gly Ile Ser Asp Tyr Gly Leu Ser Gln Asn Leu Asp Ile Thr 
            420                 425                 430         

Arg Lys Glu Ala Ala Thr Phe Ile Glu Asn Tyr Leu Asn Ser Phe Pro 
        435                 440                 445             

Gly Val Lys Gly Tyr Met Asp Asp Ile Val Gln Asp Ala Lys Gln Thr 
    450                 455                 460                 

Gly Tyr Val Thr Thr Ile Leu Asn Arg Arg Arg Tyr Leu Pro Glu Ile 
465                 470                 475                 480 

Thr Ser Ser Asn Phe Asn Leu Arg Ser Phe Ala Glu Arg Thr Ala Met 
                485                 490                 495     

Asn Thr Pro Ile Gln Gly Ser Ala Ala Asp Ile Ile Lys Lys Ala Met 



            500                 505                 510         

Ile Asp Met Ala Glu Arg Leu Ile Ser Glu Asn Met Gln Thr Lys Met 
        515                 520                 525             

Leu Leu Gln Val His Asp Glu Leu Ile Phe Glu Ala Pro Pro Glu Glu 
    530                 535                 540                 

Ile Ala Met Leu Glu Lys Ile Val Pro Glu Val Met Glu Asn Ala Ile 
545                 550                 555                 560 

Lys Leu Ile Val Pro Leu Lys Val Asp Tyr Ala Phe Gly Ser Ser Trp 
                565                 570                 575     

Tyr Asp Thr Lys 
            580 

<210>  3
<211>  1743
<212>  DNA
<213>  Psychrobacillus sp.

<400>  3
acagaagtag cattcgagat tgttgaagaa attgactcta caatattaga taaagtaatg       60

tcagtccatt tagaaatgta tgatgggcaa tatcatacaa gcgaattatt aggtattgct      120

ttatcagatg gagaaaaggg ttattttgct cctgctgata tagcttttca atcgaaggat      180

ttttgttctt ggttagaaaa tgctacgaat aaaaagtatt tagcagactc caaagcaaca      240

caagcagtga gtagaaaaca taatgtgaat gtacatggag tggaattcga ccttctttta      300

gcagcgtata tagtaaatcc tgctatctct tcagaggatg ttgctgctat tgctaaagaa      360

tttggatatt ttaacttgct gacaaacgat agtgtttatg ggaaaggtgc caaaaaaacc      420

gcacctgaaa tcgagaaaat tgcagaacat gccgtaagaa aagcaagggc tatttgggac      480

ttgaaagaaa agttagaagt aaaactggaa gaaaatgaac aatatgcgtt gtataaagaa      540

atagagctac cgcttgcatc tatccttggt acgatggaat cagatggggt gctggtggat      600

aaacaaattc ttgtagaaat gggtcatgag cttaatatta agttacgagc gattgaacaa      660

gacatttatg cgttagctgg tgaaacgttt aatattaatt cacctaaaca attaggtgta      720

atactatttg aaaaaattgg tcttacccct attaaaaaga caaaaacggg ctattcaact      780



gcagcagatg ttttggaaaa actagcaagt gaacatgaaa taatagagca aattttacta      840

tatcgtcaat taggtaaact caattccaca tatatcgaag gattattaaa agagattcat      900

gaagatgatg ggaagatcca tacccgatat caacaagccc taacttcaac tgggcgtttg      960

agttcgatca atccaaacct tcaaaatata ccagttcgtt tagaagaagg tagaaaaata     1020

cgtaaagcct ttgttccttc acaaccggga tgggtaatgt ttgcggcgga ttactctcaa     1080

attgaattgc gtgttcttgc ccatatgtct gaggatgaaa acctggtaga agcttttaat     1140

aatgatctgg atattcatac taaaacggct atggatgtat tccatgtgga gcaggaagca     1200

gtaacgtccg atatgcgccg tgctgctaag gcagttaact ttgggattgt gtatggtatt     1260

agtgattatg gtttatcaca aaacctagat attactagaa aagaagcggc gacatttatc     1320

gagaattatt taaatagctt cccaggtgta aaaggatata tggatgatat cgttcaagat     1380

gcgaaacaaa caggctacgt tacaacaatt ttgaatagac gaagatattt gcctgaaata     1440

acaagttcta actttaatct ccgcagtttt gcagaacgta ctgctatgaa tacaccaatt     1500

caagggagtg cagccgatat tattaaaaaa gcaatgatcg atatggcgga aagattaata     1560

tcagaaaata tgcagaccaa aatgctacta caagtacatg atgaattaat ttttgaggct     1620

ccaccagagg aaattgcaat gctagaaaaa atagtgccag aggtgatgga aaacgctatt     1680

aaactgattg tacctttgaa agtggattat gcctttggtt catcttggta tgacacgaag     1740

tag                                                                   1743

<210>  4
<211>  877
<212>  PRT
<213>  Psychrobacillus sp.

