
SARP 
 
SARP (Streptomyces olindensis DUAFPE 5622)   
​  
Forward = TATATGCGGCCGCGCGATCTATGGGGGAACG (NotI) 
Reverse = TATATCTTAAGTCAGTAGACCCGCACCG(EcoRI) 
pSET152Ec 
Temperatura de anelamento = 61°C (Phusion) 
 
GCGATCTATGGGGGAACGTCGTGAAGCTGGGTGTTCTAGGCCCACTTTCAGTGCAGGT
CGAAGGTGACCTGCACACTCCGAGCGCACCGAAGATGAGAAGCGTTCTGGCCACACTG
CTGGTACACGCCGACCAGGTGGTACCGGTGTCGTCACTGATACGCGAACTGTGGGACG
AGGAGCCTCCGGTCAGCTGCCTGACCACGCTGCAGACCTACATCCTCAACCTGCGCAA
GCTGCTGGCGTCCGCGACGGGAATGACCGCCCGTCAGGTCGCCGCGGAGATTCTCGT
GACCCGGTCCGGGGGGTACCTGTTCCGGACCACCCAGGGGGACCTGGACGTCCACCG
GTTCCACCAGCTCGTCGCGGACGGACGCAGGGCGCTGTCGTCGGGGGACGACCACG
CCGCGCTGTCCACGCTCTCCAGCGCGCTGCAACTGTGGCGCGGACCCGCCCTCGTCG
ACGTCGTCGCCGGGCGGATCCTCGAAGGGCGCCGCCAGCAGTTCGAGGAGTCCCGG
CTCGTCGTCCTCGAGTACCTCGTCGACACCCAGCTCCGGCTCGGCATGTACCGGGAGG
TGCTCACCGAGCTCGCGGCGCTGACGGCCGACAACCCGTACCACGAGGGGTTGCACG
CCCAGTACATGCGGGCGCTGTACCTCAACGGCCGGCGGGCGCAGGCCCTGGAGCTCT
TCCAGCGCCTGCGCGTCAACCTGGTGAACCACCTCGGTCTGGAACCCGGACCGATGG
CCCAGGAACTCCATCGCTCCATCCTCAACGCGGAGTCGATCGACGCCCAGGGCAACCT
CCGCAGGCCGACCGGGGACATCGTGCGCATGTCGTCCTCCGGCGCGGTGCGGGTCTA
CTGA 
 
genoma:https://www.ncbi.nlm.nih.gov/nuccore/JJOH01000002 
nucleotídeo:https://www.ncbi.nlm.nih.gov/nuccore/JJOH01000002.1?from=300044&to=3008
86 
aminoácidos:https://www.ncbi.nlm.nih.gov/protein/640937539 
 
size: 863 pb 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.ncbi.nlm.nih.gov/nuccore/JJOH01000002
https://www.ncbi.nlm.nih.gov/nuccore/JJOH01000002.1?from=300044&to=300886
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https://www.ncbi.nlm.nih.gov/protein/640937539


 
 
 
 
 
 

Bombas de Efluxo 
 
cosIJ (S. olindensis DUAFPE 5622)bombas de efluxo 
 
Forward = TATATGCGGCCGCACCCGAAAGAAGGGGCGG (mesmo que o de baixo) 
(NotI) 
Reverse =TATATCTTAAGTTACCTGCTCAGGGCCCG (EcoRI 
pSET152Ec 
Temperatura de anelamento 67°C 
cosI cosJ 
 
ACCCGAAAGAAGGGGCGGGCATGGGCGGCGCCGACCTGGCGATCCAGACCGAAGCT
CTGAAGAAGAAATACGGCGACAAGGAGGCCCTCGCGGGACTCGACCTGGAGGTACCC
CGAGGCGTCGTCTACGGGCTCCTCGGCCCGAACGGCGCCGGAAAGACCACCGCGGTC
CGCATCCTCTCCACCCTGCTGAAGTACGACGAGGGAACAGCCCGGGTCGCCGGCTAC
GACGTCGCCACCCAGTCGGCCCAGGTCCGCTACAGCATCGGACTCCTCGGCCAGCAC
GCCGCAGTGGACGAGGACCTGAGCGGCCGTCAGAACCTCGTGATGTTCGGGCGCTTA
TACCACATCGGTAAACGCAACGCCCAGGCCCGGGCCGACGAACTGCTGGAGCGCTTC
GGCCTCACCGAGGCCGCCGGCAAGCCGGCCAAGCAGTACTCCGGCGGTATGCGCCG
GCGGCTCGACCTCGCCGCCAGCCTCATCCTGGCCCCGTCCGTGCTGTTCCTCGACGA
GCCCACCACCGGGCTCGACCCGCGGGGCCGCAACGACGTCTGGGAGTCCGTCCGAG
GCCTGATCGCCGAGGGCCGCACGGTCCTGCTGACCACCCAGTACCTGGAGGAGGCCG
ACCAGCTCGCCGACCGCATCGCCCTGATCGACAACGGCAGGGTCGTCGAGTCCGGCA
CCCCGGACCAGCTCAAGAACAAGATCGGCGGGGACCGGATCGACGTCGTCCTCCGCC
GCGCCCACGACCTCGAACGCGCCACCCACACGATCGGCACCCTGCTGCGCTCCGAGC
CCGAGACGGACGCCGACAACCGGCGCATCAGCGTCGTCGTCGACAACCGGGTCGCCG
CCCTCACCGCCGTCGCCCGCGAACTCGACGACGCCGGCATCGAGGCCGAGGACATCG
CCCTGCGCAGGCCCACTCTCGACGAGGTGTTCCTGAACCTGACCGGCAACGGGGCGG
CCACGTCCGCCGAGCAGAGCCTCAAGGAGGTCGCCCAGTCATGACCGCGATCATCGC
GCCCGAACTGCCCAGGAACCCGCTGGCCAAACTGGGCTGGGTCCTCGCGGACTCCTG
GACGCTCACGCTCCGCGGACTGTCCCACTGGGCCCGCAACCCCACCCAGATCCTGGC
CGGCCTCGCCTTCCCGATCCTGATGGTGCTGCTGTTCGGCGGCATCTTCGGCAGCGGC
ATGCAGGTCGAGGGCGGCGGGGACTACATGGACTTCCTGATGCCCGGCATGTTCGTCA
TGTCGATGGCCTTCGGCATCGGCGAGACCATGGCCGGCGTCACCGCCGACGCCTCCA
AGGGCGTCACCGACCGGTTCCGCTCCATGCCCATGTCCGCCGCCTCCGTGGTCATCGG
GCAGAGCATCGTCAACATGCTCTACAGCACCGTGGTCCTGATGATCCTCATGGGCTGCG
GGGTCATCGCCGGATGGAGCTGGAACGACGGGTTCATGCAGGCGCTCGGCGCCTTCG
CGCTCCTGCTCCTGCTGCGCTTCGCCCTGCTCTGGGTCGGCATCTACCTCGGCCTGAT
CATCAAGACCCCGGAGGCCGCCTCCGCCGTCTACACCCTGCTGTTCCCGCTCGGCATC
GTCGCCAACACCTTCGCCTCCCCGGAGATGATGCCGGGCTGGCTGGCGGCCATCGCC
GAGTGGAACCCGCTGTCGTCCACCGCCCACGCCACCCGTGAGCTGTTCGGCAACCCC



