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CLl4 O Contigl
GGTTATAAATCCCTTATATTGTAATACTTAAAGGGTGTGTTTAACACTTTATAAACACTGACCAGAAAT
GAGCATGCATTGATGTACTTATATACTGATACACAAGACCATGCCCTTTTAGTAACAGCGAAGAATGTC
TTTGCAGAGTATTTTcAACCAAAAACAAAAAGCAACTTCTGTGGTCTTGAAATGAAAAAAAATTTTTTT
TTAGAGGGCACCCAATGAAACCATCTTGAAGACAGCTTAGTGCATTATCACAACAGCTAGTCAGCTTCT
GAGTTACAGGTGGGAGAACGACTTGTGACACTGTTCTTTGGTTGCCCCGAGGAGTCAATGACCTGCATC
CTTACAAGCTTTCTCATAACGCTCGTTCACATTCGGCCAGTTGATGACATTGAAGAAGGCCTTCACGTA
ATCTGCACGGAGGTTCTTGTACTGAAGGTAGTAAGCATGCTCCCAGACATCAAGACCGAGCAATGGAAC
CAGGCCATGAGTGATCTGCAAGGGATCCTGGTTCTGGCAAGTGGCGATCTCAAGCTTGTTGTTATTGGG
GCAATACCCGAGCCATCCCCAGCCAGAGCCTTTCACTCCAACGCTGGCAGCAGAAAATTTGTCCTTAAA
GGACTGGAATGATCCAAAGCTATCATCAATGGCTTGTGCAATTGCTCCTTCTGGCTCACCACCAGCATC
AGGAGCCATGTTGGTCCAGAAGATGGTGTGGTTCAAGTGGCCACCTCCATTGAACTTGATAGCTGGTAG
AAGGGCATTCATTGCATTCACATCATTGGCAGCCTCTGCCTCCACCAACTTCTTTGTAGCAGCAATTAG
GTTGTTAATGTAGCCCTGGTGATGCTTTGTGTGGTGGATCTCCATGATCATGCCAGAGATGTGGGGTTC
AAGGGCATTGAAATCATACTTGAGAGGCGGCAAAGCATGAGCACCTCGTTCCTCACCCAATTCAGCATT
GATATGGGCAAACATCTGTGCAATCTGAGGACTGACTGTACCAGCCTGAGCAACACCAGCCTGCTGTAC
AACAATCCCCTCTACATATGAAGCCATCTCACGGATGGCGACAGCCTCATCTGCTGCATTTGCGAACTG
ATTCTTCTTGATCTGATCCACCTCAATTCCAGTCAGCTCAGCTAACTTCTTCTCCCAGGATGGAGATGT
AAGCTTCCTTTGCCTCAGCCATGATTTTACTTATTCGGGGAGGACGTGTGACGCGCAAGCA
d efen se2 7 C o n tig l
CTGCATCTTACAAGCTTTCTCATAACGTTCGTTCACATCGGCCAGTTGATGACATTGAAGAAGGCCTTC
ACGTAATCTGCACGGAGGTTCTTGTACTGAAGGTAGTAAGCATGCTCCCAGACATCAAGACCGAGCAAT
GGAACCAGGCCATGAGTGATCTGCAAGGGATCCTGGTTCTGGCAAGTGGCGATCTCAAGCTTGTTGTTA
TTGGGGCAATACCCGAGCCATCCCCAGCCAGAGCCTTTCACTCCAACGCTGGCAGCAGAAAATTTGTCC
TTAAAGGACTGGAATGATCCAAAGCTATCATCAATGGCTTGTGCAATTGCTCCTTCTGGCTCACCACCA
GCATCAGGAGCCATGTTGGTCCAGAAGATGGTGTGGTTCAAGTGGCCACCTCCATTGAACTTGATAGCT
GGTAGAAGGGCATTCATTGCATTCACATCATTGGCAGCCTCTGCCTCCACCAACTTCTTTGTAGCAGCA
ATTAGGTTGTTAATGTAGCCCTGGTGATGCTTTGTGTGGTGGATCTCCATGATCATGCCAGAGATGTGG
GGTTCAAGGGCATTGAAATCATACTTGAGAGGCGGCAAAGCATGAGCACCTCGTTCCTCACCCAATTCA
GCATTGATATGGGCAAACATCTGTGCAATCTGAGGACTGACTGTACCAGCCTGAGCAACACCAGCCTGC
TGTACAACAATCCCCTCTACATATGAAGCCATCTCACGGATGGCGACAGCCTCATCTGCTGCATTTGCG
AACTGATTCTTCTTGATCTGATCCACCTCAATTCCAGTCAGCTCAGCTAACTTCTTCTCCCAGGATGGA
GATGTAAGCTTCCTTTGCCTCAGCCATGATTTTACTTATTCGGGGAGGACGTGTGACGCGCAAGCA
F-OV-N-S01-Q378-W