<400>  4

Met Tyr Leu Ser Thr Glu Lys Ile Leu Leu Leu Asp Gly Asn Ser Leu 
1               5                   10                  15      

Ala Tyr Arg Ala Phe Phe Ala Leu Pro Leu Leu Thr Asn Glu His Gly 
            20                  25                  30          

Ile His Thr Asn Ala Val Tyr Gly Phe Thr Met Met Leu Gln Lys Ile 
        35                  40                  45              



Met Asp Glu Glu Asn Pro Thr His Met Leu Val Ala Phe Asp Ala Gly 
    50                  55                  60                  

Lys Thr Thr Phe Arg His Ser Thr Phe Gly Asp Tyr Lys Gly Gly Arg 
65                  70                  75                  80  

Gln Lys Thr Pro Pro Glu Leu Ser Glu Gln Phe Pro Tyr Ile Arg Lys 
                85                  90                  95      

Leu Ile Asp Ala Tyr Gly Ile Lys Arg Tyr Glu Leu Glu Met Tyr Glu 
            100                 105                 110         

Ala Asp Asp Ile Ile Gly Thr Leu Ser Lys Arg Ala Asp Glu Lys Gly 
        115                 120                 125             

Gln Gln Val Val Ile Val Ser Gly Asp Lys Asp Leu Thr Gln Leu Ala 
    130                 135                 140                 

Thr Asp Lys Thr Thr Val Tyr Ile Thr Arg Lys Gly Ile Thr Asp Ile 
145                 150                 155                 160 

Glu Lys Tyr Thr Pro Glu His Val Gln Glu Lys Tyr Gly Leu Thr Pro 
                165                 170                 175     

Leu Gln Ile Ile Asp Met Lys Gly Leu Met Gly Asp Ala Ser Asp Asn 
            180                 185                 190         

Ile Pro Gly Val Pro Gly Val Gly Glu Lys Thr Ala Ile Lys Leu Leu 
        195                 200                 205             

Lys Glu His Gly Ser Val Glu Asp Leu Tyr Lys Ala Leu Asp Thr Val 
    210                 215                 220                 

Ser Gly Val Lys Leu Lys Glu Lys Leu Ile Ala Asn Glu Glu Gln Ala 
225                 230                 235                 240 

Ile Met Ser Lys Ala Leu Ala Thr Ile Glu Thr Ala Ala Pro Ile Gln 
                245                 250                 255     

Ile Ser Ile Asp Asp Leu Ser Tyr Thr Gly Pro Asn Met Glu Glu Val 



            260                 265                 270         

Ile Glu Val Trp Lys Glu Leu Ala Phe Lys Thr Leu Leu Glu Lys Ser 
        275                 280                 285             

Asp Tyr Ile Ser Glu Glu Ser Glu Thr Thr Glu Val Ala Phe Glu Ile 
    290                 295                 300                 

Val Glu Glu Ile Asp Ser Thr Ile Leu Asp Lys Val Met Ser Val His 
305                 310                 315                 320 

Leu Glu Met Tyr Asp Gly Gln Tyr His Thr Ser Glu Leu Leu Gly Ile 
                325                 330                 335     

Ala Leu Ser Asp Gly Glu Lys Gly Tyr Phe Ala Pro Ala Asp Ile Ala 
            340                 345                 350         

Phe Gln Ser Lys Asp Phe Cys Ser Trp Leu Glu Asn Ala Thr Asn Lys 
        355                 360                 365             

Lys Tyr Leu Ala Asp Ser Lys Ala Thr Gln Ala Val Ser Arg Lys His 
    370                 375                 380                 

Asn Val Asn Val His Gly Val Glu Phe Asp Leu Leu Leu Ala Ala Tyr 
385                 390                 395                 400 

Ile Val Asn Pro Ala Ile Ser Ser Glu Asp Val Ala Ala Ile Ala Lys 
                405                 410                 415     

Glu Phe Gly Tyr Phe Asn Leu Leu Thr Asn Asp Ser Val Tyr Gly Lys 
            420                 425                 430         

Gly Ala Lys Lys Thr Ala Pro Glu Ile Glu Lys Ile Ala Glu His Ala 
        435                 440                 445             

Val Arg Lys Ala Arg Ala Ile Trp Asp Leu Lys Glu Lys Leu Glu Val 
    450                 455                 460                 

Lys Leu Glu Glu Asn Glu Gln Tyr Ala Leu Tyr Lys Glu Ile Glu Leu 
465                 470                 475                 480 



Pro Leu Ala Ser Ile Leu Gly Thr Met Glu Ser Asp Gly Val Leu Val 
                485                 490                 495     

Asp Lys Gln Ile Leu Val Glu Met Gly His Glu Leu Asn Ile Lys Leu 
            500                 505                 510         

Arg Ala Ile Glu Gln Asp Ile Tyr Ala Leu Ala Gly Glu Thr Phe Asn 
        515                 520                 525             

Ile Asn Ser Pro Lys Gln Leu Gly Val Ile Leu Phe Glu Lys Ile Gly 
    530                 535                 540                 

Leu Thr Pro Ile Lys Lys Thr Lys Thr Gly Tyr Ser Thr Ala Ala Asp 
545                 550                 555                 560 

Val Leu Glu Lys Leu Ala Ser Glu His Glu Ile Ile Glu Gln Ile Leu 
                565                 570                 575     

Leu Tyr Arg Gln Leu Gly Lys Leu Asn Ser Thr Tyr Ile Glu Gly Leu 
            580                 585                 590         

Leu Lys Glu Ile His Glu Asp Asp Gly Lys Ile His Thr Arg Tyr Gln 
        595                 600                 605             