GGGGTGGGCGGCACCTCCTGGATCGCCGAGCACGCGATGCTCATGTCCTTCGTCTGG
CCGCTCGCGATCTTCGCGGTGTTCTTCCCGCTGGCCGTCCGCAAGTACCGGGCCCTGA
GCAGGTAA 
 
size: 1.837 kb 
 

 
4 Genes de Resistência 

 
cosIJPU (S. olindensis DUAFPE 5622) bombas de efluxo,  
 
Forward = TATATGCGGCCGCACCCGAAAGAAGGGGCGG (mesmo que o de cima) 
(NotI) 
Reverse =  TATATCTTAAGCTACTGGGCCAGGTAGAGGC 
 CGGAGATGGACCGGGTCATCGAATTCTATAT 
(EcoRI)TATATCTTAAGCTACTGGGCCAGGTAGAGGC 
Temperatura de anelamento 67°C (Phusion) 
 
cosI cosJ cosP cosU 
 
ACCCGAAAGAAGGGGCGGGCATGGGCGGCGCCGACCTGGCGATCCAGACCGAAGCTCTGAAG
AAGAAATACGGCGACAAGGAGGCCCTCGCGGGACTCGACCTGGAGGTACCCCGAGGCGTCGTC
TACGGGCTCCTCGGCCCGAACGGCGCCGGAAAGACCACCGCGGTCCGCATCCTCTCCACCCTG
CTGAAGTACGACGAGGGAACAGCCCGGGTCGCCGGCTACGACGTCGCCACCCAGTCGGCCCAG
GTCCGCTACAGCATCGGACTCCTCGGCCAGCACGCCGCAGTGGACGAGGACCTGAGCGGCCGT
CAGAACCTCGTGATGTTCGGGCGCTTATACCACATCGGTAAACGCAACGCCCAGGCCCGGGCCG
ACGAACTGCTGGAGCGCTTCGGCCTCACCGAGGCCGCCGGCAAGCCGGCCAAGCAGTACTCCG
GCGGTATGCGCCGGCGGCTCGACCTCGCCGCCAGCCTCATCCTGGCCCCGTCCGTGCTGTTCC
TCGACGAGCCCACCACCGGGCTCGACCCGCGGGGCCGCAACGACGTCTGGGAGTCCGTCCGA
GGCCTGATCGCCGAGGGCCGCACGGTCCTGCTGACCACCCAGTACCTGGAGGAGGCCGACCA
GCTCGCCGACCGCATCGCCCTGATCGACAACGGCAGGGTCGTCGAGTCCGGCACCCCGGACCA
GCTCAAGAACAAGATCGGCGGGGACCGGATCGACGTCGTCCTCCGCCGCGCCCACGACCTCGA
ACGCGCCACCCACACGATCGGCACCCTGCTGCGCTCCGAGCCCGAGACGGACGCCGACAACC
GGCGCATCAGCGTCGTCGTCGACAACCGGGTCGCCGCCCTCACCGCCGTCGCCCGCGAACTC
GACGACGCCGGCATCGAGGCCGAGGACATCGCCCTGCGCAGGCCCACTCTCGACGAGGTGTTC
CTGAACCTGACCGGCAACGGGGCGGCCACGTCCGCCGAGCAGAGCCTCAAGGAGGTCGCCCA
GTCATGACCGCGATCATCGCGCCCGAACTGCCCAGGAACCCGCTGGCCAAACTGGGCTGGGTC
CTCGCGGACTCCTGGACGCTCACGCTCCGCGGACTGTCCCACTGGGCCCGCAACCCCACCCAG
ATCCTGGCCGGCCTCGCCTTCCCGATCCTGATGGTGCTGCTGTTCGGCGGCATCTTCGGCAGCG
GCATGCAGGTCGAGGGCGGCGGGGACTACATGGACTTCCTGATGCCCGGCATGTTCGTCATGTC
GATGGCCTTCGGCATCGGCGAGACCATGGCCGGCGTCACCGCCGACGCCTCCAAGGGCGTCAC
CGACCGGTTCCGCTCCATGCCCATGTCCGCCGCCTCCGTGGTCATCGGGCAGAGCATCGTCAAC
ATGCTCTACAGCACCGTGGTCCTGATGATCCTCATGGGCTGCGGGGTCATCGCCGGATGGAGCT
GGAACGACGGGTTCATGCAGGCGCTCGGCGCCTTCGCGCTCCTGCTCCTGCTGCGCTTCGCCC
TGCTCTGGGTCGGCATCTACCTCGGCCTGATCATCAAGACCCCGGAGGCCGCCTCCGCCGTCTA
CACCCTGCTGTTCCCGCTCGGCATCGTCGCCAACACCTTCGCCTCCCCGGAGATGATGCCGGGC
TGGCTGGCGGCCATCGCCGAGTGGAACCCGCTGTCGTCCACCGCCCACGCCACCCGTGAGCTG
TTCGGCAACCCCGGGGTGGGCGGCACCTCCTGGATCGCCGAGCACGCGATGCTCATGTCCTTC
GTCTGGCCGCTCGCGATCTTCGCGGTGTTCTTCCCGCTGGCCGTCCGCAAGTACCGGGCCCTG



