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CONTIG	  ID	   Numerical	  ID	   pQR	  number	  
1707	   1	   pQR1108	  
5460	   2	   pQR1109	  
5556	   3	   pQR1110	  
6798	   4	   pQR1111	  

35373	   5	   pQR1112	  
28681	   6	   pQR1113	  
27491	   7	   pQR1114	  
29297	   8	   pQR1115	  
29279	   9	   pQR1116	  
12630	   10	   pQR1117	  
2889	   11	   pQR1118	  

	  

DNA	  sequences	  of	  the	  retrieved	  enzymes	  and	  their	  corresponding	  in	  silico	  sequences	  

pQR1108	  (1707)	  
ATGTTATATAATAACGAAAATTGTCAATCAGTCTTTAAAAAGAATATGTCCGAACCTTCCTCCCTGCTCGATTTCGACCG
TGCCCATCTGCTCCATCCTTATACGTCCATGACCGACCCATTGCCTGTTTATCCGGTGCGCCGTGCGGAGGGCGTGCAC
ATCGAATTAGCGGACGGCACGCGGCTGATTGACGGGATGTCGTCTTGGTGGTGTGCGATACACGGCTA	  
TAATCATCCTGTTTTGAATCAGGCGGTTGAGGCGCAGATTAAGCAAATGTCGCATGTGATGTTTGGCGGTTTGACGCA
TGAATCGGCGGTGGAACTGGGCAAATTATTGGTCGGGATTTTGCCGCAGGGTTTGGACCGTATTTTTTATGCGGATTC
GGGTTCGGTTTCGGTCGAAGTTGCGCTGAAGATGGCGGTGCAATACCAGCAGGCGCGGGGTTTGACCGCGAAGCAG
AATATTGCGACGGTGCGGCGCGGGTATCACGGCGATACTTGGAACGCGATGTCCGTCTGCGATCCGGAAACGGGGA
TGCACCATATTTTCGGCAGCGCTCTGCCGCAGCGTTCTTTTGTCGATAATCCGAAAAGCCGTTTTAACGATGAATGGGA
CGGAACGGATTTGCAGCCTGTCCGCGCCTTGTTTGAAGCGCATCATGCGGATATCGCCGCCTTTATTTTAGAGCCGGT
CGTGCAGGGTGCGGGCGGCATGTATTTTTATCATCCGCAGTATCTTCGCGGTTTGCGCGATTTGTGCGACGAATTTGA
TATCGTGTTGATTTTTGACGAAATTGCCACCGGATTCGGGCGCACGGGCAAGATGTTTGCCTGCGAACACGCGGAGG
TTGTGCCGGATATTATGTGTATCGGCAAGGGCTTGAGCGGCGGCTATATGACGCTGGCGGCGGCAATCACTTTGCAA
AAAGTTACCGAAACGATTTCACGTGGCGAAGCGGGCGTGTTTATGCACGGCCCGACGTTTATGGCGAACCCGCTGGC
CTGTGCCGTTGCCTGCGCTTCGGTCAAACTGCTTTTGTCCCAAGATTGGCAGGCAAATATCTGCCGCATCGAAAGCATT
TTAAAAGGCCGTCTGAAAGCTGCATGGGACATTCGCGGCGTGAAAGACGTACGCGTTTTGGGTGCCATCGGCGTGAT
TGAGCTGGAAAAAGGCGTGGATATGGCGCGTTTTCAAGCGGACTGCGTGGCGCAGGGCATTTGGGTGCGCCCATTC
GGCAGGCTGGTGTACCTCATGCCGCCTTATATTATTTCAGACGACCTCTTGACCGAACTTGCCGACAAAACCGTACAAA
TCTTGAAGGAACACAGCCCATGG	  
	  
1707	  contig	  
ATGTTATATAATAACGAAAATTGTCAATCAGTCTTTAAAAAGAATATGTCCGAACCGTCCTCACTGCTCGATTTCGACC
GCACCCATCTGCTCCATCCTTATACGTCCATGACCGACCCATTGCCTGTTTATCCGGTGCGCCGTGCGGAGGGCGTGCA
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CATCGAATTGGCGGACGGCACGCGGCTGATTGACGGGATGTCGTCTTGGTGGTGTGCGATACACGGCTATAATCATC
CTGTTTTGAATCAGGCGGTTGAGGCGCAGATTAAGCAAATGTCGCATGTGATGTTTGGCGGTTTGACGCATGAANCG
GCGGTGGAACTGGGCAAATTATTGGTCGGGATTTTGCCGCAGGGTTTGGACCGTATTTTTTATGCGGATTCGGGTTCG
GTTTCGGTCGAAGTNGCGCTGAAGATGGCGGTGCAATACCAGCAGGCGCGGGGTTTGACCGCGAAGCAGAATATNG
CGACGGTGCGGCGCGGGTATCACGGCGATACTTGGAACGCGATGTCCGTCTGCGATCCGGAAACGGGGATGCACCA
TATTTTCGGCAGCGCTCTGCCGCAGCGTTATTTTGTCGATAATCCGAAAAGCCGTTTCGACGATGAATGGGACGGGGC
GGATTTGCAGCCTGTCCGCGCCTTGTTTGAAGCGCATCATGCGGATATCGCCGCCTTTATTTTAGAGCCGGTCGTGCA
GGGCGCGGGCGGCATGTATTTTTATCATCCGCAGTATCTTCGCGGTTTGCGCGATTTGTGCGATGAATTTGATATCGT
GTTGATTTTTGACGAAATCGCCACCGGATTCGGGCGCACGGGCAAGATGTTTGCCTGCGAACACGCGGAGGTTGTGC
CGGATATTATGTGTATCGGCAAGGGCTTGAGCGGCGGCTATATGACGCTGGCGGCGGCAATCACTTTGCAAAAAGTT
ACCGAAACGATTTCNNGNGGCGAAGCGGGCGTGTTNATGCACGGNCCGACNTTTATGGCGAACCCGCTGGCCTGTG
CCGTTGCCTGCGCTTCGGTCAAACTGCTTTTGTCCCAAGATTGGCAGGCAAATATCTGCCGCATCGAAAGCATTTTAAA
AGGCCGTCTGAAAACCGCATGGGACATCTGCGGCGTGAAAGACGTGCGCGTTTTGGGTGCCATCGGCGTGATCGANC
TGGAAAAAGGCGTGGATATGGCGCGTTTTCAAGCGGACTGCGTGGCGCAGGGCATTTGGGTGCGCCCGTTCGGCAG
GCTGGTGTACCTCATGCCGCCTTACATCATTTCAGACGNCCTCTTGACCGAACTTGCCGACAAAACCGTACAAATNTTG
AAGGAACACAGCAAATGA	  
	  
pQR1109	  (5460)	  
ATGAACCGTAATGAAAGCTTGTTCAACCGCGCCAAAGCCATTATTCCCGGCGGCGTAAACTCTCCTGTGCGCGCATTC
GGCAGCGTCGGCGGCGTACCGCGCTTTATCAAAAAGGCAGAAGGTGCGTATGTTTGGGACGAAAACGGCACGCGTT
ATACCGACTATGTCGGCTCTTGGGGCCCTGCGATTGTCGGCCATGCCCATCCCGAAGTCATTGAAGCTGTGCGCGAAG
CGGCATTGGGCGGTTTGTCGTTTGGTGCGCCGACTGAAGGCGAAATTGTCATTGCCGAAGAAATCGCCAAAATCATA
CCGTCGGTCGAGCAGCTGCGCCTTGTCAGCTCCGGTACGGAAGCGACGATGACCGCCATCCGTCTGGCACGCGGTTTT
ACCGGCCGCGACAAAATCATCAAGTTTGAAGGCTGCTACCACGGCCATTCCGACAGCCTGTTGGTGAAAGCAGGCAG
CGGTCTGCTGACGTTTGGCAATCCTTCTTCCGCCGGTGTGCCTGCCGACTTTACTAAACACACTTTGGTACTCGAATAC
AACAATATCGCCCAACTGGAAGAAGCCTTTGCTCAAAGCGGCAATGACATCGCCTGTGTGATTTTGGAGCCATTTGTC
GGCAATATGAATCTGGTTAGGCCGTCTGAAGCCTTTGTCAAAGCCTTGCGCGAATTGACTGAAAAACACGGTGCCGTA
TTGATTTACGACGAAGTGATGACCGGTTTCCGCGTGGCGCTGGGCGGCGCGCAATCTTTGCACGGTATCAAGCCTGAT
TTGACCACCATGGGCAAAGTAATCGGCGGCGGCATGCCTTTGGCGGCGTTCGGCGGCCGTAAAGACATCATGGAATG
CATTTCCCCGTTGGGCGGCGTGTATCAGGCAGGTACCTTGTCCGGCAATCCGATTGCGGTTGCAGCCGGTTTGAAAAC
GCTGGAAATCATTCAGCGCGAAGGCTTCTATGAAAACCTGACTGCCCTGACACAACGCCTTGCCAACGGTATGGCCGA
CGCGGCCAAAGCGCACGGCGTTGAATTTACGGCGGACAGCGTGGGCGGCATGTTCGGTCTGTATTTTGCCAACCATG
CACCGCAAAACTACGCCGATATGGCGCGTTCCAATATTGAAGGTTTCAAACATTTCTTCCACGGTATGCTCGACCGCAA
TGTCGCCTTCGGCCCGTCCGCTTATGAAGCCGGCTTTGTTTCCGCCGCGCATACGCCCGAGCTGATTGACGAAACCATT
GCTGCGGCACACGAAGTGTTCCAAGAAATGGCGCTCGAG	  
	  