Gln Ala Leu Thr Ser Thr Gly Arg Leu Ser Ser Ile Asn Pro Asn Leu 
    610                 615                 620                 

Gln Asn Ile Pro Val Arg Leu Glu Glu Gly Arg Lys Ile Arg Lys Ala 
625                 630                 635                 640 

Phe Val Pro Ser Gln Pro Gly Trp Val Met Phe Ala Ala Asp Tyr Ser 
                645                 650                 655     

Gln Ile Glu Leu Arg Val Leu Ala His Met Ser Glu Asp Glu Asn Leu 
            660                 665                 670         

Val Glu Ala Phe Asn Asn Asp Leu Asp Ile His Thr Lys Thr Ala Met 
        675                 680                 685             

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



    690                 695                 700                 

Ala Ala Lys Ala Val Asn Phe Gly Ile Val Tyr Gly Ile Ser Asp Tyr 
705                 710                 715                 720 

Gly Leu Ser Gln Asn Leu Asp Ile Thr Arg Lys Glu Ala Ala Thr Phe 
                725                 730                 735     

Ile Glu Asn Tyr Leu Asn Ser Phe Pro Gly Val Lys Gly Tyr Met Asp 
            740                 745                 750         

Asp Ile Val Gln Asp Ala Lys Gln Thr Gly Tyr Val Thr Thr Ile Leu 
        755                 760                 765             

Asn Arg Arg Arg Tyr Leu Pro Glu Ile Thr Ser Ser Asn Phe Asn Leu 
    770                 775                 780                 

Arg Ser Phe Ala Glu Arg Thr Ala Met Asn Thr Pro Ile Gln Gly Ser 
785                 790                 795                 800 

Ala Ala Asp Ile Ile Lys Lys Ala Met Ile Asp Met Ala Glu Arg Leu 
                805                 810                 815     

Ile Ser Glu Asn Met Gln Thr Lys Met Leu Leu Gln Val His Asp Glu 
            820                 825                 830         

Leu Ile Phe Glu Ala Pro Pro Glu Glu Ile Ala Met Leu Glu Lys Ile 
        835                 840                 845             

Val Pro Glu Val Met Glu Asn Ala Ile Lys Leu Ile Val Pro Leu Lys 
    850                 855                 860                 

Val Asp Tyr Ala Phe Gly Ser Ser Trp Tyr Asp Thr Lys 
865                 870                 875         

<210>  5
<211>  2634
<212>  DNA
<213>  Psychrobacillus sp.

<400>  5
atgtatttgt caaccgagaa aatcctatta ttagacggca atagtttggc ataccgagct       60