AGCAGGTAAGGGCCCCTGTACCGGGGTGTGAGCCGGCTAATCCCCCGGGTCGGCTCACACCCC
CTCAGCCTGCCCGCCCCTGCCCGCCTCCCGGCGGGCGATCCGTCGAGCGGAGCGCGAGGACC
CCACGATGCGACGTCGACCGCGTCCGGAGCGGACGAACCTAGCGTGCACGGCATGACCGTCTT
CGACATCGCCATCGCGGACCTGAACGGCAAGCCCGACCTGCTGTCCCGCCACCGCGGCCGGAC
CCTGCTCATCGTCAACGTCGCCTCCCGCTGCGCCCTGGCCGGCCAGTACGCCGGGTTGGAGAC
ACTCGCCCGCCGCCACCACGAGGACGGGCTCAGCGTCATCGGGGTGCCCTGCAACCAGTTCGG
CGAGCAGGAACCGGGCACCCCCGAGGAGATCGCCGACTTCTGCGCCGTCCAGCAGATCACGTT
CCCCCTCACCGAGAAGACCGACGTCAACGGAGCGGGCCGCCACCCCCTCTACGCCGCCCTGAC
GCCCTTCGCCGACGCGGAGGGCCACACCGGCGACGTGCGCTGGAACTTCGAGAAGTTCCTCGT
CTCGTCCGCCGGCCACTGCGTGGGGCGCTTCGGCCCCACCGTCGAACCGCAGGACCCCGAAC
TCCTGCGCGCCGTCCGCGCGCAGGTGCAGTGAGCTCGACGCGTCACACCGCCTCGACGACTCA
CCCGACGCAGAGAGGATGATTTGTGAACCAGACGCCGGTCACCGCAACCGACGAGGGCATTCA
GGTCGTCGGTGCCCGAGAGAACAACCTGAGGGACGTCTCCCTCGTCATCCCCAAGAACCGCATC
ACCGTCTTCGTCGGCGTCTCCGGTTCCGGAAAGTCCTCCCTGGTCTTCGACACCGTCGCCGTGG
AGGCCCAGCGGCAGCTCAACGCCACCTTCCCCTGGAACATCCGGCACGACCTGCCCAAGTTCG
AACGGCCGCACGTCGACGCGGTCACCAGGCTCACCACCCCCGTGGTCGTCGACCAGCGGCCC
CTCGGCGGCAACGCCCGCTCCACCGTCGGCACGGTCACCGACGTCTACACCGTGATGCGCGTG
CTCTTCGCCAACCACGGCAACGACGGCCTCGGCCAGACCTGGCTCTACTCCTTCAACGACCCCA
AGGGCATGTGCCCCGAGTGCGAGGGCCTCGGCCGCGCCCGGCGCGTCAGCCCCGAGCTGATG
ATCGACCGCGGGAAGTCGATCGCCGAGGGCGCCATCCTCCTCCCCGGCTACACCGTCGGCAGC
GCGAACTGGCAGTTCTACGCCAACTACGAGCGCCTGGACGCCGAGAAGAAGCTCGCGGACTAC
ACGGACGAGGAGATGCACACCCTGCTGCACGGCAGCAGCGGCACGGTCGAGGTGACCTACCCC
AACGGCAACGTGCTGTCCCTGCGCTACGAGGGCCTCGTGGACAGCTTCGTCCGCCGCCACCTG
AAGCGGGACACGGGCGGCATGAGCAAGGCCGCGCGCGACAAGGCGGCCGAGTTCTTCACCGA
GGGCGTCTGCCCCACCTGCGAGGGCGCCCGGCTCAACCAGAAGGCACTCGCCACCCGCATCG
ACGGCCACAACATCGCCGACTGGTCCCAGATGCAGGTCAGCGACCTCATCGGCGTCGTCGCCA
CGCTGCGGGAGCGGCTCGACACGCCGCTCGTCACCACCATCATCGAGACCCTGGAGCAGATCC
AGGCCATCGGCCTCGGCTACCTCACCCTGGACCGCTCCACCTCCACGCTCTCCGGCGGCGAGG
GCCAGCGGCTCAAGCTCGTCAACCACCTCGGCAGCGAACTGACCGGGCTGACCTACATCTTCGA
CGAACCCAGCGTGGGCCTGCACCCCCGTGACGTCAGCCGGCTCAACGACCTGCTGCGCGCCCT
GCGCGACAAGGGCAACACGGTCCTCGTCGTGGAGCACGACCCGGACGTCATGGCGGTCGCCG
ACCACGTCGTCGAGATCGGCCCCCGGGCGGGCGTCCACGGCGGCACCATCGTCTTCGAGGGCT
CCCACGAGGAACTGCGCGCCGCGGACACACTGACCGGGCAGGGGCTGCGGCGCACCGGCGG
GATCAAGGAGAACCCCCGCCCGTGGGGCCGCACCCTGCCGATCGTGAACGCGACGGCGAACAA
CCTGAAGAACGTCTCCACCGAGATCCCCACCGGCGTCCTGACCGCCGTCACCGGAGTGGCCGG
CGCGGGCAAGAGCTCCCTGATCGCCCACGCCTTCCGCGCCCAGTACCCCGGGGCCGTGTTCGT
CGACCAGTCGCCCATCCCGCGCTCCTCGCGGTCCACCCCGGCGAGCTACCTCAAGCTGATGGA
CCCGATCCGCAAGCTGTTCGCCAAGGCCAGCGGCGAGGACGCCAGCCTCTTCAGCTTCAACTC
CAAGGGCGCCTGCGAGGAGTGCGAGGGGCGCGGCCTGCTCATCACCGAGGTCGCCTACATGG
ACCCGGTCACCACGCACTGCGAGGTCTGCGAGGGCCGCCGCTTCAAGGAGTCGGTGCTCCAGC
ACCGGGTGCGCGGCAAGAACATCGCGGACGTGCTGGAGATGTCCGCCGAGGAGGCGGGGGAG
TTCTTCCTCTCGGGACCGCTGCGGGCCAAGGCCAACGCCCTGATCGAGACCGGCATCGGCTAC
CTCGGCCTCGGCCAGTCCCTGGCCACCCTGTCCGGCGGTGAGCGCCAGCGGCTCAAGCTCGC
CGACCGGCTCTCCGGCTCGGGCACCGTCTACATCCTCGACGAGCCGACCACCGGCCTCCACCT
GTCCGACATCGACAACCTCGTCGGCCTGCTCAACCGGATCGTCGACCGGGGCAACACCGTCATC
GTCATCGAGCACGACCTGGCCGTGATCTCCCAGGCCGACTGGGTCATCGACCTCGGTCCGGAG
GGCGGCAACACCGGCGGCGAGATCGTCTTCACGGGCACCCCGGCCGACCTGGCCCGGGCGGC
GCACTCACACACCGGGCAGCACCTGAGCCTCTACCTGGCCCAGTAG 
 

 
size: 4.827 kb 



 
 
 
 
 
 

Incorporação de Malonato 
 

FkbF (Streptomyces hygroscopicus sp ascomyceticus) di - tricarboxilate transporter similar a 
MatC de Rhizobium  
 
https://www.ncbi.nlm.nih.gov/nuccore/AF235504.1 
 
MatA (Rhizobium leguminosarum ATCC 14479) malonyl-CoA synthase 
RBS 
 
https://www.ncbi.nlm.nih.gov/nuccore/AM236080.1 
 
 
Sítio para conjugação 
SLIC 
 

 

https://www.ncbi.nlm.nih.gov/nuccore/AF235504.1
https://www.ncbi.nlm.nih.gov/nuccore/AM236080.1


 



 

 

 

> SLIC 1 

AGTTGCTGCGATTCTCACCAATAAAAAACGCCCGGCGGCAACCGAGCGTTCTGAACAAATCCAGAT
GGAGTTCTGAGGTCATTACTGGACCGGATCGGGGATCTGGGCTGAGGGAGCCGACGGCACGCGGCG
GCTCACGGCGTGGCACGCGGAACGTCCGGGCTTGCACCTCACGTCACGTGAGGAGGCAGCGTGGAC
GGCGTCAGAGAAGGGAGCGGACATATGAAGCTTGCCCGACCGCGAAGAGGCCGGCCATGCCGAATG
AACTCACCGGAGTCCTGATCCTGGCCGCCGTGTTCCTGCTCGCCGGCGTACGGGGGCTGAACATGG
GCCTGCTCGCGCTGGTCGCCACCTTTCTGCTCGGGGTGGTCGCACTCGACCGAACGCCGGACGAGG
TGCTGGCGGGTTTCCCCGCGAGCATGTTCCTGGTGCTGGTCGCCGTCACGTTCCTCTTCGGGATCG
CCCGCGTCAACGGCACGGTGGACTGGCTGGTACGTGTCGCGGTGCGGGCGGTGGGGGCCCGGGTGG
GAGCCGTCCCCTGGGTGCTCTTCGGCCTGGCGGCACTGCTCTGCGCGACAGGCGCGGCCTCGCCCG
CGGCGGTGGCGATCGTGGCGCCGATCAGCGTCGCGTTCGCCGTCAGGCACCGCATCGATCCGCTGT
ACGCCGGACTGATGGCGGTGAACGGGGCCGCAGCCGGCAGTTTCGCCCCCTCCGGGATCCTGGGCG
GCATCGTCCACTCGGCGCTGGAGAAGAACCATCTGCCCGTCAGCGGCGGGCTGCTCTTCGCAGGCA
CCTTCGCCTTCAACCTGGCGGTCGCCGCGGTGTCATGGCTCGTCCTCGGGCGCAGGCGCCTCGAAC