5460	  contig	  
ATGAACCGTAATGAAAGCTTGTTCAACCGCGCCAAAGCCATTATTCCCGGCGGCGTRAACTCTCCTGTGCGCGCATTC
GGCAGCGTCGGCGGCGTACCGCGCTTTATCAAAAAGGCAGAAGGTGCGTATGTTTGGGACGAAAACGGCACGCGTT
ATACCGACTATGTCGGCTCTTGGGGCCCTGCGATTGTCGGCCATGCCCAYCCYGAAGTCATTGAAGCTGTGCGCGAAG
CGGCATTGGGCGGTTTGTCGTTTGGTGCGCCGACTGAAGGCGAAATTGTCATTGCCGAAGAAATCGCCAAAATCATG
CCGTCCGTCGAGCAGCTGCGCCTTGTTAGCTCCGGTACGGAAGCAACGATGACCGCTATCCGTTTGGCACGCGGTTTT
ACCGGCCGCGACAAAATCATCAAGTTCGAAGGCTGCTACCACGGTCATTCCGACAGTTTGTTGGTKAAAGCAGGCAGC
GGTCTGCTGACGTTTGGCAATCCTTCTTCCGCCGGTGTGCCTGCCGACTTTACCAAACACACTTTGGTACTCGARTACA
ACAATATCGCCCAACTGGAAGAAGCCTTTGCCCAAAGCGGCAATGACATCGCCTGTGTGATTTTRGAGCCTTTTGTCG
GCAATATGAATCTRGTTAGGCCGTCTGAAGCCTTTGTTAAAGCCTTGCGCGAATTGACTGAAAAACACGGTGCCGTGT
TGATTTACGACGAAGTGATGACCGGCTTCCGCGTGGCGCTGGGCGGTGCGCAATCTTTGCACGGTATCAAACCCGATT
TGACCACCATGGGCAAAGTAATCGGCGGCGGCATGCCTTTGGCGGCGTTCGGCGGCCATAAAGACATTATGGAATGT
ATTTCCCCGTTGGGCGGCGTGTATCAGGCAGGCACCTTGTCCGGCAATCCGATTGCGGTTGCCGCCGGTTTTGAAAAC
GTTGGAAATCATTCAGCGCGAAGGCTTCTATGAAAACCTGACTGCCCTGACCCAACGCCTTGCCAACGGTATGGCCGA
CGCGGCTAAAGCACATGGTGTTGAATTTACGGCCGACAGCGTGGGCGGCATGTTCGGCTTGTATTTTGCCAACCATGC
ACCGCAAAACTACGCCGATATGGCGCGTTCCAATATTGAAGGTTTCAAACATTTCTTCCA	  
CGGTATGCTCGACCGCAATGTCGCCTTCGGCCCGTCCGCTTATGAAGCCGGCTTTGTTTCCGCCGCGCATACGCC	  
CGAGCTGATTGACGAAACCATTGCTGCGGCACACGAAGTGTTCAAAGAAATGGCGAAATAAAA	  
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pQR1110	  (5556)	  
ATGAAGGTAGCCGTGACTACTAACAAAACCGCATTCTCCCAAGCAAAAGCCGTCATCCCCGGCGGCGTCGACTCGCCC
GTGCGCGCCTTCGGTGGCGTCGGCGGCACCCCGCGCTTTATCGCGAGCGCGAGCGGCGCACGCGTCACCGACGTTGA
GGGGCGCTCCTACGTGGACCTGGTGGGGTCGTGGGGTCCGGCGCTGCTCGGCCACGCGCACCCCGAGGTGGTCGCC
GCCGTCCAGGAGGCGGCCTCGCGCGGCCTGTCCTTTGGCGCACCCACCGAAACTGAGACGCTGCTGGCCAGCGCCGT
GCGCGAGCGTGTGCCCTTCGCGCAGCGCGTCCGCTTCGTGTCGACGGGTACCGAGGCGACGATGACGGCGATCCGCC
TGGCGCGCGGTGCCACCGGGCGCGACCTCATCGTGAAATTCGCCGGCAATTACCACGGCCATTCCGACGGCCTGCTC
GCTGCCGCCGGGTCGGGCGTTGCCACCGGCGGCCTGCCCGGGTCGGCCGGCGTCCCCGAGGCCATCACTGCCCAGAC
CATTGTCTTGCCCTACAACGATGTTGACGCCCTGCGCGCGTGCTTCGAGCAGGTGGGTGGCAGTATTGCCGCCGTCAT
CTTCGAGGGTGCCCCCGCCAACATGGGCACGGTCCCGCCCCACCCCGGGTGGAACCGCGAGATCCGTCGCCTGTGCA
CCGCGCACGGCGCGCTCATGATTCTCGACGAGGTCCTCACCGGCTTCCGCGTCGACCCCGCCGGCTGGTGGGGCCTC
GAGGCCGTGGCCGGGTGGGTCGACGGCGCGCCCTCGGGCCGCTACAGCGCCGGTTTTGTTGACGTGTCC	  
TGCGTGGAGGGCGCCGACTGGGTGCCCGACCTGGTGACCTTCGGCAAGGTCGTGGGCGGCGGCATGCCCCTGGCGG
CCGTTGCCGGGCGCGCGGACGTCATGGACCTGCTGGCCCCCCTCGGCCCCGTCTACCAGGCGGGCACGCTCTCGGGT
AACCCCCTGGCCACGGTCGCCGGCCTGCGCACCCTCGAACTGGCTGATCAGGGCGTGTACGACCGCGTGAACGCCTC
GGCGCAGGAGATCAGCACGATCGTGTCGGACGCGCTCAGCGCTGCCGGCGTCGCGCACCGCGTCCAGCGCACGGGA
TCCCTGTTCTCCGTCATGTTCGGCGAGGTCGCGGCCTCCTCGGGCGTGTACGACTACGACCAGGCGCGCGCCCAGGA
GGCGTGGCGCTACGCCCCCTTCTTCCACTCGTTCCTGTCCTCGGGTGTGGCCCTGCCGCCCTCGGTGTACGAGGTGTG
GTTCGTGTCCGGCGCCCACGGCGAGGCGGAGCTGGAGGCTATCGCCGCCGCAGCTCCTGCCGCCGCGCGGGCGGCA
GCTGCGGCTCAGCCCGAGCCATGGCTGATATCGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGA
GCACCACCACCACCACCAC	  
	  
>5556	  contig	  
ATGAAGGTAGCCGTGACTACTAACAAAACCGCATTCTCCCAAGCAAAATCCGTGATCCCCGGCGGCGTGGACTCACCC
GTGCGCGCCTTCGGTGGCGTCGGCGGCACCCCGCGCTTCATCGCGAGCGCGAGCGGCGCGCGCGTCACCGACGTCG
AGGGGCGCTCCTACGTGGACCTGGTTGGGTCGTGGGGCCCGGCGCTGCTCGGCCACGCGCACCCCGAGGTGGTGGC
AGCCGTCCAGGAGGCGGCCTCGCGCGGCCTGTCCTTCGGTGCGCCGACCGAAACTGAGACGCTGCTGGCCAGCGCCG
TGCGTGAGCGCGTGCCCTTCGCGCAGCGCGTCCGCTTCGTGTCGACGGGCACCGAGGCGACGATGACGGCGATCCGC
CTGGCGCGCGGCGCCACCGGGCGCGACCTCATCGTGAAATTCGCCGGCAATTACCACGGCCATTCCGACGGCCTGCT
CGCCGCCGCCGGGTCGGGTGTTGCCACCGGCGGCCTGCCCGGTTCTGCCGGCGTCCCCGAGGCCATCACCGCCCCAG
ACGATCGTCCTGCCCTACAACGATGTCGATGCCCTGCGCGCGTGCTTCGAGCAGGTGGGTGACAGTATCGCCGCCGTC
ATCTTCGAGGGTGCCCCCGCCAACATGGGCACGGTCCCGCCCCACCCCGGGTGGAACCGCGAGATCCGCCGTCTGTG
CACCGCGCACGGCGCGCTCATGATCCTCGACGAGGTCCTCACCGGCTTCCGCGTCGACCCCGCCGGCTGGTGGGGCC
TCGAGGCCGTGGCCGGGTGGGTCGATGGCGCGCCCGCGGGCCGCTACGGCGCTGGCTTTGTCGACGCGTCCTCCGTC
GAGGGCGCCGACTGGGTGCCCGACCTGGTGACCTTCGGCAAGGTYGTGGGCGGCGGCATGCCCCTGGCCGCCGTTG
CCGGACGCGCGGACGTCATGGACCTGCTGGCCCCCCTGGGCCCCGTCTACCAGGCTGGCACGCTGTCGGGCAATCCC
CTGGCCACGGCCGCTGGTCTGCGCACCCTCGAACTGGCCGATCAGAGCGTGTACGACCGCGTCAACGCCTCGGCGCA
GGAAATCAGCATGATCGTGTCGGACGCGCTCAGCGCTGCCGGTGTCGCCCACCGCGTCCAGCGCACGGGGTCCCTGT
TCTCCGTCATGTTTGGCGAGGCCGCGGCTGCCTCGGGCGTGTACGACTACGACCAGGCGCGTGCCCAGGAGGCGTGG
CGTTACGCTCCCTTCTTCCACTCCTTCCTGTCCTCGGGCGTGGCCCTGCCACCCTCGGTGTACGAGGTGTGGTTCGTGT
CCGGCGCTCAYGGGGAGGCGGAGCTGGAGGCCATCGCCGCTGCAGCTCCGGCCGCCGCGCAGGCTGCCGCTGCGGC
TCAGCCCGAGTAG	  
	  
pQR1111	  (6798)	  
ATGACTCGCTCCCCCACCCACCCGCTACACCACGAAGCCAGCGAGAAGCTATTCGAGCGTTCCCGCGCGGTGATTCCC
GGCGGCGTGAACTCCCCGGTGCGCGCCTTCAACTCCGTGGGCGGCACTCCTGCGTTTGCGGCGAAGGCTAAGGGCCC
CTACCTGTACGACGCGGACGGCAACGAGTACGTTGACCTGGTCTGCTCCTGGGGCCCGTCGATTCTGGGCCACGCGC
ACCCGCAGGTCGTGGAGGCCGTTCAGCAGGCCGCCGCGCGCGGCCTGTCCTTCGGTGCGGCGAGCGCCCCCGAGGC
GGAGCTGGCCGAGCTGGTCATCAACCGCATTAACGCCGCGATTCCCGGCGCGATTGAGCAGGTGCGCATGGTGTCCA
CAGGTACCGAGGCGACCATGACCGCGATTCGCCTGGCCCGCGGTGTGACCGGCCGCGACAAGATCATTAAGTTTGCT
GGCTGCTACCACGGCCACGTGGATGCGCTGCTCTCCGAGGCCGGTTCGGGCGTGGCAACCCTGGCGCTGCCGGGTTC
TGCTGGCGTGACTGCCGCGACCGCCGCCGAGACCATCGTGCTGCCCTACAACGACCTGGATGCCGTGCGAGAGGCCT
TCGAAACCCACGAGGGTCAGATTGCCGCCGTCATCACCGAGGCGGCCCCCTGCAACATGGGCGTGGTCGCCCCCGAA
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CCCGGCTTCAACCGCGGCCTGCACGAGATTGCCCACGCCAACGGCGCGCTCGTCATCTTTGACGAGGTGCTGACCGGT
TTCCGCGTCTCCTCTGCCGGTTACTGGGGCTACGCCGCCCCCGAGGACGGCGGCTGGGTTCCCGATATTTTCACCTTCG
GCAAGGTCATCGGCGGCGGCATGCCCATCGCGGCCCTGGCCGGTAAGCGCCGCATCATGGAGTACCTGGCCCCGGTC
GGCCCGGTCTACCAGGCCGGCACCCTCTCGGGTAACCCGCTGTCGGTAGCCGCCGGCATTACGACCCTGACCCTGGCC
GATGAGGAGGTCTACAAGACCCTGGATGCCCGCAGCGCCCAGCTGCGCCGAGCCCTGACCGAGGCGTTCGCCGCCGC
CGGTGTGGACCACTCCATCCAGAACGCCGGTAACCTCTTCTCGGTGGCCTTCGGCACCTCCGAGAAGGGCGTGCACAA
CTACGCGGATGTCAAAGCCTCGGCCACCAACCGTTACACCGCGTTCTTCCACTCGATGCTGGAGTCCGGCGTGTACCT
GCCGCCGAGCGCGTTCGAGGCCTGGTTTGTCTCTGCCGCTCACGATGACGCGGCCATGGACCGCATCATCTCGGCCCT
GCCGGCCGCCGCAGCTGCGGCCGCAGCCCTCGAG	  
	  