ttttttgccc tacctttatt aacaaatgaa catggaatac atacaaacgc agtatatggc      120

tttacaatga tgctacaaaa aattatggat gaagaaaatc ctactcatat gctcgtggca      180

tttgatgccg ggaaaacgac cttccgtcac tctacttttg gggattataa aggtggaaga      240

caaaaaacac caccagaact atcggaacaa ttcccttata tacgcaagtt aatcgatgct      300

tatggtatta agcgatacga actggaaatg tacgaagcag acgatattat cggtacttta      360

agcaagcgtg cagacgaaaa agggcagcaa gttgtaattg tctcaggtga taaagattta      420

acacaactag ctacagataa aacaactgtg tatatcacaa gaaaaggcat aaccgatatt      480

gaaaaatata cacctgaaca tgtacaagaa aagtatggct taactccatt acagattata      540

gacatgaaag gtttaatggg agatgcttct gataatattc caggagttcc tggtgtcgga      600

gaaaaaacag ctattaagct tttaaaagaa catggttcgg tagaggattt atataaagca      660

cttgatacag ttagtggtgt taaactaaag gaaaaactca tcgccaacga agagcaggca      720

attatgagta aggcattagc tacgattgaa acagctgcac cgatacagat ttctatagac      780

gatctttcat atactggtcc taatatggaa gaagtaattg aagtttggaa ggaactagct      840

tttaaaactc ttcttgagaa atctgactat atttctgagg aatccgaaac tacagaagta      900

gcattcgaga ttgttgaaga aattgactct acaatattag ataaagtaat gtcagtccat      960

ttagaaatgt atgatgggca atatcataca agcgaattat taggtattgc tttatcagat     1020

ggagaaaagg gttattttgc tcctgctgat atagcttttc aatcgaagga tttttgttct     1080

tggttagaaa atgctacgaa taaaaagtat ttagcagact ccaaagcaac acaagcagtg     1140

agtagaaaac ataatgtgaa tgtacatgga gtggaattcg accttctttt agcagcgtat     1200

atagtaaatc ctgctatctc ttcagaggat gttgctgcta ttgctaaaga atttggatat     1260

tttaacttgc tgacaaacga tagtgtttat gggaaaggtg ccaaaaaaac cgcacctgaa     1320

atcgagaaaa ttgcagaaca tgccgtaaga aaagcaaggg ctatttggga cttgaaagaa     1380

aagttagaag taaaactgga agaaaatgaa caatatgcgt tgtataaaga aatagagcta     1440

ccgcttgcat ctatccttgg tacgatggaa tcagatgggg tgctggtgga taaacaaatt     1500

cttgtagaaa tgggtcatga gcttaatatt aagttacgag cgattgaaca agacatttat     1560

gcgttagctg gtgaaacgtt taatattaat tcacctaaac aattaggtgt aatactattt     1620

gaaaaaattg gtcttacccc tattaaaaag acaaaaacgg gctattcaac tgcagcagat     1680



gttttggaaa aactagcaag tgaacatgaa ataatagagc aaattttact atatcgtcaa     1740

ttaggtaaac tcaattccac atatatcgaa ggattattaa aagagattca tgaagatgat     1800

gggaagatcc atacccgata tcaacaagcc ctaacttcaa ctgggcgttt gagttcgatc     1860

aatccaaacc ttcaaaatat accagttcgt ttagaagaag gtagaaaaat acgtaaagcc     1920

tttgttcctt cacaaccggg atgggtaatg tttgcggcgg attactctca aattgaattg     1980

cgtgttcttg cccatatgtc tgaggatgaa aacctggtag aagcttttaa taatgatctg     2040

gatattcata ctaaaacggc tatggatgta ttccatgtgg agcaggaagc agtaacgtcc     2100

gatatgcgcc gtgctgctaa ggcagttaac tttgggattg tgtatggtat tagtgattat     2160

ggtttatcac aaaacctaga tattactaga aaagaagcgg cgacatttat cgagaattat     2220

ttaaatagct tcccaggtgt aaaaggatat atggatgata tcgttcaaga tgcgaaacaa     2280

acaggctacg ttacaacaat tttgaataga cgaagatatt tgcctgaaat aacaagttct     2340

aactttaatc tccgcagttt tgcagaacgt actgctatga atacaccaat tcaagggagt     2400

gcagccgata ttattaaaaa agcaatgatc gatatggcgg aaagattaat atcagaaaat     2460

atgcagacca aaatgctact acaagtacat gatgaattaa tttttgaggc tccaccagag     2520

gaaattgcaa tgctagaaaa aatagtgcca gaggtgatgg aaaacgctat taaactgatt     2580

gtacctttga aagtggatta tgcctttggt tcatcttggt atgacacgaa gtag           2634

<210>  6
<211>  32
<212>  PRT
<213>  Bacillus species C3_41

<400>  6

Met Arg Arg Ala Ala Lys Ala Val Asn Phe Gly Ile Val Tyr Gly Ile 
1               5                   10                  15      

Ser Asp Tyr Gly Leu Ser Gln Asn Leu Asp Ile Thr Arg Lys Glu Ala 
            20                  25                  30          

<210>  7
<211>  32
<212>  PRT
<213>  Ureibacillus thermosphaericus



<400>  7

Met Arg Arg Ala Ala Lys Ala Val Asn Phe Gly Ile Ile Tyr Gly Ile 
1               5                   10                  15      

Ser Asp Tyr Gly Leu Ser Gln Asn Leu Asp Ile Ser Arg Lys Glu Ala 
            20                  25                  30          

<210>  8
<211>  32
<212>  PRT
<213>  Bacillus subtilis

<400>  8

Met Arg Arg Gln Ala Lys Ala Val Asn Phe Gly Ile Val Tyr Gly Ile 
1               5                   10                  15      

Ser Asp Tyr Gly Leu Ser Gln Asn Leu Gly Ile Thr Arg Lys Glu Ala 
            20                  25                  30          

<210>  9
<211>  32
<212>  PRT
<213>  Bacillus smithii

<400>  9

Met Arg Arg Gln Ala Lys Ala Val Asn Phe Gly Ile Val Tyr Gly Ile 
1               5                   10                  15      

Ser Asp Tyr Gly Leu Ser Gln Asn Leu Gly Ile Thr Arg Lys Glu Ala 
            20                  25                  30          

<210>  10
<211>  32
<212>  PRT
<213>  Geobacillus stearothermophilus

<400>  10

Met Arg Arg Gln Ala Lys Ala Val Asn Phe Gly Ile Val Tyr Gly Ile 
1               5                   10                  15      

Ser Asp Tyr Gly Leu Ala Gln Asn Leu Asn Ile Ser Arg Lys Glu Ala 
            20                  25                  30          



<210>  11
<211>  580
<212>  PRT
<213>  Geobacillus stearothermophilus

<400>  11

Ala Lys Met Ala Phe Thr Leu Ala Asp Arg Val Thr Glu Glu Met Leu 
1               5                   10                  15      

Ala Asp Lys Ala Ala Leu Val Val Glu Val Val Glu Glu Asn Tyr His 
            20                  25                  30          

Asp Ala Pro Ile Val Gly Ile Ala Val Val Asn Glu His Gly Arg Phe 
        35                  40                  45              

Phe Leu Arg Pro Glu Thr Ala Leu Ala Asp Pro Gln Phe Val Ala Trp 
    50                  55                  60                  

Leu Gly Asp Glu Thr Lys Lys Lys Ser Met Phe Asp Ser Lys Arg Ala 
65                  70                  75                  80  

Ala Val Ala Leu Lys Trp Lys Gly Ile Glu Leu Cys Gly Val Ser Phe 
                85                  90                  95      

Asp Leu Leu Leu Ala Ala Tyr Leu Leu Asp Pro Ala Gln Gly Val Asp 
            100                 105                 110         