CACATGACCTGGACGAGGACACCGATCCCACGGAAGGGGACCCGGCTTCCCGCCCCGGCGCGGAAC
ACGTGATGACGCTGACCGCGATGGCCGCGCTGGTGCTGGGAACCACGGTCCTCTCCCTGGACACCG
GCTTCCTGGCCCTCACCTTGGCGGCGTTGCTGGCGCTGCTCTTCCCGCGCACCTCCCAGCAGGCCA
CCAAGGAGATCGCCTGGCCCGTGGTGCTGCTGGTATGCGGGATCGTGACCTACGTCGCCCTGCTCC
AGGAGCTGGGCATCGTGGACTCCCTGGGGAAGATGATCGCGGCGATCGGCACCCCGCTGCTGGCCG
CCCTGGTGATCTGCTACGTGGGCGGTGTCGTCTCGGCCTTCGCCTCGACCACCGGGATCCTCGGTG
CCCTGATGCCGCTGTCCGAGCCGTTCCTGAAGTCCGGTGCCATCGGGACGACCGGCATGGTGATGG
CCCTGGCGGCCGCGGCGACCGTGGTGGACGCGAGTCCCTTCTCCACCAATGGTGCTCTGGTGGTGG
CCAACGCTCCCGAGCGGCTGCGGCCCGGCGTGTACCAGGGGTTGCTGTGGTGGGGCGCCGGGGTGT
GCGCACTGGCTCCCGCGGCCGCCTGGGCGGCCTTCGTGGTGGCGTGAAACGCTTGGAGGAGGGCGA
AAGTGAGCAACCATCTTTTCGACGCCATGCGGGCCGCCGCGCCCGGTAACGCACCATTCATCCGGA
TCGATAACACGCGCACATGGACCTATGACGACGCCTTCGCTCTTTCCGGCCGCATTGCCAGCGCGA
TGGACGCGCTCGGCATTCGCCCCGGCGACCGCGTTGCGGTGCAGGTCGAGAAAAGTGCCGAGGCAT
TGATCCTCTATCTCGCCTGTCTTCGAAGCGGCGCCGTCTACCTGCCGCTCAACACCGCCTATACGC
TGGCTGAGCTCGATTATTTTATCGGCGATGCGGAGCCGCGTTTGGTGGTTGTCGCATCGTCGGCTC
GAGCGGGCGTGGAGACAATCGCCAAGCCCCGCGGTGCGATCGTCGAAACTCTCGACGCTGCTGGCA
GCGGCTCGTTGCTGGATCTCGCCCGCGACGAGCCGGCCGACTTTGTCGATGCCTCGCGCTCCGCCG
ATGATCTGGCGGCGATCCTCTACACGTCCGGAACGACGGGACGCTCCAAGGGGGCGATGCTCACGC
ATGGGAACCTGCTCTCGAACGCCCTGACCTTGCGAGATTTTTGGCGCGTCACCGCCGGCGATCGAC
TGATCCATGCCTTGCCGATCTTCCACACGCATGGACTGTTCGTCGCCACGAACGTCACACTGCTCG
CCGGCGCCTCGATGTTCCTGCTGTCGAAGTTCGACCCGGAGGAGATCCTGTCGCTGATGCCGCAGG
CAACGATGCTGATGGGCGTGCCGACCTTCTACGTGCGCCTCCTGCAGAGCCCGCGCCTCGACAAGC
AAGCGGTCGCCAACATCCGCCTCTTCATTTCCGGTTCGGCTCCACTGCTTGCAGAAACACATACCG
AGTTCCAGGCACGTACCGGTCACGCCATTCTCGAGCGCTACGGCATGACGGAAACCAATATGAACA
CGTCCAACCCTTATGAGGGGAAACGGATTGCCGGAACGGTCGGCTTCCCGCTGCCTGATGTGACGG
TGCGCGTCACCGATCCCGCCACCGGGCTCGCGCTGCCGCCCGAACAAACCGGCATGATCGAGATCA
AGGGGCCGAACGTTTTCAAGGGCTATTGGCGCATGCCCGAAAAAACCGCGGCCGAATTCACCGCCG
ACGGTTTCTTCATCAGCGGCGATCTCGGCAAGATCGACCGCGACGGTTATGTCCACATCGTCGGCC
GCGGCAAGGATCTGGTGATTTCGGGTGGATACAACATCTATCCGAAAGAGGTTGAGGGCGAGATCG
ACCAGATCGAGGGTGTGGTTGAGAGCGCTGTGATCGGCGTGCCGCATCCCGATTTCGGAGAAGGCG
TAACGGCCGTCGTCGTGCGCAAGCCCGGCGCTGCCCTCGATGAAAAGGCCATCGTCAGCGCCCTCC
AGGACCGGCTCGCGCGCTACAAACAACCCAAGCGCATCATCTTTGCAGAGGACTTGCCGCGCAACA
CGATGGGTAAGGTTCAGAAAAACATCCTGCGGCAGCAATACGCCGATCTTTATACCAGGACGTAAT
GCCTGCAGGTCGACTCTAGAGGATCCCCGGGTACCGAGCTCGAATTCCCCAGATCTAAAGTTTTGT
CGTCTTTCCAGACGTTAGTAAATGAATTTTCTGTATGAGGTTTTGCTAAACAACTTTCAACAGTTT
CAGCGGAGTGAGAATAGAAAGGAACAACTAAAGGAATTGCGAATAATAATTTTTTCACGTTGAAAA
TCTCCAAAAAAAAAGGCTCCAAAAGGAGCCTTTAATTGTATCGGTTTATCAGCTTGCTTTCGAGGT
GAATTTCTTACCCCCCGGCCGTTTTAGCGGCTAAAAAAGTCATGGCTCTGCCCTCGGGCGGACCAC
GCCCATCATGACCTTGCCAAGCTCGTCCTGCTTCTCTTCGATCTTCGCCAGCAGGGCGAGGATCGT
GGCATCACCGAACCGCGCCGTGCGCGGGTCGTCGGTGAGCCAGAGTTTCAGCAGGCCGCCCAGGCG
GCCCAGGTCGCCATTGATGCGGGCCAGCTCGCGGACGTGCTCATAGTCCACGACGCCCGTGATTTT
GTAGCCCTGGCCGACGGCCAGCAGGTAGGCCGACAGGCTCATGCCGGCCGCCGCCGCCTTTTCCTC
AATCGCTCTTCGTTCGTCTGGAAGGCAGTACACCTTGATAGGTGGGCTGCCCTTCCTGGTTGGCTT
GGTTTCATCAGCCATCCGCTTGCCCTCATCTGTTACGCCGGCGGTAGCCGGCCAGCCTCGCAGAGC
AGGATTCCCGTTGAGCACCGCCAGGTGCGAATAAGGGACAGTGAAGAAGGAACACCCGCTCGCGGG
TGGGCCTACTTCACCTATCCTGCCC 

 



 