	  
6798	  contig	  
ATGACTCRCTCCCCCACCCACCCGCTACACCACGAAGCCAGCGAGAAGCTATTCGAGCGTTCCCGCGCGGTGATTCCC
GGCGGCGTGAACTCCCCGGTGCGCGCCTTCAACTCCGTGGGCGGCACTCCTGCGTTTGCGGCGAAGGCTAAGGGCCC
CTACCTGTACGACGCGGACGGCAACGAGTACGTTGACCTGGTCTGCTCCTGGGGCCCGTCGATTCTGGGCCACGCGC
ACCCGCAGGTCGTGGAGGCCGTTCAGCAGGCCGCCGCGCGCGGCCTGTCCTTCGGTGCGGCGAGCGCCCCCGAGGC
GGAGCTGGCCGAGCTGGTCATCAACCGCATTAACGCCGCGATRCCCGGCGCGATTGAGCAGGTGCGCATGGTGTCCA
CGGGTACCGAGGCGACCATGACCGCGATTCGCCTGGCCCGCGGTGTGACCGGCCGCGACAAGATTATTAAGTTTGCT
GGCTGCTACCACGGCCACGTGGATGCGCTGCTCTCCGAGGCCGGTTCGGGCGTGGCAACCCTGGCGCTGCCWGGTT
CTGCRGGCGTGACTGCCGCGACCGCCGCCGAGACCATCGTGCTGCCCTACAACGACCTGGACGCCGTGCGCGAGGCC
TTCGAAACCCACGAGGGTCAGATTGCCGCCGTCATRACCGAGGCGGCCCCCTGCAACATGGGCGTGGTCGCCCCCGA
ACCCGGCTTCAACCGCGGCCTGCACGAGATTGCCCACGCCAACGGCGCGCTCGTCATCTTTGACGAGGTGCTGACCG
GTTTCCGCGTCTCCTCTGCCGGTTACTGGGGTTACGCCGCCCCCGAGGACGGCGGCTGGGTTCCCGATATTTTCACCTT
CGGCAAGGTCATCGGCGGCGGCATGCCCATCGCGGCCCTGGCCGGTAAGCGCCGCATCATGGAGTACCTGGCCCCG
GTCGGCCCGGTCTACCAGGCCGGCACCCTCTCGGGTAACCCGCTGTCGGTAGCCGCCGGCATTACGACCCTGACCCTG
GCCGATGAGGAGGTCTACAAGACCCTGGATGCCCGCAGCGCCCAGCTGCGCCGAGCCCTGACCGAGGCGTTCGCCGC
CGCCGGTGTGGACCACTCCATCCAGAACGCCGGTAACCTCTTCTCGGTGGCCTTCGGCACCTCCGAGAAGGGCGTGCA
CAACTACGCGGACGTCAAGGCCTCGGCCACCGACCGTTACACCGCGTTCTTCCACTCTATGCTCGAATCCGGCGTGTA
CCTGCCGCCGAGCGCGTTCGAGGCCTGGTTCGTCTCTGCCGCTCACGACGACGCGGCCATGGACCGCATCATCTCGGC
TCTTCCGGCTGCCGCAGCTGCKGCCGCATCCGCCTAGACGCGAGCGASTAGAGAGAGGAGAAACCCCATGGATTTGT
CTGCCCTGGGAATTCCCCTGGAGCCGGTGCGTGACGTCTGGCTGATCGCCTTCATGGCGTACACCTTCGCCTGCCTGC
TGGTGGATATTGCCTACCCGGTGAATATTCCCGCCGCCAAGGCGCGGGAGCTTTTCGTGGCGGTCAAGGGGGATCCC
GTTGAGGCCGCGAGGATCCGCGTCGAGGATATGGCCGCGAGCGGTCTGCCGCTCTCTTCGGCTCAGAAGGGCTCGGT
GACGAAGCGGGCGAAGAAGCAGTTGGAGAGCATCCCCGGCAGTAGCATCGTGGGCGGCTGGTTGCACGTGCTG	  
	  
pQR1112	  (35373)	  
ATGAGTAATACAATCGATTTTGAACAACAAGATAAAGAATATATAGCCAATACGTATGGCCGGTTTAACGTATGTTTT
GAAAAGGGGAAAGGGTCCCTTTTATGGGATGTAAATGGTAAAGAATACATCGATCTTGGATCTGGTATCGGCGTAAC
AGCCTTTGGTGTCGATGACGATGAATGGACAGAGGCGGTGACAAAACAATCTCATGCGTTGAACCACATTTCAAATTT
ATACTATTCTTTGCCACAAATTGAATTGGCAAAACAACTGTGCGCTAAAACAGGTATGAAGAAGGTATTCTTCTCTAAC
TCTGGTGCAGAGTCCAATGAATGTGCCATCAAAGCAGCTCGTAAATATAGCCATGACAAATACGGTGAAGGTCGTCAT
GTCATCGTCACCTTGGTTAATAGCTTCCATGGTCGTACTATCACTACCTTGTCTGCTACAGGCCAAGATGTATTCCATCA
ACATTTCTTCCCATTTACAGAAGGTTTTATTCATACACCTGCTAATGATATTGATGCGGCCTTAAAAGCACTTGATAATC
CAGCAGTTTGTGCCATCATGATGGAACCTATTCAAGGTGAAGGTGGCGTTATGCCACTAGATAAAGAGTTTGTACAAG
CCGTTACAAAATATGCTCATGAACACGATCAACTCGTGTTAATCGATGAAGTACAAACTGGCAATGGCCGTACTGGTA
GCCTATACGCATATCAACAATTTGGTATCGAGCCAGATGTAGTATCTACTGCAAAAGGTTTAGCAGGTGGTCTTCCTAT
GGGGGCTACATTATTCAATGAAAAGATGCAATATGTGTTAAATGCTGGTGCACAT	  
GCTACAACCTTTGGTGGCAATCCAATCTGTGCGGCAGCAGGCAATACTATCATTAATCGTTTAACACCAGAATTCTTAG
ATTCTGTAAAAGCAAAAGGGGACTATGTAAAAGCTACTTTAGCAGGAAAACCTGGTATTCTAGGTGTGAGCGGTATG
GGCCTTATGCTTGGTATTGAAACTACAGTAGATCCAAAAGCAGTCATTCCGAAATGTCTTGAAAAGGGCGTTGTATGC
TTGTCTGCGAAAAATAAAGTACGTCTTTTACCAGCTCTTAATATTCCTCAAGACCAATTGGAAAAAAGCGATTACCATT
CTAGCCCATGGCTGATATCGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGCACCACCACCACC
ACCAC	  
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35373	  contig	  
ATGAGTAATACAATCGATTTTGAACAACAAGATAAAGAATATATAGCCAATACGTATGGCCGGITTTAACGTATGTTTT
GAAAAGGGGAAAGGGTCCCTTTTATGGGATGTAWATGGTAAAGAATACATCGATCTTGGATCTGGTATCGGCGTAAC
AGCCTTTGGTGTCGATGACGATGAATGGACAGAGGCTGTGACAAAACAATCTCATGCGTTGAACCACATTTCAAATTT
ATACTATTCTTTGCCACAAATTGAATTGGCAAAACAACTGTGCGCTAAAACAGGTATGAAGAAGGTATTCTTCTCTAAC
TCTGGTGCAGAGTCTAATGAATGTGCCATCAAAGCAGCTCGTAAATATAGCCATGACAAATACGGTGAAGGTCGTCAT
GTCATCGTCACCTTGGTTAATAGCTTCCATGGTCGTACTATTACTACCTTGTCTGCTACAGGCCAAGATGTATTYCATCA
ACATTTCTTCCCATTTACAGAAGGTTTTATTCATACACCCGCTAATGATATTGATGCGGCMTTAAAARCACTTGATAAT
CCAGCAGTTTGTGCCATCATGATGGAACCTATTCAAGGTGAAGGTGGCGTTATGCCACTAGATAAAGAGTTCGTACAA
GCAGTAACAAAATATGCTCATGAACAGGATCAACTCGTGTTAATCGATGAAGTACAAACTGGTAATGGCCGTACTGGT
AGTCTATACGCATACCAACAATTTGGCATTGAGCCAGATGTAGTATCTACTGCAAAAGGTTTAGCAGGTGGTCTTCCG
ATGGGGGCTACATTATTCAATGAAAAGATGCAATATGTGTTAAATGCTGGTGCACATGCTACAACCTTTGGTGGTAAT
CCAATCTGTGCGGCAGCAGGCAATACTATCATTAATCGTTTAACACCAGAATTCTTAGATTCTGTAAAAGCAAAAGGG
GACTATGTAAAAGCTACTTTAGCAGGAAAACCTGGTATTCTAGGTGTGAGCGGTATGGGCCTTATGCTTGGTATTGRA
ACTACAGTAGATCCAAAAGCAGTCATTCCGAAATGTCTTGAAAAGGGCGTTGTATGCTTGTCTGCGAAAAATAAAGTA
CGTCTTTTACCAGCTCTTAATATTCCTCAAGACCAATTGGAAAAAAGCGATTACCATTCTAGCTGA	  
	  
	  
pQR1113	  (28681)	  
ATGGCAGAGAAACAGCTTTCACAAGCAGCACAATGGGATCATGAGTTTGTATGGCATCCATTTACACAAATGCAAGAT
TGGTTGGCACAAGAACCAGTCGTAATCGAACGTGGTGAGGGGGTATACCTCATCGATGAGAACGGCAAAAAGTATTA
TGACGGCGTGTCCTCCTTATGGGTTAACATTCATGGGCATAACCATCCTGTATTAAACCAGGCATTGAAGGAACAAGT
GGATAAAATTGCTCATAGCACATTGCTCGGTCTTGTAAGCCCACCATCTGCACAATTGTGTAAAGAATTAGTAGAGCTC
GCTCCAGAAGGTTTAAATAAAGTATTTTTGTCTGATGATGGTAGTACAGCTATTGAAGTTGCTATTAAGATGGCTTACC
AATACCGCCAACTAGTGGGACAAACGAAAAAAACTAAATTTATCGCCCTTAATGCAGGCTACCATGGGGATACATTAG
GTACTGTATCTGTAGGTGGTATTCAATTATTCCACCAAGTATTTCATAATCTATTATTCAAACCGTTGACATTACCAAGC
CCTGGCGTATATCGCGACTTAGCGGATCGAGATAAAGCTTTCGATGAGTCTTTGGCTGAATTAGAACGCATCCTTAAT
GAAGAGGGGAATGAAATTACAGCTCTCGTTATGGAACCATTGGTTCAAGCTGCAGCAGGCATGCTCGTCATGCCTCAT
GGCTATTTGAAACGAGTTCGTGAATTGACTGCGAAACATGATGTATTTCTCATTGTCGATGAAGTAGCAACAGGCTTT
GGTCGTACTGGTAGATTCTTTGCCTGCGAACACGAAGATGTGGCTCCAGACTTTATGACCTTATCAAAAGGTATTACTG
GTGGTTATATGCCTCTAGCTGCCACATTGACTACACAACGCATATTTGATGCATTCCTTGGCACCTTTGAAGAAAAGAA
AACATTCTATCATGGTCACTCCTACACAGGTAATGCCTTGGCTTGTGCGGTTGCATTAGCTTCGTTGAAAGTTTTCCGC
GAAGAGAAGGTCATCGAAGGATTGCCTAAAAAAATCGAGGCTTTCACCAATGCATTAAAACCTATTGAAAAATTAAAA
CATGTGAAAGAGGTTCGTCAACGAGGCCTCATCGTAGGTATTGAACTTGAAAAAGATGTGGCCACTCATGAAGCATAT
CGTCCAAATGATGCGGTAGGGGCTAAGGTGGCTATTCTTGCTCGTGAACAAGGCCTTATTTGCCGTCCTATCGGCGAT
GTAGTAATTCTTATGCCTCCATTGGCGTCCACTGTGGAACAATTAGAGGATATGGTTCGCATCGTTGGTGAAAGTATCC
AACGAGCTACCGAAGAAGAAGGGATTCTCGAAGATTTACGGCCAATTATTCTCGAG	  
	  