Asp Val Ala Ala Ala Ala Lys Met Lys Gln Tyr Glu Ala Val Arg Pro 
        115                 120                 125             

Asp Glu Ala Val Tyr Gly Lys Gly Ala Lys Arg Ala Val Pro Asp Glu 
    130                 135                 140                 

Pro Val Leu Ala Glu His Leu Val Arg Lys Ala Ala Ala Ile Trp Glu 
145                 150                 155                 160 

Leu Glu Arg Pro Phe Leu Asp Glu Leu Arg Arg Asn Glu Gln Asp Arg 
                165                 170                 175     

Leu Leu Val Glu Leu Glu Gln Pro Leu Ser Ser Ile Leu Ala Glu Met 
            180                 185                 190         



Glu Phe Ala Gly Val Lys Val Asp Thr Lys Arg Leu Glu Gln Met Gly 
        195                 200                 205             

Lys Glu Leu Ala Glu Gln Leu Gly Thr Val Glu Gln Arg Ile Tyr Glu 
    210                 215                 220                 

Leu Ala Gly Gln Glu Phe Asn Ile Asn Ser Pro Lys Gln Leu Gly Val 
225                 230                 235                 240 

Ile Leu Phe Glu Lys Leu Gln Leu Pro Val Leu Lys Lys Thr Lys Thr 
                245                 250                 255     

Gly Tyr Ser Thr Ser Ala Asp Val Leu Glu Lys Leu Ala Pro Tyr His 
            260                 265                 270         

Glu Ile Val Glu Asn Ile Leu His Tyr Arg Gln Leu Gly Lys Leu Gln 
        275                 280                 285             

Ser Thr Tyr Ile Glu Gly Leu Leu Lys Val Val Arg Pro Asp Thr Lys 
    290                 295                 300                 

Lys Val His Thr Ile Phe Asn Gln Ala Leu Thr Gln Thr Gly Arg Leu 
305                 310                 315                 320 

Ser Ser Thr Glu Pro Asn Leu Gln Asn Ile Pro Ile Arg Leu Glu Glu 
                325                 330                 335     

Gly Arg Lys Ile Arg Gln Ala Phe Val Pro Ser Glu Ser Asp Trp Leu 
            340                 345                 350         

Ile Phe Ala Ala Asp Tyr Ser Gln Ile Glu Leu Arg Val Leu Ala His 
        355                 360                 365             

Ile Ala Glu Asp Asp Asn Leu Met Glu Ala Phe Arg Arg Asp Leu Asp 
    370                 375                 380                 

Ile His Thr Lys Thr Ala Met Asp Ile Phe Gln Val Ser Glu Asp Glu 
385                 390                 395                 400 



Val Thr Pro Asn Met Arg Arg Gln Ala Lys Ala Val Asn Phe Gly Ile 
                405                 410                 415     

Val Tyr Gly Ile Ser Asp Tyr Gly Leu Ala Gln Asn Leu Asn Ile Ser 
            420                 425                 430         

Arg Lys Glu Ala Ala Glu Phe Ile Glu Arg Tyr Phe Glu Ser Phe Pro 
        435                 440                 445             

Gly Val Lys Arg Tyr Met Glu Asn Ile Val Gln Glu Ala Lys Gln Lys 
    450                 455                 460                 

Gly Tyr Val Thr Thr Leu Leu His Arg Arg Arg Tyr Leu Pro Asp Ile 
465                 470                 475                 480 

Thr Ser Arg Asn Phe Asn Val Arg Ser Phe Ala Glu Arg Met Ala Met 
                485                 490                 495     

Asn Thr Pro Ile Gln Gly Ser Ala Ala Asp Ile Ile Lys Lys Ala Met 
            500                 505                 510         

Ile Asp Leu Asn Ala Arg Leu Lys Glu Glu Arg Leu Gln Ala His Leu 
        515                 520                 525             

Leu Leu Gln Val His Asp Glu Leu Ile Leu Glu Ala Pro Lys Glu Glu 
    530                 535                 540                 

Met Glu Arg Leu Cys Arg Leu Val Pro Glu Val Met Glu Gln Ala Val 
545                 550                 555                 560 

Thr Leu Arg Val Pro Leu Lys Val Asp Tyr His Tyr Gly Ser Thr Trp 
                565                 570                 575     

Tyr Asp Ala Lys 
            580 

<210>  12
<211>  580
<212>  PRT
<213>  Ureibacillus thermosphaericus

<400>  12



Ala Ala Leu Ser Phe Lys Ile Val Arg Glu Ile Ala Glu Asp Leu Phe 
1               5                   10                  15      

Thr Asp Thr Met Ala Val His Val Glu Leu Glu Asn Glu His Tyr His 
            20                  25                  30          

Thr Cys Asn Ile Leu Gly Phe Gly Phe Thr Asp Gly Ser Asn Thr Phe 
        35                  40                  45              

Phe Val Pro Thr Glu Val Leu Gln Lys Ser Glu Arg Leu Lys Ser Tyr 
    50                  55                  60                  

Phe Glu Asp Glu Thr Lys Lys Lys Tyr Met Ser Asp Leu Lys Ala Ala 
65                  70                  75                  80  

Gln Cys Ile Leu Lys Arg His Gly Ile Asn Leu Arg Gly Val Glu Phe 
                85                  90                  95      