GCTGGCGCGTCCACCGGGACTGATCAAGGCGAATACTTCATATATGCGGGGATCGACCGCGCGGGT
CCCGGACGGGGAAGAGCGGGGAGCTTTGCCAGAGAGCGACGACTTCCCCTTGCGTTGGTGATTGCC
GGTCAGGGCAGCCATCCGCCATCGTCGCGTAGGGTGTCACACCCCAGGAATCGCGTCACTGAACAC
AGCAGCCGGTAGGACGACCATGACTGAGTTGGACACCATCGCAAATCCGTCCGATCCCGCGGTGCA
GCGGATCATCGATGTCACCAAGCCGTCGCGATCCAACATAAAGACAACGTTGATCGAGGACGTCGA
GCCCCTCATGCACAGCATCGCGGCCGGGGTGGAGTTCATCGAGGTCTACGGCAGCGACAGCAGTCC
TTTTCCATCTGAGTTGCTGGATCTGTGCGGGCGGCAGAACATACCGGTCCGCCTCATCGACTCCTC
GATCGTCAACCAGTTGTTCAAGGGGGAGCGGAAGGCCAAGACATTCGGCATCGCCCGCGTCCCTCG
CCCGGCCAGGTTCGGCGATATCGCGAGCCGGCGTGGGGACGTCGTCGTTCTCGACGGGGTGAAGAT
CGTCGGGAACATCGGCGCGATAGTACGCACGTCGCTCGCGCTCGGAGCGTCGGGGATCATCCTGGT
CGACAGTGACATCACCAGCATCGCGGACCGGCGTCTCCAAAGGGCCAGCCGAGGTTACGTCTTCTC
CCTTCCCGTCGTTCTCTCCGGTCGCGAGGAGGCCATCGCCTTCATTCGGGACAGCGGTATGCAGCT
GATGACGCTCAAGGCGGATGGCGACATTTCCGTGAAGGAACTCGGGGACAATCCGGATCGGCTGGC
CTTGCTGTTCGGCAGCGAAAAGGGTGGGCCTTCCGACCTGTTCGAGGAGGCGTCTTCCGCCTCGGT
TTCCATCCCCATGATGAGCCAGACCGAGTCTCTCAACGTTTCCGTTTCCCTCGGAATCGCGCTGCA
CGAGAGGATCGACAGGAATCTCGCGGCCAACCGATAAGCGCCTCTGTTCCTCGGACGCTCGGTTCC
TCGACCTCGATTCGTCAGTGATGATCACCCCCGACAGCGGATCAAGGGGTTTGCGGGTCCCGGTCG
GCGCCGGGCGGGGGAGGCAGGAGCCGCCGACGCTGCCTCTGGGACGGGCCGGACGGCAGGGGGACC
GGCGGCCGGGCGAGCCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGG
TTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAATTAGCTTGCATGCCGGAACTCACCCGT
CGTCGCGCGCTCGGCGCCGCAGCCGTCGTCGCCGCCGGTGTCCCGCTGGTCGCCCTTCCCGCCGCC
CGCGCGGACGATCGGGGGCACCACACCCCCGAGGTCCCCGGGAACCCGGCCGCGTCCGGCGCCCCC
GCCGCCTTCGACGAGATCTCCCGTTCCATCCGTTCCCGCTGGGGGCCGTCCCCGACGACGAGGAAG
GTCGGGGAGAGGTCGTCCAGGAGTTCGGCCAGGCGGAGCAGGTCCGGCCAGCCCTTCTCGTGGGCG
ACCCGGCCGATGTAGCCGATGATCGGCCGGCGGCCGGTCAGGCCGTGCCGCTGCGCGAACGCCGCC
GCCTCGGCGGGTGTGGCCGGGGTAATGTCGACCGCGTCCGGGTTGACCACGATGGCGGACCGGTCC
AGGCCGGTCGCGGCGCTCACCACGTCGGCGGTGCGGGCGGTCAGGGTGCTGACCCGGGCGGCGGAG
CGCAGCGCCTGTCGTTCCGCCTGGGTGACCAGGCGGTGCGCCATCGCGTCCACCGCCGACATCGGC
TGGTAGACGGAGAGCCGGGAGCAGTGCAGGGTGAGCACGTACGGCACGCCCAGGATGCGGGCGGCG
ATCCGCCCGGCGACCAGTGGCCAGATCTGGCCGTCGGCGTGCACGTGGACGAGATCGGGACGCCAG
TCACTGCGGCGCAGCCGGAGGCATTCCCGGATGGTTCCGATCAACCAGGCCTGTCCGAGCCCGACC
AGACCGGTGATCTCGGAACGGATCTGGGGCAGGGACACCCGGGCGATACGAACGGTCAGCCCTGGC
TCGATCTGCTTCGTCGGCGGCAGTCCCGGAAAGCCCAGGGTCAGCACGAGCTGGTCGACGCCCGCC
CTGGCCAGGCTGCGGGACAACGCCAGGATCTGCACCTGCATACCGCCCACCGGATCGAACTCGGCC
GGCCAGTGGTCGACGTAGTCGTGGTGGAAAAAGGGAGTCAGCCGAAGTACACGCACGACGCCATCC
GATTCTTCCGGAAGAGTGCCGAAAAGCGAATCCTCCGAAAGATCATGAACCGGCAGCGAAGCGGAA
AAATTCCCCCACCAATACCCGCTCCGCACACCAAGAGTCATTGCCACGTGTACTTAAAGTTATTGC
AGGAGTATTACCGGGCGGGCATGGGAGCGCTCGCAGCCCGCCCCTCGTCACGTCCATATTGGTCGG
CCTGTCCTGCAAGCCCGGCTTGGCCGGTTTTTGCACGTCGACACTGGTGATTGTGTCTGGCACACT
TGGCCGGGGCCGCGATCCTCGCCGAGCAGGCCGTCGAGGACATCTTCCCCCTCCCCCGCGAGCTGG
TGGGCGAGGGCGAGGTCTTCATGCTCCAGGTCAAGGGCGACTCGATGCTCGACGCCGCCATCTGCG
ACGGGGACTGGGTCGTGGTCCGGCAGCAGCCCACCGCCGACAGCGGCGAGATCTACAAGGGCCGCC
GGATACAGGGCCGGACGTCACCGACGGCGGGGGCCACCACGGCGGCGGTCACGGCGGTGACGGTCA
CGGCGGCGGCCATCACGGCGGCGGTTACGCCGTGTTCGTGGACGGCGTCGAACTGCATGTGATGCG
CAACGCCGACGGCTCGTGGATCAGCGTCGTCAGCCACTACGAGCCGGTGGACACCCCGCGCGCCGC
GGCCCGCGCTGCGGTCGACGAGCTCGGTACCCGGGGATCTGTGTTGGCGCACAAATCAACGGGGAT



TACTGTCGTTTAATGTGATTTAAACTGTGAAATAGTATGGTTTTCAGTTATTGAAACGCCGTGAGC
GGGGAAAACTTGCTTTTTCCCGTTTCCGGGGTTGGACAACTGAGCAACGCGAAGGCGTCAGCTACG
ATGTTCCGGGGACTGCTGATCCGGTCAGCAGGTGGAAGAGGGACTGGATTCCAAAGTTCTCAATGC
TGCTTGCTGTTCTTGAATGGGGGGTCGTTGACGACGACATGGCTCGATTGGCGCGACAAGTTGCTG
CGATTCTCACCA 