	  
28681	  contig	  
ATGGCAGAGAAACAGCTTTCACAAGCAGCACAATGGGATCATGAGTTTGTATGGCATCCATTTACACAAATGCAAGAT
TGGTTGGCACAAGAACCAGTCGTAATCGAACGTGGTGAGGGGGTATACCTCATCGATGAGAACGGCAAAAAGTATTA
TGACGGCGTGTCCTCCTTATGGGTTAACATTCATGGKCATAACCATCCTGTATTAAACCAGGCATTGAAGGAACAAGT
GGATAAAATTGCTCATAGCACATTGCTCGGTCTTGTAAGCCCACCATCTGCACAATTGTGTAAAGAATTAGTAGAGCTC
GCTCCAGAAGGTTTAAATAAAGTATTTTTGTCTGATGATGGTAGTACAGCTATTGAAGTTGCTATTAAGATGGCTTACC
AATACCGCCAACTAGTGGGACAAACGAAAAAAACTAAATTTATCGCCCTTAATGCAGGCTACCATGGGGATACATTAG
GTACTGTATCTGTAGGTGGTATTCAATTATTCCACCAAGTATTTCATAATCTATTATTCAAACCGTTGACATTACCAAGC
CCTGGCGTATATCGCGACTTAGCGGATCGAGATAAAGCTTTCGATGAGTCTTTGGCTGAATTAGAACGCATCCTTAAT
GAAGAGGGGYATGAAATRACAGCTCTRGTTATGGAACCATTGGTTCAAGCTGCAGCAGGCATGCTCGTCATGCCTCAT
GGCTATTTGAAACGYGTTCGTGAATTGACTGCGAAACATGACGTATTTCTCATTGTCGATGAAGTGGCAACAGGCTTT
GGTCGTACTGGTAAATTCTTTGCCTGCGAACACGAAGATGTGGCTCCAGATTTTATGACCTTGTCTAAAGGGATTACA
GGTGGTTATATGCCACTCGCTGCCACATTGACTACACAACGCATATTTGATGCATTCCTTGGCACCTTTGAAGAAAAGA
AAACATTCTATCATGGTCACTCCTACACAGGTAATGCCTTAGCTTGTGCGGTTGCATTGGCTTCGTTGAAAGTTTTCGC
GATGAAAAGGTTATCGAAGGATTGCCTAAAAAAATCGAGGCTTTCACCAATGCATTAAAACCTATTGAAAAATTAAAA
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CATGTGAAAGAGGTTCGTCAACGAGGCCTCATCGTAGGTATTGAACTTGAAAAAGATGTGGCCACTCATGAAGCATAT
CGTCCAAATGATGCGGTAGGGGCTAAGGTGGCTATTCTCGCTCGTGAACAAGGGCTTATTTGCCGTCCTATCGGCGAT
GTAGTAATTCTCATGCCTCCATTGGCGTCCACTGTGGAACAATTAGAGGATATGGTTCGCATCGTTGGTGAAAGTATC
CAACGAGCTACCGAAGAAGAAGGGTTTCTCGAAGATTTACGCCCAATTATTCTATAA	  
	  
	  
pQR1114	  (27491)	  
ATGATGGCAGAGAAACAACTTTCACAAATTGCACAATGGGACCACGAATTTGTATGGCATCCATTTACACAAATGCAA
GACTGGTTAGCACAAGAACCTGTAGTTATCGAACGCGGTGAAGGCGTGTATTTGATCGATGACAAGGGTAAAAAGTA
TTATGATGGTGTATCATCCTTGTGGGTTAATATTCATGGCCATAATCATCCTGTGCTTAATCAAGCGTTGAAGGACCAA
GTTGATAAGATTGCGCATAGCACATTGCTCGGATTGGTGAGCCCTCCATCAGCGCAGTTGTGTAAAGAATTAGTTGAA
TTGGCACCAGAAGGTTTGGAAAAGGTATTCTTATCCGATGATGGTAGTACGGCTATTGAAGTCGCTATTAAGATGGCG
TACCAATACCGTCAATTAGTAGGTCAAACGAAGAAAACGAAGTTTATCGCACTCAATGCGGGCTATCATGGTGATACA
TTGGGGACTGTGTCCGTAGGTGGTATCCAGTTGTTCCATCAAGTGTTCCATAATTTGTTGTTCAAACCTTTAACCTTGCC
AAGCCCTGGCGTATACCGTGATGTAGCAGATCGAGATAAAGCATTTGAAGATTCCTTAGCAGAATTGGAACGTATCCT
CAATGAAGAAGGCGACGAAATTACAGCTCTCGTTATGGAACCATTAGTGCAAGCTGCGGCTGGTATGCTTGTTATGCC
TCACGGCTATTTAAAACGCGTTCGTGAGTTAACTGCCAAACATGATGTATTCCTCATCGTTGATGAGGTGGCAACAGG
CTTTGGCCGTACAGGTAAATTCTTTGCTTGTGAACATGAAGGCGTATCGCCTGATTTTATGACCTTATCCAAAGGGATT
ACGGGTGGTTATTTGCCGTTGGCTGCTACATTGACTACAAAACGCGTATTCGATGCATTTCTTGGCACATTTGAAGAAA
AGAAAACATTCTATCATGGCCATTCCTACACCGGTAATGCTTTGGCATGTGCTGTTGCATTGGCTTCATTGAAAGTATT
CCGCGATGAAAAGGTCATCGAAGGATTACCTGCGAAAATTGAGGCTTTCACAAAGGCACTCAAACCTATCGAACAGTT
AAAACACGTCAAAGAAGTGCGTCAGCGCGGCCTTATCGTAGGCATTGAGCTTGAAAAGGACGTTGCTACTCACGAAG
CGTATCGCCCAAATGATGCGGTAGGTGCAAAGGTTGCCGTTCTAGCTCGTGAACAAGGCCTTATTTGCCGCTCAATCG
GCGATGTGGTTATCCTTATGCCACCATTGGCATCCACGGTGGAACAATTGGAAGACATGGTTCGCATCGTAGGTGAAA
GCATTAAACGTGCCACAGAAGAAGAGGGCGTATTAGAAGATTTGAAACCAATCATTCCATGG	  
	  
27491	  contig	  
ATGATGGCAGAGAAACAACTTTCACAAATTGCACAATGGGACCACGAATTTGTATGGCATCCATTTACGCAAATGCAA
GACTGGTTAGCACAAGAGCCTGTAGTTATCGAACGCGGTGAAGGCGTGTATTTGATCGATGACAAGGGTAAAAAGTA
TTATGATGGTGTATCATCCTTGTGGGTCAATATTCATGGCCATAATCATCCTGTGCTTAATCAAGCGTTGAAGGACCAA
GTTGATAAGATTGCGCATAGTACATTGCTCGGATTGGTGAGCCCTCCATCAGCGCAGTTGTGTAAAGAATTAGTTGAA
CTTGCACCAGAAGGTTTGGAAAAGGTATTCTTATCCGATGATGGTAGTACGGCTATTGAAGTCGCTATT	  
AAGATGGCGTACCAATACCGTCAATTAGTAGGTCAAACAAAGAAAACGAAATTTATTGCACTCAATGCGGGCTAT	  
CATGGTGATACATTAGGTACTGTATCCGTAGGTGGGATTCAGTTGTTCCATCAAGTGTTCCATAATTTGTTGTTC	  
AAACCTTTAACCTTGCCAAGCCCTGGTGTATACCGTGATGTAGCAGATCGAGATAAAGCATTTGAAGATTCCTTA	  
GCAGAATTGGAACGTATCCTCAATGAAGAAGGAGACGAAATTACAGCTCTCGTTATGGAACCATTAGTGCAAGCT	  
GCGGCYGGTATGCTTGTTATGCCTCACGGCTATTTAAAACGCGTTCGTGAGTTAACTGCCAAACATGATGTATTC	  
CTCATCGTTGATGAAGTGGCAACAGGCTTTGGCCGTACAGGTAAATTCTTTGCTTGTGAACATGAAGGCGTATCG	  
CCTGATTTTATGACCTTATCCAAAGGGATTACGGGTGGTTATTTGCCGTTGGCCGCTACATTGACTACAAAACGC	  
GTATTCGATGCATTTCTTGGCACATTTGAAGAAAAGAAAACATTCTATCATGGCCATTCCTACACCGGTAATGCC	  
TTGGCATGTGCTGTTGCATTGGCTTCRTTGAAAGTATTCCGCGATTGAAAAGGTTATCGAAGGATTATCTGCGAA	  
GATTGAGGCTTTCACAAAAGGCACTTAAACCTATCGAACAGTTAAAACATGTTAAAGAAGTACGTCAACGAGGTC	  
TTATTGTAGGTATTGAACTTGAAAAGGACGTTGCTACTCACGAAGCGTATCGCCCAAATGATGCGGTAGGTGCAA	  
AGGTTGCCGTTCTAGCTCGTGAACAAGGCCTTATTTGCCGCCCAATCGGCGATGTGGTTATCCTTATGCCACCAT	  
TGGCATCCACGGTGGAACAATTGGAAGACATGGTTCGCATCGTAGGTGAAAGTATTAAACGTGCCACAGAAGAAG	  
AGGGCGTATTAGAAGATTTGAAGCCAATCATTCTATAATAA	  
	  