Asp Leu Leu Leu Ala Ser Tyr Ile Val Asn Pro Ala Ile Ser Gly Asp 
            100                 105                 110         

Asp Val Ala Thr Leu Ala Lys Glu Phe Gly Tyr Thr Asp Val Arg Ser 
        115                 120                 125             

Asn Glu Ala Val Tyr Gly Lys Gly Ala Lys Trp Ala Leu Pro Ser Glu 
    130                 135                 140                 

Glu Val Leu Ala Glu His Val Cys Arg Lys Ala Phe Ala Ile Trp Ser 
145                 150                 155                 160 

Cys Lys Glu Arg Val Ser Asn Lys Leu Lys Glu Asn Glu Gln Phe Asp 
                165                 170                 175     

Leu Tyr His Asp Leu Glu Leu Pro Leu Ala Val Ile Leu Gly Lys Met 
            180                 185                 190         

Glu Ser Glu Gly Ile Lys Val Asn Ile Ser Thr Leu Glu Thr Met Gly 
        195                 200                 205             

Gln Glu Leu Glu Asp Lys Ile Ala Lys Leu Glu Thr Glu Ile Tyr Glu 



    210                 215                 220                 

Leu Ala Gly Glu Thr Phe Asn Ile Asn Ser Pro Lys Gln Leu Gly Val 
225                 230                 235                 240 

Ile Leu Phe Glu Lys Leu Gly Leu Pro Val Ile Lys Lys Thr Lys Thr 
                245                 250                 255     

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

Gln Ile Val Gln Leu Ile Leu Glu Tyr Arg Thr Leu Ala Lys Leu Gln 
        275                 280                 285             

Ser Thr Tyr Ile Glu Gly Leu Ile Lys Glu Val His Pro Lys Asp Ser 
    290                 295                 300                 

Lys Val His Thr Arg Phe Met Gln Ala Leu Thr Ser Thr Gly Arg Leu 
305                 310                 315                 320 

Ser Ser Thr Asp Pro Asn Leu Gln Asn Ile Pro Ile Arg Leu Glu Glu 
                325                 330                 335     

Gly Arg Lys Ile Arg Lys Ala Phe Val Pro Ser His Asp Gly Trp Leu 
            340                 345                 350         

Leu Phe Ser Ala Asp Tyr Ser Gln Ile Glu Leu Arg Val Leu Ala His 
        355                 360                 365             

Met Ser Lys Asp Lys Asn Leu Val Glu Ala Phe Asn Gln Gly Met Asp 
    370                 375                 380                 

Ile His Thr Arg Thr Ala Met Glu Val Phe His Val Ser Gln Asp Asp 
385                 390                 395                 400 

Val Thr Ser Asn Met Arg Arg Ala Ala Lys Ala Val Asn Phe Gly Ile 
                405                 410                 415     

Ile Tyr Gly Ile Ser Asp Tyr Gly Leu Ser Gln Asn Leu Asp Ile Ser 
            420                 425                 430         



Arg Lys Glu Ala Gly Glu Phe Ile Glu Lys Tyr Phe Glu Ser Phe Pro 
        435                 440                 445             

Gly Val Lys Glu Tyr Met Asp Asn Ile Val Gln Glu Ala Lys Leu Lys 
    450                 455                 460                 

Gly Tyr Val Thr Thr Ile Leu Asn Arg Arg Arg Tyr Leu Pro Asp Ile 
465                 470                 475                 480 

Thr Ser Lys Asn Phe Asn Leu Arg Ser Phe Ala Glu Arg Thr Ala Met 
                485                 490                 495     

Asn Thr Pro Ile Gln Gly Ser Ala Ala Asp Ile Ile Lys Lys Ala Met 
            500                 505                 510         

Leu Asp Ile Asp Ala Arg Leu Asn Ser Glu Gly Leu Gln Ala Lys Leu 
        515                 520                 525             

Leu Leu Gln Val His Asp Glu Leu Ile Phe Glu Ala Pro Lys Glu Glu 
    530                 535                 540                 

Ile Glu Lys Leu Glu Lys Ile Val Pro Glu Val Met Glu Ser Ala Ile 
545                 550                 555                 560 

Leu Leu Asp Val Pro Leu Lys Val Asp Ile Ser Tyr Gly Glu Thr Trp 
                565                 570                 575     

Tyr Asp Ala Lys 
            580 

<210>  13
<211>  1743
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Artificial Sequence

<400>  13
accgaagttg catttgaaat tgtggaagaa atcgatagca ccatcctgga taaagttatg       60