 

 

CTACTTCACCTATCCTGCCCGGCTGACGCCGTTGGATACACCAAGGAAAGAAACAGCTTGATACCG
ATAGTTGCGCCGACAATGACAACAACCATCGCCCACGCATAACCGATATATTCGGTCGCTGAGGCT
TGCAGGGAGTCAAAGGCCGCTTTTGCGGGATCTCGTCGAAGGCGGCGGGGGCGCCGGACGCGGCCG
GGTTCCCGGGGACCTCGGGGGTGTGGTGCCCCCGATCGTCCGCGCGGGCGGCGGGAAGGGCGACCA
GCGGGACACCGGCGGCGACGACGGCTGCGGCGCCGAGCGCGCGACGACGGGTGAGTTCCGGCATGC
GGGACCTCCTGGGGTGCGTTGGGTTGACGACCCCGCATACCTATCGACCGGAGGAGAAGGGGAGAA
ATCGGCCCGGACCGGTTGGCCGCGATCCGGACAATTAATGATCTGTCGTGCAATGTTGAACAAAGA
TGATCTTGCTCGCGGCGGTCCTCGCCGACGGGCGGAAGGGGCAATTCCTTTCCGAGCGGACGTCCC
TTCCGGTGGTCTTTGGCGCGGGTGCGCCCCGCCGGTGGCGTGGCTCACGTGCGAAAACTGACGTGA
TCACCCCCGACAGCGGATCAAGGGGTTTGCGGGTCCCGGTCGGCGCCGGGCGGGGGAGGCAGGAGC
CGCCGACGCTGCCTCTGGGACGGGCCGGACGGCAGGGGGACCGGCGGCCGGGCGAGCTGCAGCCGG
GGGTCCGGCAGGGCCGGAGCGGGCGGAACCGTGCTCTGACCTGCGGCCCGAGTTTCGTCACGTGAC
GGAATGGAAGGCTGCTGCATTTCGTCACGTGACGTATCTCGGCGAGCGACTGCCGACGCCACGGCG
GACACGATCGCCTCGCGCTGGCGCCGGGCCTCGTACGCCCGCTGGCGGCAGGAGCGGCGGCAGTAG
TCCCGGCTCCGGCCGACGCCGGATTGCTTGATCTCCGAGCCGCACCAGGCGCAGAGCTTCGCGCCG
TCGGCGTCCCTGGGGGTGGTGGTGCTCATGGCCGACGACCGTACGCGGCACGTCTCGTAGCGAGGC
GAGTCGGGCGCGAGGTACCGCCTGCACGAAGTGCCGGCGGGGCCGACCCCGGGCGAGTAATCCCAG
GATTACTCCCGCGGCTTCGACCCCGGCCGCCGTCGCCGCGTACGTCACCGACCCCCGCCGTACGTC
ACCGGGATGACGTACGGCGGGGGGGAGCGAGTTAGTGCGAAGTGGGCCCACTTGCGAGCCGGGCGA
TGTGCCGGGCGGCCCGCTCCTGGCGGTCGTCGGCGTCGTCGTCCTGGTCGTCGTCCTGCTCTCGCC
GTCGGCGTGCAGTTGCTTCCTCGCGGCGCTGGGCGAGGGCGGCGAGCATGTCGGCGTACGCCTCGG
CCACCTCCCCCGCCGTGAGCACCACCACTGTGTCGGCCGCGTCGGCCAGCGCCAGGACCTCCCGCA
CCCGTTCGCCCACGGCCGCCGAATCCTCGTTGCCGTCCTTGCCTTCGGCGGCCCGGGTCGCCTCGA
GGTCGAGGGCGCGGCGGGTGACCGCGTGCCATCCGTCCTCGGTCACGGCGACCCCGGCCCGCAGCT
CCCCGCCGTCGGCGTCGGCCGCCAGGAGCAGATCGAGGTCGTCGGCCTCGGTGTCGCCGCCGTCGA
GCCCGAGCATCTGCCGCAGGTAGCGGGTCCATTCGATGGCCCGGCGTCCCCGGGTTGCCCGCTCGT
ACTCGTGCCAGCGCGAGAGGTTCCACTCCAGCGAGCCGACCCCGGCGGCGTCGTCCTCGGTCATGC
CGCCGGTCAGGTCCCCGATCCGTCCGAGGAGTTCGAACGGGGCGACGTTCCCGCCGGTCGCCGTCT
TGAGGTCGGCGCGGGCGAGTTCGAGGGCGGGCGCCTTCCCGTCCTGGGTCTTGGCGATGTACTCGG
CGAGGTCGTTGGCGTCGCGCTCGGTCTCCAGCCGCTTGAAGTCGACGCCGTGCCGGTCGTCGGGCG
TGAAGGCGGGGTTGACCTTGCGCAGGGCGGCGGTCCACACGGACCGCCAGTGCCCCTGCCACTCGT
CGAGCGCGGCGCCGGTCGGCTCGAAGGTGGCGACGATCTGCTTCGCGGACCGCTCCCCCTCGGTCC
GGCCGCCGACCAGGACGATCGCGTGGATGTGCGGGTGCCAGCCGTTGATCTGCCCCACGGTGACTT
CGGTCGCGCGGATCATGCCGACGTACCCGATCCGGTCTCGGATGCCCTCGCGGTCGGCGGCCCGGT
GCCCGTCCTTGGCCCGGCGTCCGGCCCACGTGCCGCCCGTGATCAGTCGCTGGTAGGCGCCCGGCC
GCCGGGGGCTGTCCGGCGTCTTCCGGGTGCCCTGGAGGGCGTCCATGAGGTCCGCGAGCCGGTCCG
TGTGCCCATGGCGGGCCGTGAAGGTGACCAGGTAGGCGGTCCCCCCGCGCTTGATCCACTCGACCA
CGGCGGCGGTGATCTCCTCGGCCCGCTTGTGCCGGATCGTGGCGGCGCAGACCGGGCAGAGCCAGA
TCCGCCCGCACCGCATCAGGCCCAGGACCACGGACGTTCCGGCCGCCGTCTGGGCGACGATTACGC