AGCAGGAATGTACCGACTCACTATAGGGCGAATTGGGTACGGGCCCCCCCTCGAGTTTTTTTTTTTGGT 
TATAAATCCCTTATATTGTAATACTTAAAGGGTGTGTTTAACACTTTATAAACACTGACCAGAAATGAG 
CATGCATT GAT GTACTTATATACT GATACACAAGAC CAT GCCCTTTTAGTAG c AGC GAAGAAT G T c  T T T 
GCAGAGTATTTTCAACCAAAAACAAAAAGCAACTTCTGTGGTCTTGAAATGAAAAATAATTTTTTTTTA 
GAGGGCACCCAATGAAACCATCTTGAAGACAGCTTAGTGCATTATCACAACAGCTAGTCAGCTTCTGAG
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TTACAGGTGGGAGAACGACTTGTGACACTGTTCTTTGGTTGCCCCGAGGAGTCAATGACCTGCATCCTT
ACAAGCTTTCTCATAACGCTCGTTCACATTCGGCCAGTTGATGACATTGAAGAAGGCCTTCACGTAATC
TGCACGGAGGTTCTTGTACTGAAGGTAGTAAGCATGCTCCCAGACATCAAGACCGAGCAATGGAACCAG
GCCATGAGTGATCTGCAAGGGATCCTGGTTCTGGCAAGTGGCGATCTCAAGCTTGTTGTTATTGGGGCA
ATACCCGAGCCATCCCCAGCCAGAGCCTTTCACTCCAAACGCTGGCAGCAGAAAATTTGTCCTTAAAGG
ACTGGAATGATCCAAGCTATCATCAATGGCTTGTGCAATTGCTCCTTCTGGCTCACCACCAGCATCAGG
AGCCAATGTTAGGTCCAGAAGATGGTGTGGATTCACACAGTGGCCACCTCCATTGAAACCTTGACTAGC
TGGGTAGAAGGGCCATTCCATTGCCATTCACCCTNCAT
HC-H-S01-1018-LF
CNATGACGATGATTCGCCCCAAGCNCAGTTTATTTAACCCCTCTACTGAACAGGGTAGACAGAAGCTTG
GGAGCATNCCCACGCGGCGGGTGCGCAGGCCGCTCTAGAANGACGTGAGTGGGATCCGCCGCGGGGCAT
GCAGGGAATTCGGCACGAAGGCGGAATGAGGTGAAAATCATGGACGTGAGGCGATAGGTAAGTCGTGTT
ACATCTCCATCCTGTGATGAAGAAGTTNGCTGAGCTGACTGGAATTGAGGTGGATCAGATCAAGAAGAA
TCAGTTCGCAAATGCAGCAGATGAGGCTGTCGCCATCCGTGAGATGGCTTCATATGTAGAGGGGATTGT
TGTACAGCAGGCTGGTGTTGCTCAGGCTGGTACAGTCAGTCCTCAGATTGCACAGATGTTTGCCCATAT
CAATGCTGAATTGGGTGAGGAACGAGGTGCTCATGCTTTGCCGCCTCTCAAGTATGATTTCAATGCCCT
TGAACCCCACATCTCTGGCATGATCATGGAGATCCACCACACAAAGCATCACCAGGGCTACATTAACAA
CCTAATTGCTGCTACAAAGAAGTTGGTGGAGGCAGAGGCTGCCAATGATGTGAATGCAATGAATGCCCT
TCTACCAG
HC-V-S01-0153-LF
GTAAAATCATGGCTGAGGCAAAGGAAGCTTACATCTCCATCCTGGAGAAGAAGTTAGCTGAGCTGACTG
GAATTGAGGTGGATCAGATCAAGAAGAATCAGTTCGCAAATGCAGCAGATGAGGCTGTCGCCATCCGTG
AGATGGCTTCATATGTAGAGGGGATTGTTGTACAGCAGGCTGGTGTTGCTCAGGCTGGTACAGTCAGTC
CTCAGATTGCACAGATGTTTGCCCATATCAATGCTGAATTGGGTGAGGAACGAGGTGCTCATGCTTTGC
CGCCTCTCAAGTATGATTTCAATGCCCTTGAACTCCACATCTCTGGCATGATCATGGAGATCCACCACA
CAAAGCATCACCAGGGCTACATTAACAACCTAATTGCTGCTACAAAGAAGTTGGTGGAGTCAGAGGCTG
CCAATGATGTGAATGCAATGAATGCCCTTCTACCAGCTATCAAGTTCAATGGAGGTGGCCACTTGAACC
ACACCATCTTCTGGACCAACATGGCTCCTGATGCTGGTGGTGAGCCAGAAGGAGCAATTGCACAAGCCA
TTGATGATAGCTTTGGATCATTCCAGTCCTTTAAGGACAAATTTTCTGCTGCCAGCGTTGGAGTGAAAG