agcgttcatc tggaaatgta tgatggtcag tatcatacca gcgaactgct gggtattgca      120



ctgagtgatg gtgaaaaagg ttattttgca ccggcagata ttgcctttca gagcaaagat      180

ttttgtagct ggctggaaaa tgccaccaac aaaaaatacc tggcagatag caaagcaacc      240

caggcagtta gccgtaaaca taatgttaat gttcacggcg tggaatttga tctgctgctg      300

gcagcatata ttgttaatcc ggcaattagc agcgaagatg ttgcagcaat tgcaaaagaa      360

ttcggctatt ttaacctgct gaccaacgat agcgtttatg gtaaaggtgc aaaaaaaacc      420

gcaccggaaa ttgaaaaaat tgccgaacat gcagttcgta aagcacgtgc aatttgggat      480

ctgaaagaaa aactggaagt gaaactggaa gagaacgaac agtatgccct gtataaagaa      540

attgaactgc cgctggcaag cattctgggc accatggaaa gtgatggtgt tctggttgat      600

aaacaaatcc tggttgaaat gggtcacgag ctgaacatta aactgcgtgc aattgaacag      660

gatatttatg cactggcagg cgaaaccttt aacattaata gcccgaaaca gctgggtgtg      720

atcctgtttg aaaaaatcgg tctgaccccg atcaaaaaaa ccaaaaccgg ttatagcacc      780

gcagcagatg ttctggaaaa actggcaagc gaacatgaaa ttattgagca gattctgctg      840

tatcgtcagc tgggtaaact gaatagcacc tatattgaag gtctgctgaa agaaatccat      900

gaggatgatg gtaaaatcca tacccgttat cagcaggcac tgaccagcac cggtcgtctg      960

agcagcatta atccgaatct gcagaatatt ccggttcgtc tggaagaagg tcgtaaaatt     1020

cgtaaagcat ttgttccgag ccagcctggt tgggttatgt ttgcagcaga ttatagccag     1080

attgaactgc gtgttctggc acatatgagc gaagatgaaa atctggttga agcctttaac     1140

aacgatctgg atattcatac caaaaccgcc atggatgttt ttcacgttga acaagaagca     1200

gttaccagcg atatgcgtcg tgcagcaaaa gcagttaatt ttggtattgt gtatggcatc     1260

agcgcttatg gtctgagcca gaatctggat attacccgta aagaagcagc cacctttatc     1320

gaaaactacc tgaatagctt tccgggtgtg aaaggctata tggatgatat tgttcaggat     1380

gcaaaacaga ccggttatgt taccaccatt ctgaatcgtc gtcgttatct gccggaaatt     1440

accagcagca actttaatct gcgtagcttt gcagaacgta ccgcaatgaa taccccgatt     1500

cagggtagcg cagcagatat tatcaaaaaa gccatgattg atatggccga acgtctgatt     1560

agcgaaaata tgcagaccaa aatgctgctg caggttcatg atgaactgat ttttgaagca     1620

ccgcctgaag aaattgcaat gctggaaaaa attgttccgg aagtgatgga aaacgccatt     1680

aaactgattg ttccgctgaa agtggattat gcatttggta gcagttggta cgataccaaa     1740



taa                                                                   1743

<210>  14
<211>  1743
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Artificial Sequence

<400>  14
gccaaaatgg catttaccct ggcagatcgt gttaccgaag aaatgctggc agataaagca       60

gcactggttg ttgaagttgt ggaagaaaat tatcatgatg caccgattgt tggtattgcc      120

gttgttaatg aacatggccg tttttttctg cgtccggaaa ccgcactggc cgatccgcag      180

tttgttgcat ggctgggtga tgaaaccaaa aaaaagagca tgtttgatag caaacgtgca      240

gcagttgcac tgaaatggaa aggtattgaa ctgtgcggtg tttcatttga tctgctgctg      300

gcagcatatc tgctggatcc ggcacagggt gttgatgatg ttgcagcagc agcaaagatg      360

aaacagtatg aagcagttcg tccggatgaa gccgtttatg gtaaaggtgc aaaacgtgcc      420

gtgccggatg aaccggtgct ggccgaacat ctggttcgta aagcagccgc aatttgggaa      480

ttagaacgtc cgtttctgga tgaactgcgt cgtaatgaac aggatcgtct gctggttgaa      540

ctggaacagc cgctgagcag cattctggca gaaatggaat ttgccggtgt taaagtggat      600

accaaacgtc tggaacaaat gggtaaagaa ctggcagaac agctgggcac cgttgaacag      660

cgtatttatg agctggcagg tcaagaattt aacatcaata gcccgaaaca actgggcgtg      720

attctgtttg aaaaactgca gctgccggtt ctgaaaaaaa ccaaaaccgg ttatagcacc      780

agcgcagatg ttctggaaaa actggcaccg tatcatgaaa ttgtggaaaa cattctgcat      840

tatcgccagc tgggtaaact gcagagcacc tatattgaag gtctgctgaa agttgttcgt      900

cccgatacca aaaaagtgca caccattttt aaccaggcac tgacccagac cggtcgtctg      960

agcagtaccg aaccgaatct gcagaatatt ccgattcgtc tggaagaagg tcgtaaaatt     1020

cgtcaggcct ttgttccgag cgaaagcgat tggctgattt ttgcagcaga ttatagccag     1080

attgaactgc gcgttctggc acatattgcc gaagatgata atctgatgga agcatttcgt     1140

cgcgatctgg atattcatac caaaacagcc atggatattt ttcaggtgag cgaagatgaa     1200

gttaccccga atatgcgtcg tcaggcaaaa gcagttaatt ttggtattgt gtatggcatt     1260



agcgcatatg gtctggcaca gaatctgaat attagccgta aagaagcagc cgagtttatc     1320

gaacgttatt ttgaaagttt tccgggtgtg aaacgctata tggaaaatat tgttcaagaa     1380

gccaaacaga aaggctatgt taccacactg ctgcatcgtc gtcgttatct gccggatatt     1440

accagccgta actttaatgt tcgtagcttt gcagaacgta tggcaatgaa taccccgatt     1500

cagggtagcg cagccgatat tatcaaaaaa gcaatgattg atctgaacgc acgcctgaaa     1560

gaagaacgtc tgcaggcaca tctgctgtta caggttcatg atgaactgat tctggaagcc     1620

cctaaagaag agatggaacg tctttgtcgt ctggttccgg aagttatgga acaggcagtt     1680

accctgcgtg ttccgctgaa agtggattat cattatggta gcacctggta tgatgccaaa     1740

taa                                                                   1743

<210>  15
<211>  1743
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Artificial Sequence