CGGAGGCAGGGTCCATCAGGGCGCGGCCGCAGCCCTTGCACGCGGCGTCCCCGCTGATCCGCCACA
GCGTCCGGCGGCGGCTGTACCGGGCGGCTTTCCGCAGTCGGGCAGCGTCGCTCCGCGACGTGCTTC
CTACTTCCGAGAGGCTGTCGCCTCTCGGGCTCTCCCCATCCACCCCGTCCGGAGAAACCGCAGGTC
GGAGGGGTGCGGGAAACTCTGTTGTTTCTTTCCCAAGGTGTTCGCTTTTGCCTCGGGCGGCATCTC
GCGTCACACGCGCGATCGCCCGCTTCGCTGCCATCCGGCAGCGGTCTGAGCAGTAGATACGCGGCC
GTTTGCCCGGTGTGTGGGCAATTGCGGTCCCGCAGTGGCAGCGGGGCCCGGCGGGCCGATCTGGCA
ATGCCTCGGCATCGCTCCGTACTCTGGGCACGAGCAACGTTCCTGTCTCGCCCGGCTAAGGGGCGC
GAGTCTGGGAGCGGACGGGTCGGAGGTGCGAAGTCCGGCCCGTTGCTCTTTGGTCTGGTGGGAATC
CTGGCACCAATCGGGCCAGAGGTTCCCTCCGCCACTCCCGACGCCCCTTGGGGCTGGTGTGACTTG
GAGGGCCGAAGAGAGCCCCGCCGGTGATCCGGCGGGGCTTTGACGTGCGGTCAGTGCGTGTGTCGG
CGAGCGATGGCCACGAGGCCCTGGAAGCCGAGCGGTCCGGCGAAGTCGGCCCAGTCGCAACCGGGC
TCAGCGCAGTGGGCGGACCAGCCACCGCCGTTGGGGTCCTGGACCAGGTTCACGGTCCCCTCGGTC
AGGCGTCCGTCGAAGTCGGTCATGGTCGGTCTCCTGGTGGGTGGGGGCGGGGCGCCAGCACGAAGT
GCCGGCGCCCCGCGGGGGTTGGTCGGGTCAGGCGCCGAACCGGCGGGCGGCGGCGGCGACCAGGCC
GTCGGCGGCGGCCATGGCGCGGTCGCGGTCGGTGGTGAGGGCGGTGCGGTCGGCGGCGGCCCAGTC
CTGCTCTCACGCAACGTCTACGTGGACGCTCAGGGCGACACGATCGAGGTCGGGGAGTCCGTCGCT
CCGGCGGGCCGCTGGCGCGTCCACCGGGAC 

 

 

Incorporação de Malonato FINAL 
TATATGCGGCCGCCCGACCGCGAAGAGGCCGGCCATGCCGAATGAACTCACCGGAGTCCTGATCCTG
GCCGCCGTGTTCCTGCTCGCCGGCGTACGGGGGCTGAACATGGGCCTGCTCGCGCTGGTCGCCACC
TTTCTGCTCGGGGTGGTCGCACTCGACCGAACGCCGGACGAGGTGCTGGCGGGTTTCCCCGCGAGC
ATGTTCCTGGTGCTGGTCGCCGTCACGTTCCTCTTCGGGATCGCCCGCGTCAACGGCACGGTGGAC
TGGCTGGTACGTGTCGCGGTGCGGGCGGTGGGGGCCCGGGTGGGAGCCGTCCCCTGGGTGCTCTTC
GGCCTGGCGGCACTGCTCTGCGCGACAGGCGCGGCCTCGCCCGCGGCGGTGGCGATCGTGGCGCCG
ATCAGCGTCGCGTTCGCCGTCAGGCACCGCATCGATCCGCTGTACGCCGGACTGATGGCGGTGAAC
GGGGCCGCAGCCGGCAGTTTCGCCCCCTCCGGGATCCTGGGCGGCATCGTCCACTCGGCGCTGGAG
AAGAACCATCTGCCCGTCAGCGGCGGGCTGCTCTTCGCAGGCACCTTCGCCTTCAACCTGGCGGTC
GCCGCGGTGTCATGGCTCGTCCTCGGGCGCAGGCGCCTCGAACCACATGACCTGGACGAGGACACC
GATCCCACGGAAGGGGACCCGGCTTCCCGCCCCGGCGCGGAACACGTGATGACGCTGACCGCGATG
GCCGCGCTGGTGCTGGGAACCACGGTCCTCTCCCTGGACACCGGCTTCCTGGCCCTCACCTTGGCG
GCGTTGCTGGCGCTGCTCTTCCCGCGCACCTCCCAGCAGGCCACCAAGGAGATCGCCTGGCCCGTG
GTGCTGCTGGTATGCGGGATCGTGACCTACGTCGCCCTGCTCCAGGAGCTGGGCATCGTGGACTCC
CTGGGGAAGATGATCGCGGCGATCGGCACCCCGCTGCTGGCCGCCCTGGTGATCTGCTACGTGGGC
GGTGTCGTCTCGGCCTTCGCCTCGACCACCGGGATCCTCGGTGCCCTGATGCCGCTGTCCGAGCCG
TTCCTGAAGTCCGGTGCCATCGGGACGACCGGCATGGTGATGGCCCTGGCAGCTGCGGCGACCGTG
GTGGACGCGAGTCCCTTCTCCACCAATGGTGCTCTGGTGGTGGCCAACGCTCCCGAGCGGCTGCGG
CCCGGCGTGTACCAGGGGTTGCTGTGGTGGGGCGCCGGGGTGTGCGCACTGGCTCCCGCAGCTGCC
TGGGCGGCCTTCGTGGTGGCGTGAAACGCTTGGAGGAGGGCGAAAGTGAGCAACCATCTTTTCGAC
GCCATGCGGGCCGCCGCGCCCGGTAACGCACCATTCATCCGGATCGATAACACGCGCACATGGACC
TATGACGACGCCTTCGCTCTTTCCGGCCGCATTGCCAGCGCGATGGACGCGCTCGGCATTCGCCCC
GGCGACCGCGTTGCGGTGCAGGTCGAGAAAAGTGCCGAGGCATTGATCCTCTATCTCGCCTGTCTT
CGAAGCGGCGCCGTCTACCTGCCGCTCAACACCGCCTATACGCTGGCTGAGCTCGATTATTTTATC



GGCGATGCGGAGCCGCGTTTGGTGGTTGTCGCATCGTCGGCTCGAGCGGGCGTGGAGACAATCGCC
AAGCCCCGCGGTGCGATCGTCGAAACTCTCGACGCTGCTGGCAGCGGCTCGTTGCTGGATCTCGCC
CGCGACGAGCCGGCCGACTTTGTCGATGCCTCGCGCTCCGCCGATGATCTGGCGGCGATCCTCTAC
ACGTCCGGAACGACGGGACGCTCCAAGGGGGCGATGCTCACGCATGGGAACCTGCTCTCGAACGCC
CTGACCTTGCGAGATTTTTGGCGCGTCACCGCCGGCGATCGACTGATCCATGCCTTGCCGATCTTC
CACACGCATGGACTGTTCGTCGCCACGAACGTCACACTGCTCGCCGGCGCCTCGATGTTCCTGCTG
TCGAAGTTCGACCCGGAGGAGATCCTGTCGCTGATGCCGCAGGCAACGATGCTGATGGGCGTGCCG
ACCTTCTACGTGCGCCTCCTGCAGAGCCCGCGCCTCGACAAGCAAGCGGTCGCCAACATCCGCCTC
TTCATTTCCGGTTCGGCTCCACTGCTTGCAGAAACACATACCGAGTTCCAGGCACGTACCGGTCAC
GCCATTCTCGAGCGCTACGGCATGACGGAAACCAATATGAACACGTCCAACCCTTATGAGGGGAAA
CGGATTGCCGGAACGGTCGGCTTCCCGCTGCCTGATGTGACGGTGCGCGTCACCGATCCCGCCACC
GGGCTCGCGCTGCCGCCCGAACAAACCGGCATGATCGAGATCAAGGGGCCGAACGTTTTCAAGGGC
TATTGGCGCATGCCCGAAAAAACCGCGCAGAGTTTACCGCCGACGGTTTCTTCATCAGCGGCGATC
TCGGCAAGATCGACCGCGACGGTTATGTCCACATCGTCGGCCGCGGCAAGGATCTGGTGATTTCGG
GTGGATACAACATCTATCCGAAAGAGGTTGAGGGCGAGATCGACCAGATCGAGGGTGTGGTTGAGA
GCGCTGTGATCGGCGTGCCGCATCCCGATTTCGGAGAAGGCGTAACGGCCGTCGTCGTGCGCAAGC
CCGGCGCTGCCCTCGATGAAAAGGCCATCGTCAGCGCCCTCCAGGACCGGCTCGCGCGCTACAAAC
AACCCAAGCGCATCATCTTTGCAGAGGACTTGCCGCGCAACACGATGGGTAAGGTTCAGAAAAACA
TCCTGCGGCAGCAATACGCCGATCTTTATACCAGGACGTAATGCCTGCAGAATTCTATAT 