pQR1115	  (29297)	  
ATGTTACAACTAGGTAAATCAGAAAAAGCGTTTGACGAAGCAAAGCGATATATGCCAGGTGGCGTTAATAGTCCTGTT
CGCTCCTATCGTAGCGTAGGCTCAAACCCTCCATTTATTAGCTCCGCTAGTGGCAGCCGTATCTATGATATCGATAACA
ACGAATACATAGACTATGTGTTGAGCTGGGGCCCTATGATTTTGGGCCATGCGAACCCTGAGGTCGTAGCTAGTTTGC
AAGAGGCCATTCCTCGTGGTACAAGCTATGGTGCGCCTACACTGTTAGAAACGGAATTGGCTAAGAAAATCCAAGCCT
TCATGCCATCTATGGAAATGATTCGTCTCGTTAACTCTGGTACAGAGGCGACTATGAGCGCATTACGCGTAGCTCGTG
GGTATACGGGCCGCGACCGTATCGTTAAATTTGTTGGCTGTTACCATGGTCATAGTGATTCTCTATTGGTGAAAGCCG
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GCTCTGGCCTCGCTACATTTGGCGTACCAGATAGCCCAGGCGTACCAAAGGGCGTTGCAGAAAATACCATCACATTGC
CATACAATGATATTGATGCAGTTAAACAATTATTCGATGAACTGGGCGATACTATTGCTTGTATTATCGTAGAACCGGT
TGCTGGCAATATGGGCTGTGTGCCTCCAGTAGAAGGATTCCTTGAAACCTTGCGCGATGTAACAAAGGTGCATGGTG
CACTATTAATCTTTGACGAAGTTATGTGTGGTTTCCGCGCTAGTAGCGGTGGGGCACAAAAACTATACAATATTAAAC
CTGATTTGACGTGCCTCGGTAAAATCGTTGGCGGTGGTATGCCTCTCGCTGTATTTGGCGGTTCTAGCAAAATCATGA
GCGAAGTAGCACCATCTGGTCCTATTTACCAAGCTGGTACATTGAGTGGTAACCCTGTGGCCGTAACGGCAGGCCTTG
CTACATTGTCCATGTTGCAACGGGATCCAACCATCTTTAAACAAGTGGAGGATAGCACAAAAGCATTGTGCAACGGCC
TTGAAGAATTGGCTAAGAAATATAATGTACCTGCCGTAGTACAACGCGTAGGCTCTATGTTTACCTTGTTCTTTACAGA
TAAACCGGTTCATAATTTTGATGACGCTAGTGCATGCAATGCGGACCATTTCAAGATATTTTTCCATCATAACTTGAGC
CATGGTATTTACTATGCGCCAAGTCCATTTGAAAGCAACTTTGTATCTATGTGCCATAAGGGTGCAGAAATCGATAAA
ACTTTGGCTGTCGCAGAGGAAGCTTTTAAAATGATCAGTGAAACACTCGAG	  
	  
29297	  contig	  
ATGTTACAACTAGGTAAATCAGAAAAAGCGTTTGACGAAGCAAAGCGATATATGCCAGGTGGCGTTAATAGCCCTGTT
CGCTCCTATCGTAGCGTAGGCTCAAACCCTCCATTTATTAGCTCCGCTAGTGGCAGCCGCATCTATGATATCGATAACA
ACGAATACATAGACTATGTGTTGAGCTGGGGCCCTATGATTTTGGGCCATGCGAACCCTGAGGTCGTAGCTAGTCTGC
AAGAGGCTATTCCTGTGGTACAAGCTATGGTGCGCCTACAYTGTTAGAAACKGAATTGGCTAAGAAATCCAAGCTTCA
TGCCATCTATGGAAATGGTCCGTCTCGTTAACTCTGGTACANAGGCGACCATGAGCGCATTACGCGTAGCTCGTGGGT
ATACGGGCCGCGATCGTATCGTTAAATTTGTTGGCTGTTACCATGGTCATAGTGATTCCCTATTAGTGAAAGCCGGCTC
TGGCCTCGCTACATTTGGCGTACCAGATAGCCCAGGCGTACCAAAGGGCGTTGCAGAAAATACCATCACATTGCCATA
CAATGATATTGATGCGGTTAAACAATTATTCGATGAAATGGGCGATACTATTGCTTGTATTATCGTAGAACCTGTTGCA
GGTAATATGGGCTGTGTACCACCAGTAGAAGGATTCCTTGAAACCTTGCGTGACGTCACAAAAGCACATGGTGCCCTA
TTAATCTTTGACGAAGTTATGTGTGGATTTCGGGCTAGCAGCGGTGGTGCACAAAAACTATACAATATTAAACCCGAT
TTGACTTGCCTCGGTAAAATCGTTGGCGGTGGTATGCCTCTTGCTGTATTTGGCGGCTCTAGCAAAATTATGAGCGAA
GTAGCACCATCCGGTCCTATTTACCAAGCCGGTACTTTGAGTGGTAATCCTGTAGCTGTAACGGCAGGCCTTGCTACAT
TRTCYATGTTGCAACGAGACCCAACCATCTTTAAACAAGTGGAAGATAGCACAAAAGCATTGTGTAATGGCCTTGAAG
AATTGGCTAAGAAATACAATGTGCCAGCGGTGGTGCAACGTGTGGGTTCTATGTTTACCTTGTTCTTTACAGATAAAYC
GGTTCACAATTTTGATGACGCTAGTGCATGCAATGCGGACCATTTCAAGACATTCTTTCATCATAACTTGAGCCATGGT
ATTTACTATGCACCAAGCTCTTTTGAAAGTAACTTTGTATCTATCTGTCATAAATCGGCTGAAATTGAAAAACATTGGCT
GTTGCAGAAGAAGCTTTCAAAATTATCAGTGAAACACTGTAATATTCTTTTGACGTAA	  
	  
pQR1116	  (29279)	  
ATGTTCCAACTCGGTAAATCTGAAAAGGCCTTTGAAGAGGCTAAACGTTATATGCCAGGCGGCGTAAACAGTCCGGTT
CGTTCCTACCGCAGTGTAGGTTCTAACCCTCCGTTTATCAGCAGCGCTAGCGGCAGCCGTATTTATGATATCGATAACA
ACGAATACATCGACTATGTGTTGAGCTGGGGTCCTATGATTTTGGGTCATGCGAACCCTGAGGTTATTGCTAGCTTGC
AAGAGGCGATTCCTCGCGGGACTAGCTATGGTGCGCCTACATTACTAGAAACAGAATTGGCGAAAAAGGTACAAGCC
TTCATGCCATCTATGGAGGTTATCCGCCTCGTTAACTCTGGTACAGAGGCAACTATGAGTGCCTTGCGCGTAGCTCGTG
GCTATACTGGTCGCGATCGCATAGTGAAATTCGTTGGTTGTTACCATGGTCATAGTGATGCGCTCTTGGTGAAAGCTG
GCTCTGGACTTGCTACCTTTGGCGTGCCAGATAGCCCTGGTGTTCCTCAAGGTGTAGCTGAAAACACCATAACCTTGCC
GTACAATGACTCTGATGCGGTTCGCAAGTTATTTGACGAGATCGGTGATACTATTGCGGCTATCATCGTAGAACCTGT
AGCAGGTAACATGGGCTGTGTGCCTCCAGAACCAGGCTTCCTTGAAACCTTGCGTGAAGTAACTAAGGCTCACGGTG
CATTGTTGATCTTTGACGAAGTTATGTGTGGATTCCGCGCTAGCAGCGGCGGTGCTCAAAAACGTTACAATATTAAAC
CAGACCTTACTTGCCTTGGTAAAATTGTTGGCGGTGGTATGCCACTGGCTGTATTTGGTGGTGCTCGTGAGATTATGA
ACCAAATTGCACCAGCTGGTCCTATTTACCAAGCTGGTACATTGAGTGGTAACCCAATTGCCGTTACCTCTGGTCTTGC
AACACTTTCCATTTTGCAACGGGATCCCACAATTTTCAAACAAGTAGAAGACGCAACCATAGCCCTTTGCGAAGGCTTT
GAACGCTTGGCTGCTCAATACAATGTGCCTGTTGTAGTGCAACGTGTAGGCTCCATGTTCACCATCTTCTTCACTGATA
AACCAGTTAAGAACTTTGATGATGCAGCAGCTTGTAACGAAGAACACTTTAAAATGTTCTTCCACCATAACTTGAGCCA
TGGTATCTACTATGCGCCAAGTCCTTATGAAAGTAACTTCGTGTCTATCTGCCATAAGAGCAGTGAAATCGAACGCAC
ATTGGCAGTAGCTGATGAAGCTTTTAAAAAAATTGGTGATACATTAAAGAATCTCGAG	  
	  
29279	  contig	  
ATGTTCCAACTCGGTAAATCTGAAAAGGCCTTTGAAGAGGCTAAACGTTATATGCCAGGCGGCGTAAACAGTCCGGTT
CGTTCCTACCGCAGTGTAGGTTCTAACCCTCCGTTTATCAGCAGCGCTAGCGGCAGCCGTATTTATGATATCGATAACA
ACGAATACATCGACTATGTGTTGAGCTGGGGTCCTATGATTTTGGGTCATGCGAACCCTGAGGTTATTGCTAGCTTGC
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AAGAGGCGATTCCTCGCGGGACTAGCTATGGTGCGCCTACATTACTAGAAACAGAATTGGCGAAAAAGGTACAAGCC
TTCATGCCATCTATGGAGGTTATCCGCCTCGTTAACTCTGGTACAGAGGCAACTACTGAGTGCCTTGCGCGTAGCTCGT
GGCTATACTGGTCGCGATCGCATAGTGAAATTCGTTGGTTGTTACCATGGTCATAGTGATGCGCTCTTGGTGAAAGCT
GGCTCTGGACTTGCTACCTTTGGCGTGCCAGATAGCCCTGGTGTTCCTCAAGGTGTAGCTGAAAACACCATAACCTTG
CCGTACAATGACTCTGATGCGGTTCGCAAGTTATTTGACGAGATCGGTGATACTATTGCGGCTATCA	  
TCGTAGAACCTGTAGCAGGTAACATGGGCTGTGTGCCTCCAGAACCAGGCTTCCTTGAAACCTTGCGTGAAGTAA	  
CTAAGGCTCCACGGTGCATTGTTGATCTTTGACGAAGTTATGTGTGGATTCCGCGCTAGCAGCGGCGGTGCTCAA	  
AAACGTTACAATATTAAACCAGACCTTACTTGCCTTGGTAAAATTGTTGGCGGTGGTATGCCACTGGCTGTATTT	  
GGTGGTGCTCGTGAGATTATGAACCAAATTGCACCAGCTGGTCCTATTTACCAAGCTGGTACATTGAGTGGTAAC	  
CCWATTGCCGTTACCTCTGGTCTTGCAACRCTTTTCCATTTTTGCAACGRGAYCCAACAATTTTYAAACAAGTAG	  
AAGAYGCAACCATMGCCCTTTGYGAAGGCTTTGAACGYTTGGCWGMWCAATACAATGTGCCTGTTGTAGTGCAACG
KGTAGGMTCCATGTTCACCATMTTCTTCACTGATAAACCAGTTAAGAACTTTGATGATGCAGCAGCGTGCAACG	  
AAGAACAATTTAAAATGTTCTTCCACCATAACTTGAGCCATGGTATTTACTATGCGCCAAGCCCTTATGAAAGTA	  
ACTTCGTATCTATCTGCCACAAGAGCAGTGAAATCGAACGTACATTAGCCGTAGCTGATGAAGCTTTCAAAAAAA	  
TCAGTGATACACTACTATAAAGATTAGTGATACATTATTATAAAATATATAGTTTGTAGTTGTTTATGTATCGAT	  
GTT	  
	  