<400>  15
gcagcactga gctttaaaat cgttcgtgaa attgcagagg acctgtttac cgataccatg       60

gcagttcatg ttgaactgga aaacgaacat tatcacacgt gcaacattct tggttttggt      120

tttaccgatg gcagcaacac cttttttgtt ccgaccgaag tgctgcagaa aagcgaacgt      180

ctgaaaagct attttgagga tgaaaccaaa aaaaagtata tgagcgatct gaaagcagcc      240

cagtgtattc tgaaacgtca tggtattaat ctgcgtggcg ttgaatttga tctgctgctg      300

gcaagctata ttgttaatcc ggcaattagc ggtgatgatg ttgcaaccct ggcaaaagaa      360

tttggctata ccgatgttcg tagcaatgaa gccgtttatg gtaaaggtgc aaaatgggca      420

ctgccgagcg aagaggttct ggcagaacat gtttgtcgta aagcatttgc aatttggagc      480

tgcaaagaac gcgttagcaa taaactgaaa gagaacgaac agttcgatct gtatcatgat      540

ctggaactgc cgctggccgt tattctgggt aaaatggaaa gcgaaggcat caaagtgaat      600

atcagcaccc tggaaaccat gggtcaagaa ctggaagata aaattgccaa actggaaacc      660

gagatctatg aactggcagg cgaaaccttt aacattaata gcccgaaaca gctgggtgtg      720

atcctgtttg aaaaactggg tctgccggtt atcaaaaaaa cgaaaaccgg ttatagcacc      780



gcagcagatg ttctggaaaa actgaaatca gaacatcaga ttgtgcagct gattctggaa      840

tatcgtaccc tggccaaact gcagagcacc tatattgaag gtctgatcaa agaagtgcat      900

ccgaaagata gcaaagtgca tacccgtttt atgcaggcac tgaccagcac cggtcgtctg      960

agcagcaccg atccgaatct gcagaatatt ccgattcgtc tggaagaagg tcgtaaaatt     1020

cgcaaagcct ttgtgccgag ccatgatggt tggctgctgt ttagcgcaga ttatagccag     1080

attgaactgc gtgttctggc acatatgagc aaagataaaa atctggtgga agcctttaac     1140

caaggcatgg atattcatac ccgtaccgca atggaagttt ttcatgttag ccaggatgat     1200

gtgaccagca atatgcgtcg tgcagcaaaa gcagttaatt tcggtattat ctatggcatt     1260

agcgcatatg gtctgagcca gaatctggat atttcacgta aagaagcagg cgaattcatc     1320

gagaaatact ttgaaagttt tccgggtgtg aaagaatata tggacaacat tgttcaagag     1380

gccaagctga aaggttatgt taccaccatt ctgaatcgtc gtcgttatct gccggatatt     1440

accagcaaaa atttcaatct gcgtagcttt gcagaacgta ccgccatgaa taccccgatt     1500

cagggtagcg cagccgatat catcaaaaaa gcaatgctgg atattgatgc ccgtctgaat     1560

agcgaaggtc tgcaggcaaa actgctgctg caggttcacg atgaactgat ttttgaagca     1620

ccgaaagaag agatcgagaa gctggaaaaa attgttccgg aagttatgga aagtgccatt     1680

ctgctggatg ttccgctgaa agttgatatt agctatggtg aaacctggta cgatgccaaa     1740

taa                                                                   1743

<210>  16
<211>  82
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Artificial Sequence

<220>
<221>  misc_feature
<222>  (7)..(7)
<223>  labelled with the fluorophore Dabcyl

<220>
<221>  misc_feature
<222>  (32)..(32)
<223>  labelled with the fluorophore FAM



<400>  16
ggcccgtagg aggaaaggac atcttctagc atacgggccg tcaagttcat ggccagtcaa       60

gtcgtcagaa atttcgcacc ac                                                82

<210>  17
<211>  19
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Artificial Sequence

<400>  17
gtggtgcgaa atttctgac                                                    19

<210>  18
<211>  19
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Artificial Sequence

<400>  18
tatccaccaa tactaccct                                                    19

<210>  19
<211>  20
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Artificial Sequence

<220>
<221>  misc_feature
<222>  (20)..(20)
<223>  labelled at 3' end with TAMRA fluorophore

<400>  19
cgatactttg tccactcaat                                                   20

<210>  20
<211>  40
<212>  DNA
<213>  Artificial Sequence

<220>



<223>  Artificial Sequence

<220>
<221>  misc_feature
<222>  (1)..(1)
<223>  labelled at 5' end with Black Hole Quencher 2

<400>  20
attgagtgga caaagtatcg tagggtagta ttggtggata                             40