GCGGCCGC → GCAGCTGC 

GAATTC → GAGTTT 

 

CCGACCGCGAAGAGGCCGGCCATGCCGAATGAACTCACCGGAGTCCTGATCCTGGCCGCCGTGTTC
CTGCTCGCCGGCGTACGGGGGCTGAACATGGGCCTGCTCGCGCTGGTCGCCACCTTTCTGCTCGGG
GTGGTCGCACTCGACCGAACGCCGGACGAGGTGCTGGCGGGTTTCCCCGCGAGCATGTTCCTGGTG
CTGGTCGCCGTCACGTTCCTCTTCGGGATCGCCCGCGTCAACGGCACGGTGGACTGGCTGGTACGT
GTCGCGGTGCGGGCGGTGGGGGCCCGGGTGGGAGCCGTCCCCTGGGTGCTCTTCGGCCTGGCGGCA
CTGCTCTGCGCGACAGGCGCGGCCTCGCCCGCGGCGGTGGCGATCGTGGCGCCGATCAGCGTCGCG
TTCGCCGTCAGGCACCGCATCGATCCGCTGTACGCCGGACTGATGGCGGTGAACGGGGCCGCAGCC
GGCAGTTTCGCCCCCTCCGGGATCCTGGGCGGCATCGTCCACTCGGCGCTGGAGAAGAACCATCTG
CCCGTCAGCGGCGGGCTGCTCTTCGCAGGCACCTTCGCCTTCAACCTGGCGGTCGCCGCGGTGTCA
TGGCTCGTCCTCGGGCGCAGGCGCCTCGAACCACATGACCTGGACGAGGACACCGATCCCACGGAA
GGGGACCCGGCTTCCCGCCCCGGCGCGGAACACGTGATGACGCTGACCGCGATGGCCGCGCTGGTG
CTGGGAACCACGGTCCTCTCCCTGGACACCGGCTTCCTGGCCCTCACCTTGGCGGCGTTGCTGGCG
CTGCTCTTCCCGCGCACCTCCCAGCAGGCCACCAAGGAGATCGCCTGGCCCGTGGTGCTGCTGGTA
TGCGGGATCGTGACCTACGTCGCCCTGCTCCAGGAGCTGGGCATCGTGGACTCCCTGGGGAAGATG
ATCGCGGCGATCGGCACCCCGCTGCTGGCCGCCCTGGTGATCTGCTACGTGGGCGGTGTCGTCTCG
GCCTTCGCCTCGACCACCGGGATCCTCGGTGCCCTGATGCCGCTGTCCGAGCCGTTCCTGAAGTCC
GGTGCCATCGGGACGACCGGCATGGTGATGGCCCTGGCGGCCGCGGCGACCGTGGTGGACGCGAGT
CCCTTCTCCACCAATGGTGCTCTGGTGGTGGCCAACGCTCCCGAGCGGCTGCGGCCCGGCGTGTAC
CAGGGGTTGCTGTGGTGGGGCGCCGGGGTGTGCGCACTGGCTCCCGCGGCCGCCTGGGCGGCCTTC
GTGGTGGCGTGAAACGCTTGGAGGAGGGCGAAAGTGAGCAACCATCTTTTCGACGCCATGCGGGCCGC
CGCGCCCGGTAACGCACCATTCATCCGGATCGATAACACGCGCACATGGACCTATGACGACGCCTTCG
CTCTTTCCGGCCGCATTGCCAGCGCGATGGACGCGCTCGGCATTCGCCCCGGCGACCGCGTTGCGGTG
CAGGTCGAGAAAAGTGCCGAGGCATTGATCCTCTATCTCGCCTGTCTTCGAAGCGGCGCCGTCTACCT



GCCGCTCAACACCGCCTATACGCTGGCTGAGCTCGATTATTTTATCGGCGATGCGGAGCCGCGTTTGG
TGGTTGTCGCATCGTCGGCTCGAGCGGGCGTGGAGACAATCGCCAAGCCCCGCGGTGCGATCGTCGAA
ACTCTCGACGCTGCTGGCAGCGGCTCGTTGCTGGATCTCGCCCGCGACGAGCCGGCCGACTTTGTCGA
TGCCTCGCGCTCCGCCGATGATCTGGCGGCGATCCTCTACACGTCCGGAACGACGGGACGCTCCAAGG
GGGCGATGCTCACGCATGGGAACCTGCTCTCGAACGCCCTGACCTTGCGAGATTTTTGGCGCGTCACC
GCCGGCGATCGACTGATCCATGCCTTGCCGATCTTCCACACGCATGGACTGTTCGTCGCCACGAACGT
CACACTGCTCGCCGGCGCCTCGATGTTCCTGCTGTCGAAGTTCGACCCGGAGGAGATCCTGTCGCTGA
TGCCGCAGGCAACGATGCTGATGGGCGTGCCGACCTTCTACGTGCGCCTCCTGCAGAGCCCGCGCCTC
GACAAGCAAGCGGTCGCCAACATCCGCCTCTTCATTTCCGGTTCGGCTCCACTGCTTGCAGAAACACA
TACCGAGTTCCAGGCACGTACCGGTCACGCCATTCTCGAGCGCTACGGCATGACGGAAACCAATATGA
ACACGTCCAACCCTTATGAGGGGAAACGGATTGCCGGAACGGTCGGCTTCCCGCTGCCTGATGTGACG
GTGCGCGTCACCGATCCCGCCACCGGGCTCGCGCTGCCGCCCGAACAAACCGGCATGATCGAGATCAA
GGGGCCGAACGTTTTCAAGGGCTATTGGCGCATGCCCGAAAAAACCGCGGCCGAATTCACCGCCGACG
GTTTCTTCATCAGCGGCGATCTCGGCAAGATCGACCGCGACGGTTATGTCCACATCGTCGGCCGCGGC
AAGGATCTGGTGATTTCGGGTGGATACAACATCTATCCGAAAGAGGTTGAGGGCGAGATCGACCAGAT
CGAGGGTGTGGTTGAGAGCGCTGTGATCGGCGTGCCGCATCCCGATTTCGGAGAAGGCGTAACGGCCG
TCGTCGTGCGCAAGCCCGGCGCTGCCCTCGATGAAAAGGCCATCGTCAGCGCCCTCCAGGACCGGCTC
GCGCGCTACAAACAACCCAAGCGCATCATCTTTGCAGAGGACTTGCCGCGCAACACGATGGGTAAGGT
TCAGAAAAACATCCTGCGGCAGCAATACGCCGATCTTTATACCAGGACGTAA 