pQR1117	  (12630)	  
ATGTTTTTTCACCCTTGTGCACAAATGAAAGATTTTGAAAAAAATCCCCCTTTAGTTATAAAAAAAGGTGAAGGGCTTT
ATTTAATAGATGAAAATGGAAATAGATATATGGACTGTATTTCTAGTTGGTGGGTAAACTTATTTGGACATTGTAATCC
AAGAATAAATAAAGTTATCTCAGAACAAGTAAATACTTTAGAGCATATAATTTTCGCAAATTTTGCTCATGAGCCAGCA
GCTGAGCTATGTGAAGAACTAACTAAAGTTTTACCTAGAGGGCTTAATAAGTTTTTATTTTCAGACAATGGATCTTCTT
GTATTGAAATGGCTTTGAAATTAAGTTTCCAATATCATTTACAAACAGGAAATCCACAAAAAACTAAATTTTTATCTTTA
GAAAATGCTTACCATGGTGAAACAATAGGAGCTTTAGGAGTAGGAGATGTTGATATCTTCACTGAAACATATAGACCA
CTTATAAAAGAAGGAAGAAAAGTTAGAGTTCCTTATGTCAATTCAAAATTATCTAATGAAGAATTTACAAAATTAGAA
GATGAATGTATTAAAGAATTAGAAGAAATAATTGAAAAAAATCATAATGAATTAGCTTGTATGATAGTTGAACCTATG
GTACAAGGTGCAGCAGGAATAAAAATATACTCTGCTAGATTTTTAAAAGCTGTAAGAGACTTAACTAAAAAATATAAT
ATACATTTAATAGATGATGAAATTGCTATGGGCTTTGGTAGAACAGGAAAGATGTTTGCTTGTGAACATGCAGGTATA
GAACCAGATATGATGTGTATAGCAAAGGGTCTTTCATCAGGTTATTATCCTATAGCTATGCTTTGTATAACTACAGATA
TATTTAATGCTTTCTATGCTGACTATAAAGAAGGAAAGTCTTTCTTACACTCTCATACATATTCTGGTAACCCTTTAGGT
TGTAGAATAGCTTTAGAAGTATTGAGAATCTTTAAAGAAGATAATGTCTTAAATACTATAAATGAAAAAGGTAAGTAC
TTAAAAGAAAAAATGAATGAAATTTTTAAAGGTAAGTCATATATAGAAGATATAAGAAATATAGGACTTATAGGAGCC
ATAGAATTAAAAGATAATCTTCTTCCAAATGTAAGAGTAGGAAAAGAAATCTATAATTTAGCATTGAAAAAAGGAGTT
TTTGTTAGACCTATAGGAAATAGTGTTTATTTCATGCCTCCTTATGTTATAACTTATGAAGAAATTGATAAAATGCTCGA
G	  
	  
12630	  contig	  
ATGTTTTTTCACCCTTGTGCACAAATGAAAGATTTTRRAAAAAATCCCCCTTTAGTTAWWAAAAAAGGTGAAGGGCTT
TATTTAATAGATGAAAATGGAAATAGATATATGGACTGTATTTCTAGTTGGTGGGTAAACTTATTTGGACATTGTAATC
CAAGAATAAATAAAGTTATCTCAGAACAAGTAAATACTTTAGAGCATATAATTTTCGCAAATTTTGCTCATGAGCCAGC
AGCTGAGCTATGTGAAGAACTAACTAAAGTTTTACCTAGAGGGCTTAATAAGTTTTTATTTTCAGACAATGGATCTTCT
TGTATTGAAATGGCTTTGAAATTAAGTTTCCAATATCATTTACAAACAGGAAAATTCCACAAAAAACTAAATTYTTATCT
TTAGAAAATGCTTACCATGGWGAAACAATAGGAGCTTTAGGAGTRGGAGATGTTGATATTYTTYACWGAAACATATA
GACCACTTATAAAAGAAGGAAGAAAAGTTAGAGTTCCTTATGTCAATTCAAAATTATCTAATGAAGAATTTWCAAAAA
TTAGAAGATGAATGTATTAAAGAATTAGAAGAAATAAATTGAAAAAAWCCAATAAATAGARTTAGCYTGTATGATAG
TTGAACCTATGGTACAAGGTGCAGCAGGAATAAAAATATACTCTGCTAGATTTTTAAAAGCTGTAAGAGAACTTAACT
AAAAAAATATAATATACATTTAATAGATGATGAAATTGCTATGGGCTTTGGTAGAACAGGAAAGATGTTTGCYTGTGA
ACATGCAGGTATAGARCCWGATATGATGTGTATAGCAAAGGGTCTTTCATCAGGTTATTATCCTATAGCTATGCTTTG
TATAACTACAGATATATTTAATGCTTTCTATGCTGACTATAARGAAGGAAAGTCTTTCTTACACTCTCATACATATTCTG
GKAACCCCTTTAGGTTGTAGAATAGCTTTAGAAGTATTGAGAATCTTTAAAAGAAGATAATGTCTTAAATACTATAAAT
GAAAAAGGTAAGTACTTAAAAGAAAAAATGAATGAAATTTTTAAAGGTAAGTCATATATAGAAGATATAAGAAATAT
AGGACTTATAGGAGCCATAGAATTAAAAAGATAATCTTCTTACCAAATAGTAAGAGTACGGAAAAGAAATCTATAATT
TAGCATTGAAAAAAAGGAGTTTTTGTTAGACCTATAGGAAATAGTGTTTATTTCATGCCTCCTTATGTTATAACTTATGA
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AGAAATTGATAAAATGCTAGAAGCTTGTAAAGAAGCTATAGAAGAATTATGCCTATAGTCTATTTCTATTCTAAATAAC
AAAACTTTTTGGGCTGTTGCAAAATTAATAAAAAGTAAAAAATAGTTCGTTACTGAGTAAA	  
	  
pQR1118	  (2889)	  
ATGACAAAATCAACCGCACTTTTCTCTCGTGCACAAGAAGTTATTCCTGGTGGTGTAAACTCCCCTGTTCGTGCTTTTAA
AGGCGTAGGTGGCACACCCGTATTTATTCAAAAAGCCAAAGGCGCTTACATTTACGATACCGAAGGCAAACAATATAT
CGATTATGTGGGTTCTTGGGGGCCAATGATTTTAGGTCACAATCACCCTGCTATTTTAGATGCTGTATTAAAAG	  
CAGCGGAGAATGGTTTAAGCTTTGGTGCGCCAACTCCCTCTGAAATTGATTTAGCAGAATTGGTCTGTGAAATTGTGC
CATCAATTGAAATGGTTCGTATGGTGAGTTCAGGTACTGAAGCAACCATGACAGCTATTCGTCTTGCGCGTGGTTATA
CAAATAGAAGCAAAATCTTAAAATTTGAAGGTTGTTACCACGGCCATTCTGATTCACTTCTAGTAAAGGCAGGATCGG
GGGCGTTAACACTTGGTCAACCAAGCTCGCCAGGTGTGCCTGAAGATTTTGCAAAACACACTTTAACTGCAGAATATA
ACAATCTTGATTCTGTTAAAAAATTATTTGAAGAATTTCCTAACGATATTGCTTGTGTGATTATTGAACCTGTCGCAGGC
AACATGAACTGTATTCCGCCAAAAGAAGATTTCTTACAAGGCATTCGCGAAATCTGTGACCAATATGGTGCACTTTTCA
TTATTGATGAAGTCATGACAGGTTTCCGTGTTTCACTTGCTGGTGCACAAGCTTACTATGGTGTAACACCTGATCTCAC
CACATTAGGTAAAGTCATTGGCGGCGGTATGCCAGTGGGTGCTGTTGGCGGTAAAAAAGTGATTATGCAACACCTCG
CACCAACCGGCCCTGTTTATCAAGCAGGTACCCTTTCAGGTAACCCGATTGCAATGGCTGCAGGTTTAGCTTGTTTAAC
TGAATTGAAAAAAGCTGGTAACGAACAACATCTTGCAGAATTAACCACTAAACTTTGTGATGGCTTAAAAACATTAGC
CCAAAAACACAATGTGCCATTCGTGATAAATCATGTAGGCGGAATGTTTGGTATTTTCTTCACTGACCAAAAACAAGTT
ACCTCTTATGCAGAAGTCATGAAATGTGATACCGAAAAATTCAAAGTGTTCTTCCACAAAATGCTCGATCAAGGCGTTT
ACCTTGCGCCTTCTGCTTTTGAAGCGGGCTTTATGTCTTTAGCTCATACAAATGAAGACATTGAAAAAACGCTTGCTGC
CGCAGATATTGCATTTGCAGCAGTTGCTCCATGG	  
	  
2889	  contig	  
ATGACAAAATCAACCGCACTTTTCTCTCGTGCACAAGAAGTTATTCCTGGTGGTGTAAACTCCCCTGTTCGTGCTTTTAA
AGGCGTAGGTGGCACACCTGTATTTATTCAAAAAGCCAAAGGCGCTTACATTTACGATACCGAAGGCAAACAATATAT
CGATTATGTGGGTTCTTGGGGRCCAATGATTTTAGGTCACAAYCACCCTGCTATTTTGGATGCTGTATTAAAAGCAGCA
GAAAATGGTTTAAGCTTTGGTGCACCAACACCATCTGAAATTGATTTAGCRGAATTAGTCTGTGAAATTGTGCCATCTA
TTGAAATGGTTCGTATGGTGAGTTCAGGTACTGAAGCAACCATGACAGCCATTCGTCTTGCGCGTGGTTATACAAATA
GAAGCAAAATCTTAAAATTTGAAGGTTGTTACCACGGCCATTCTGATTCACTTCTAGTAAAAGCAGGATCGGGGGCGT
TAACACTTGGTCAACCAAGCTCACCAGGTGTGCCTGAAGATTTTGCWAAACACACTTTAACTGCAGAATATAACAATC
TTGATTCTGTTAAAAAATTATTTGAAGAATTTCCTAACGAYATYGCTTGTGTGATTATTGAACCTGTCGCAGGCAACAT
GAACTGTRTTCCRCCAAAAGAAGGWTTYTTACAAGGCATTCGCGAAATCTGTGACCAATATGGTGCACTTTTCATTATT
GATGAAGTCATGACAGGTTTCCGTGTTTCACTTGCGGGCGCACAAGCTTACTATGGTGTAACACCGGATCTCACCACA
TTAGGTAAAAGTCATTGGCGGCGGTATGCCAGTGGGTGCTGTTGGCGGTAAAAAAAGTGATTATGCAACACCTCGCA
CCAACYGGCCCTGTTTATCAAGCAGGTACTCTTTCAGGTAACCCGATTGCAATGGCGGCWGGTTTAGCCTGTTTAACC
GAATTGAAAAAAGCAGGTAACGARCARCACCTTGCAGAATTAACCACAWAAACTTTGYGAYGGCCTWAAAAGCATTA
GCTCAAAAAACACAATRTGYCATTYGTRATTAATCATGTAGGCGGMATGTTTGGTATTTTCTTCACTGACCAAAAACAA
GTTACCTCTTATGCAGAAGTCATGAAATGTGATACCGAAAAATTCAAAGTGTTCTTCCACAAAATGCTCGATCAAGGC
GTTTACCTTGCGCCTTCTGCTTTTGAAGCGGGCTTTATGTCTTTAGCTCATACAAATGAAGACATTGAAAAAACCCTTGC
TGCCGCWGATATTGCRTTTGCAGCMGTTGCTTAAAACATAMAAAGTGCGGTTAAATTTAACCGCACTTTTTTCTTTAA
TATCACATCATAATCGCTCATAGAGTACGTTTTCTAATAATCCCCCTTTTCCTCTTCGGTTAATGCGATTCCTTTTTCATTT
GTCAGAATGAAGAAGTCTTCTGCTTTTTTCCCCTACTGTCGTAATTTTTGCATTACAAAGATTGAGTTTTAACTCGGTRA
AAATTTGACTGATTTGAGCCAATAAACCGGGTTTGTCTAAAGCAACGATTTCTAACTCCGTATGCTCTTTTTTGGTTTCT
TTCAAAAAACGTACATCWGTTTTTACGGTAAAATGTTGCAACTGTCGATTATTTGCAAAAGACATGGATGGCAATTTTT
CGACCTAATAAAACAGAGGTTAATACCGTCTCTAATTCTCGGCGACGTTCTGAACGAACCAATTCACCATTTAATTCTG
TGATGATAAAGCTGTCGAATACGTAGCCATCATCGGATGTTAAAATTTGCGCATCATGAATACTGAATTTTTTCGCGCC
AATGGTTGATACCACTTTATTAAATAAATTGGCTTGATCRGGACAATAAACAAAATTTCTGTTCCGCCGGAAGAAAAAC
GGTTACTGATTTTAACGAGTACTTCACCATCAAATTCAGCTAATAGCTCCGTATGCCACGCAATTTGTTTTYGGGCTATT
TCGTAAGAAATAATCAGATGGGCAACGCTGCCACAA	  
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Primers	  for	  enzyme	  retrieval	  
>pQR1108fwd	   AAGGTCATATGTTATATAATAACG	  
>pQR1108rvr	   CGCCTTCCATGGGCTGTGTTC	  
	  	   	  	  
>pQR1109fwd	   GAATTGCATATGAACCGTAATGAAAGC	  
>pQR1109rvr	   AGCTTCTCGAGCGCCATTTCTTG	  
	  	   	  	  
>pQR1110fwd	   TTCTCATATGAAGGTAGCCGTG	  
>pQR1110rvr	   GCGGTTGGCTACTCGAGCTGAG	  
	  	   	  	  
>pQR1111fwd	   AGGCACCGATCATATGACTCGC	  
>pQR1111rvr	   CTCGCGTCTCGAGGGCTGCGGC	  
	  	   	  	  
>pQR1112fwd	   TTCGGAGGATCATATGAGTAATACAATCG	  
>pQR1112rvr	   TATCTACGCCACTCGAGAACGTAGCC	  
	  	   	  	  
>pQR1113fwd	   AGGTGACCATATGGCAGAGAAACAGC	  
>pQR1113rvr	   CGTAAATCGCTCGAGAATAATTGGC	  
	  	   	  	  
>pQR1114fwd	   GTATGAGGTCATATGATGGCAGAG	  
>pQR1114rvr	   TTTTAACCATGGAATGATTGGTTTCAAATCTTC	  
	  	   	  	  
>pQR1115fwd	   AAGGAGTGCATATGTTACAACTAGG	  
>pQR1115rvr	   AATACCTCGAGTGTTTCACTG	  
	  	   	  	  
>pQR1116fwd	   TGGTTACAAAAGTAAGGAGAACATATGTTCC	  
>pQR1116rvr	   AATAATGCATCTCGAGATTCTTTAATGTATCAC	  
	  	   	  	  
>pQR1117fwd	   GATTTAACATATGTTTTTTCACCCTTGTGC	  
>pQR1117rvr	   TACAAGCCTCGAGCATTTTATC	  
	  	   	  	  
>pQR1118fwd	   GGATTAAAACATATGACAAAATCAACCG	  
>pQR1118rvr	   TTGTCCATGGAGCAACTGCTGC	  
	  
Amino	  acid	  sequences	  of	  the	  retrieved	  enzymes	  and	  TAms	  from	  Cv,	  Pp,	  Vf	  and	  Kp	  

pQR1108	  
MLYNNENCQSVFKKNMSEPSSLLDFDRAHLLHPYTSMTDPLPVYPVRRAEGVHIELADGTRLIDGMSSWWCAIHGYNHP
VLNQAVEAQIKQMSHVMFGGLTHESAVELGKLLVGILPQGLDRIFYADSGSVSVEVALKMAVQYQQARGLTAKQNIATVR
RGYHGDTWNAMSVCDPETGMHHIFGSALPQRSFVDNPKSRFNDEWDGTDLQPVRALFEAHHADIAAFILEPVVQGAGG
MYFYHPQYLRGLRDLCDEFDIVLIFDEIATGFGRTGKMFACEHAEVVPDIMCIGKGLSGGYMTLAAAITLQKVTETISRGEAG
VFMHGPTFMANPLACAVACASVKLLLSQDWQANICRIESILKGRLKAAWDIRGVKDVRVLGAIGVIELEKGVDMARFQAD
CVAQGIWVRPFGRLVYLMPPYIISDDLLTELADKTVQILKEHSPW	  
	  
pQR1109	  
MNRNESLFNRAKAIIPGGVNSPVRAFGSVGGVPRFIKKAEGAYVWDENGTRYTDYVGSWGPAIVGHAHPEVIEAVREAAL
GGLSFGAPTEGEIVIAEEIAKIIPSVEQLRLVSSGTEATMTAIRLARGFTGRDKIIKFEGCYHGHSDSLLVKAGSGLLTFGNPSSA
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GVPADFTKHTLVLEYNNIAQLEEAFAQSGNDIACVILEPFVGNMNLVRPSEAFVKALRELTEKHGAVLIYDEVMTGFRVALG
GAQSLHGIKPDLTTMGKVIGGGMPLAAFGGRKDIMECISPLGGVYQAGTLSGNPIAVAAGLKTLEIIQREGFYENLTALTQR
LANGMADAAKAHGVEFTADSVGGMFGLYFANHAPQNYADMARSNIEGFKHFFHGMLDRNVAFGPSAYEAGFVSAAHT
PELIDETIAAAHEVFQEMALE	  
	  
pQR1110	  
MKVAVTTNKTAFSQAKAVIPGGVDSPVRAFGGVGGTPRFIASASGARVTDVEGRSYVDLVGSWGPALLGHAHPEVVAAV
QEAASRGLSFGAPTETETLLASAVRERVPFAQRVRFVSTGTEATMTAIRLARGATGRDLIVKFAGNYHGHSDGLLAAAGSG
VATGGLPGSAGVPEAITAQTIVLPYNDVDALRACFEQVGGSIAAVIFEGAPANMGTVPPHPGWNREIRRLCTAHGALMILD
EVLTGFRVDPAGWWGLEAVAGWVDGAPSGRYSAGFVDVSCVEGADWVPDLVTFGKVVGGGMPLAAVAGRADVMDL
LAPLGPVYQAGTLSGNPLATVAGLRTLELADQGVYDRVNASAQEISTIVSDALSAAGVAHRVQRTGSLFSVMFGEVAASSG
VYDYDQARAQEAWRYAPFFHSFLSSGVALPPSVYEVWFVSGAHGEAELEAIAAAAPAAARAAAAAQPE	  
	  
pQR1111	  
MTRSPTHPLHHEASEKLFERSRAVIPGGVNSPVRAFNSVGGTPAFAAKAKGPYLYDADGNEYVDLVCSWGPSILGHAHPQ
VVEAVQQAAARGLSFGAASAPEAELAELVINRINAAIPGAIEQVRMVSTGTEATMTAIRLARGVTGRDKIIKFAGCYHGHVD
ALLSEAGSGVATLALPGSAGVTAATAAETIVLPYNDLDAVREAFETHEGQIAAVITEAAPCNMGVVAPEPGFNRGLHEIAHA
NGALVIFDEVLTGFRVSSAGYWGYAAPEDGGWVPDIFTFGKVIGGGMPIAALAGKRRIMEYLAPVGPVYQAGTLSGNPLS
VAAGITTLTLADEEVYKTLDARSAQLRRALTEAFAAAGVDHSIQNAGNLFSVAFGTSEKGVHNYADVKASATNRYTAFFHS
MLESGVYLPPSAFEAWFVSAAHDDAAMDRIISALPAAAAAAAALE	  
	  
pQR1112	  
MSNTIDFEQQDKEYIANTYGRFNVCFEKGKGSLLWDVNGKEYIDLGSGIGVTAFGVDDDEWTEAVTKQSHALNHISNLYYS
LPQIELAKQLCAKTGMKKVFFSNSGAESNECAIKAARKYSHDKYGEGRHVIVTLVNSFHGRTITTLSATGQDVFHQHFFPFTE
GFIHTPANDIDAALKALDNPAVCAIMMEPIQGEGGVMPLDKEFVQAVTKYAHEHDQLVLIDEVQTGNGRTGSLYAYQQF
GIEPDVVSTAKGLAGGLPMGATLFNEKMQYVLNAGAHATTFGGNPICAAAGNTIINRLTPEFLDSVKAKGDYVKATLAGKP
GILGVSGMGLMLGIETTVDPKAVIPKCLEKGVVCLSAKNKVRLLPALNIPQDQLEKSDYHSS	  
	  
pQR1113	  
MAEKQLSQAAQWDHEFVWHPFTQMQDWLAQEPVVIERGEGVYLIDENGKKYYDGVSSLWVNIHGHNHPVLNQALKE
QVDKIAHSTLLGLVSPPSAQLCKELVELAPEGLNKVFLSDDGSTAIEVAIKMAYQYRQLVGQTKKTKFIALNAGYHGDTLGTV
SVGGIQLFHQVFHNLLFKPLTLPSPGVYRDLADRDKAFDESLAELERILNEEGNEITALVMEPLVQAAAGMLVMPHGYLKRV
RELTAKHDVFLIVDEVATGFGRTGRFFACEHEDVAPDFMTLSKGITGGYMPLAATLTTQRIFDAFLGTFEEKKTFYHGHSYT
GNALACAVALASLKVFREEKVIEGLPKKIEAFTNALKPIEKLKHVKEVRQRGLIVGIELEKDVATHEAYRPNDAVGAKVAILAR
EQGLICRPIGDVVILMPPLASTVEQLEDMVRIVGESIQRATEEEGILEDLRPIILE	  
	  
pQR1114	  	  
MAEKQLSQIAQWDHEFVWHPFTQMQDWLAQEPVVIERGEGVYLIDDKGKKYYDGVSSLWVNIHGHNHPVLNQALKDQ
VDKIAHSTLLGLVSPPSAQLCKELVELAPEGLEKVFLSDDGSTAIEVAIKMAYQYRQLVGQTKKTKFIALNAGYHGDTLGTVS
VGGIQLFHQVFHNLLFKPLTLPSPGVYRDVADRDKAFEDSLAELERILNEEGDEITALVMEPLVQAAAGMLVMPHGYLKRV
RELTAKHDVFLIVDEVATGFGRTGKFFACEHEGVSPDFMTLSKGITGGYLPLAATLTTKRVFDAFLGTFEEKKTFYHGHSYTG
NALACAVALASLKVFRDEKVIEGLPAKIEAFTKALKPIEQLKHVKEVRQRGLIVGIELEKDVATHEAYRPNDAVGAKVAVLARE
QGLICRSIGDVVILMPPLASTVEQLEDMVRIVGESIKRATEEEGVLEDLKPIIPW	  
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pQR1115	  
MLQLGKSEKAFDEAKRYMPGGVNSPVRSYRSVGSNPPFISSASGSRIYDIDNNEYIDYVLSWGPMILGHANPEVVASLQEAI
PRGTSYGAPTLLETELAKKIQAFMPSMEMIRLVNSGTEATMSALRVARGYTGRDRIVKFVGCYHGHSDSLLVKAGSGLATF
GVPDSPGVPKGVAENTITLPYNDIDAVKQLFDELGDTIACIIVEPVAGNMGCVPPVEGFLETLRDVTKVHGALLIFDEVMCG
FRASSGGAQKLYNIKPDLTCLGKIVGGGMPLAVFGGSSKIMSEVAPSGPIYQAGTLSGNPVAVTAGLATLSMLQRDPTIFKQ
VEDSTKALCNGLEELAKKYNVPAVVQRVGSMFTLFFTDKPVHNFDDASACNADHFKIFFHHNLSHGIYYAPSPFESNFVSM
CHKGAEIDKTLAVAEEAFKMISETLE	  
	  
pQR1116	  
MFQLGKSEKAFEEAKRYMPGGVNSPVRSYRSVGSNPPFISSASGSRIYDIDNNEYIDYVLSWGPMILGHANPEVIASLQEAI
PRGTSYGAPTLLETELAKKVQAFMPSMEVIRLVNSGTEATMSALRVARGYTGRDRIVKFVGCYHGHSDALLVKAGSGLATF
GVPDSPGVPQGVAENTITLPYNDSDAVRKLFDEIGDTIAAIIVEPVAGNMGCVPPEPGFLETLREVTKAHGALLIFDEVMCG
FRASSGGAQKRYNIKPDLTCLGKIVGGGMPLAVFGGAREIMNQIAPAGPIYQAGTLSGNPIAVTSGLATLSILQRDPTIFKQV
EDATIALCEGFERLAAQYNVPVVVQRVGSMFTIFFTDKPVKNFDDAAACNEEHFKMFFHHNLSHGIYYAPSPYESNFVSICH
KSSEIERTLAVADEAFKKIGDTLKNLE	  
	  
pQR1117	  
MFFHPCAQMKDFEKNPPLVIKKGEGLYLIDENGNRYMDCISSWWVNLFGHCNPRINKVISEQVNTLEHIIFANFAHEPAAE
LCEELTKVLPRGLNKFLFSDNGSSCIEMALKLSFQYHLQTGNPQKTKFLSLENAYHGETIGALGVGDVDIFTETYRPLIKEGRK
VRVPYVNSKLSNEEFTKLEDECIKELEEIIEKNHNELACMIVEPMVQGAAGIKIYSARFLKAVRDLTKKYNIHLIDDEIAMGFGR
TGKMFACEHAGIEPDMMCIAKGLSSGYYPIAMLCITTDIFNAFYADYKEGKSFLHSHTYSGNPLGCRIALEVLRIFKEDNVLN
TINEKGKYLKEKMNEIFKGKSYIEDIRNIGLIGAIELKDNLLPNVRVGKEIYNLALKKGVFVRPIGNSVYFMPPYVITYEEIDKML
E	  
	  
pQR1118	  
MTKSTALFSRAQEVIPGGVNSPVRAFKGVGGTPVFIQKAKGAYIYDTEGKQYIDYVGSWGPMILGHNHPAILDAVLKAAEN
GLSFGAPTPSEIDLAELVCEIVPSIEMVRMVSSGTEATMTAIRLARGYTNRSKILKFEGCYHGHSDSLLVKAGSGALTLGQPSS
PGVPEDFAKHTLTAEYNNLDSVKKLFEEFPNDIACVIIEPVAGNMNCIPPKEDFLQGIREICDQYGALFIIDEVMTGFRVSLAG
AQAYYGVTPDLTTLGKVIGGGMPVGAVGGKKVIMQHLAPTGPVYQAGTLSGNPIAMAAGLACLTELKKAGNEQHLAELT
TKLCDGLKTLAQKHNVPFVINHVGGMFGIFFTDQKQVTSYAEVMKCDTEKFKVFFHKMLDQGVYLAPSAFEAGFMSLAHT
NEDIEKTLAAADIAFAAVAPW	  
	  
Cv	  
MQKQRTTSQWRELDAAHHLHPFTDTASLNQAGARVMTRGEGVYLWDSEGNKIIDGMAGLWCVNVGYGRKDFAEAAR
RQMEELPFYNTFFKTTHPAVVELSSLLAEVTPAGFDRVFYTNSGSESVDTMIRMVRRYWDVQGKPEKKTLIGRWNGYHGS
TIGGASLGGMKYMHEQGDLPIPGMAHIEQPWWYKHGKDMTPDEFGVVAARWLEEKILEIGADKVAAFVGEPIQGAGGV
IVPPATYWPEIERICRKYDVLLVADEVICGFGRTGEWFGHQHFGFQPDLFTAAKGLSSGYLPIGAVFVGKRVAEGLIAGGDF
NHGFTYSGHPVCAAVAHANVAALRDEGIVQRVKDDIGPYMQKRWRETFSRFEHVDDVRGVGMVQAFTLVKNKAKRELF
PDFGEIGTLCRDIFFRNNLIMRACGDHIVSAPPLVMTRAEVDEMLAVAERCLEEFEQTLKARGL	  
	  

Vf	  
MASMTGGQQMGRGSMNKPQSWEARAETYSLYGFTDMPSLHQRGTVVVTHGEGPYIVDVNGRRYLDANSGLWNMVA
GFDHKGLIDAAKAQYERFPGYHAFFGRMSDQTVMLSEKLVEVSPFDSGRVFYTNSGSEANDTMVKMLWFLHAAEGKPQ
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KRKILTRWNAYHGVTAVSASMTGKPYNSVFGLPLPGFVHLTCPHYWRYGEEGETEEQFVARLARELEETIQREGADTIAGF
FAEPVMGAGGVIPPAKGYFQAILPILRKYDIPVISDEVICGFGRTGNTWGCVTYDFTPDAIISSKNLTAGFFPMGAVILGPELS
KRLETAIEAIEEFPHGFTASGHPVGCAIALKAIDVVMNEGLAENVRRLAPRFEERLKHIAERPNIGEYRGIGFMWALEAVKD	  
KASKTPFDGNLSVSERIANTCTDLGLICRPLGQSVVLCPPFILTEAQMDEMFDKLEKALDKVFAEVAAAALE	  
	  
Pp	  
MPEHAGASLASQLKLDAHWMPYTANRNFLRDPRLIVAAEGSWLVDDKGRKVYDSLSGLWTCGAGHTRKEIQEAVAKQLS
TLDYSPGFQYGHPLSFQLAEKITDLTPGNLNHVFFTDSGSECALTAVKMVRAYWRLKGQATKTKMIGRARGYHGVNIAGTS
LGGVNGNRKLFGQPMQDVDHLPHTLLASNAYSRGMPKEGGIALADELLKLIELHDASNIAAVFVEPLAGSAGVLVPPEGYL
KRNREICNQHNILLVFDEVITGFGRTGSMFGADSFGVTPDLMCIAKQVTNGAIPMGAVIASTEIYQTFMNQPTPEYAVEFP
HGYTYSAHPVACAAGLAALCLLQKENLVQSVAEVAPHFEKALHGIKGAKNVIDIRNFGLAGAIQIAPRDGDAIVRPFE	  
AGMALWKAGFYVRFGGDTLQFGPTFNSKPQDLDRLFDAVGEVLNKLLD	  
	  
Kp	  
MTLDDLAFDRRHIWHPYTSMTSPLPVYPVVSAHGCELSLAGGEQLVDGMSSWWAAIHGYNHPRLNAALKGQIDQMSH
VMFGGITHPPAVALCRQLVAMTPASLECVFLADSGSVAVEVAMKMALQYWQAKGEPRRRFLTFRNGYHGDTFGAMSVC
DPQNSMHSLWQGYLPDNLFAPAPQSRFDGEWDEIDMVPFARLMAAHRHEIAAVILEPIVQGAGGMRMYHPEWLKRVR
KMCDREGILLIADEIATGFGRTGKLFACEHAGITADILCLGKALTGGTMTLSAAITTRTVAETISNGEAGCFMHGPTFMGNPL
ACAVASESLRLLESGEWQPQVAAIEAQLQAELAPARGSALVADVRVLGAIGVVETRRPVNMAALQRFFVEQGVWIRPFGR
LIYLMPPYIITPEQLTRLTRAVNQAVQDETFFSE	  
	  

	  

Fig	  1.	  Percentage	  identity	  matrix	  of	  the	  11	  metagenomic	  TAms	  and	  4	  previously	  identified	  TAms	  
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Table 1. Sequence identity and similarity to Cv-TAm (CV2025).  The comparisons 
were carried out in a pairwise manner using the ALIGN programme at Uniprot and 
each new transaminase was compared with Cv-TAm (CV2025). 

 

                    Cv-TAm (CV2025)              

Name of clone %Identity %Similarity     

 

pQR1108        25%       32% 

pQR1109       19%        36% 

pQR1110       17%        32% 

pQR1111       20%        40% 

pQR1112       22%        32% 

pQR1113       26%        40% 

pQR1114       28%        38% 

pQR1115       19%        37% 

pQR1116       18%        38% 

pQR1117       24%        38% 

pQR1118       21%        33%     
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NMR	  spectra	  

48 	  
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Calibration	  curves	  

Acetophenone	  (@	  250	  nm)	  

	  

Benzylamine	  (@	  210	  nm)	  

	  

	  

(E)-‐3-‐(2-‐Methoxyphenyl)prop-‐2-‐en-‐1-‐amine	  2,2,2-‐trifluoroacetate	  (@	  210	  nm)	  
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(E)-‐3-‐Phenylprop-‐2-‐en-‐1-‐amine	  (@	  210	  nm)	  

	  

3-‐Phenylpropan-‐1-‐amine	  (@	  210	  nm)	  

	  