GCTCTGGCTGGGGATGGCTCGGGTATTGCCCCAATAACAACAAGCTTGAGATCGCCACTTGCCAGAACC
AGGATCCCTTGCAGATCACTCATGGCCTGGTTCCATTGCTCGGTCTTGATGTCTGGGAGCATGCTTACT
ACCTTCAGTACAAGAACCTCCGTGCAGATTACGTGAAGGCCTTCTTCAATGTCATCAACTGGCCGATGT
GAACGAACGTTATGAGAAAGCTTGTAAGATGCAGGTCATTGACTCCTCGGGGCACCAAAGAACAGTGTC
ACAAGTCGTTCTCCAACTGTTACTCAGAAGCTG
HPa-N-NO1-1160-LF
CGATTACGCCACGCTCGAAATTACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGC
CGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGGCGTCACACGTCCTCCCCGAA
TAAGTAAAATCATGGCTGAGGCAAAGGAAGCTTACATCTCCATCCTGGAGAAGAAGTTAGCTGAGCTGA
CTGGAATTGAGGTGGATCAGATCAAGAAGAATCAGTTCGCAAATGCAGCAGATGAGGCTGTCGCCATCC
GTGAGATGGCTTCATATGTAGAGGGGATTGTTGTACAGCAGGCTGGTGTTGCTCAGGCTGGTACAGTCA
GTCCTCAGATTGCACAGATGTTTGCCCATATCAATGCTGAATTGGGTGAGGAACGAGGTGCTCATGCTT
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TGCCGCCTCTCAAGTATGATTTCAATGCCCTTGAACCCCACATCTCCGGCATGATCATGGAGATCCACC
ACACAAAGCATCACCAGGGGCTACATTAACAACCTAATTGCTGCTACAAAGAAGTTGGTGGAGGCAGAG
GCTGCCAATGATGTGAATGCAATGAATGCCCTTCTACCAGCTATNGAGTTCAATGGAGGTGGCCACTTG
AACCACACCATCTTCTGGACCAACATGGCTCCTGATGCTGGTGGTGAGCCAGAAGGAGCAATTGCACAA
GCCATTGATGATAGCTTTGGATCATTCCAGTCCTTTAAGGACAAATTTTTCCTGCTGGCCAGCGTTGGA
GTGAAAGGCTCAGAGCCTGGGGATGGGCTCCGGGTATTGCCCCCAATAACAACAAGCTTTGAGATCCGC
CACTTGCCAGAAACCACGGAATCCCTTTGCAAGATTCAACTTCATGGCCTGGTTTCATTGCCTCCGGCN
CTTGAATGTTCCTGGGAAGCATGTTTTCTACCTTTCAATACAAAGAACCCTCCGTGCAGATTACTTNNA
AGGCCTTCTTCAATGTT
OV-N-S01-0Q98-W
CGCAGACATGATACGCAACCCTAGGTNGTGNNGACACTATAGAATACTCAACCCTATGCATTCNAACGC
GTTGGGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAG
TAACTGTACCATTCCTAGCTCAAGCATTACAATGCCAGCATTCCAGCTATATGTATCATAACTTCATGC
GTGTCTTGCATATTGATTTATGTGCATCTTTCCATCCTCCAACAAACACAATTGATTGTACTCGGATCT
CTGTTTTGTTCGCCCCGTGTCAGGCACTACATTTCCGCTCGCAAGAGCTATTGACCTGTGTGTTTGTTG
TATGAATAAATCAGTAAGTCTGTAGACGCAGCTTCTTACTCACGCCTTTGCTAGAACTGTAACGAGTGG
TTATTCATATGCTGGAATATTTTAGAACCTTTTGCTATATGATATCCTTTCCACGGATGTGTGAGTATG
TGCGTGCTTTGCATTGGTCCGATATATCTCTTTAGGCATGCATAGTGTGAATTGGTACGCAGTCAATCG
AATTCCCGCGGCCGGCATGGCCGACGGTANCNTGCGACGCNCNAGTGGCCAGAGCGACAGAGAAAAGCA
GAGGCAAAC
OV-N-SOI-OIOO-W
CGATACGCCACCCTATTTTTNGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGGGAGCTC
TCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAGTAACTATAGGT
GCATTGAAAGGGAGTCCTTGGGATCCTCTAAGCAAAGCTCAACCATAGCCTGTACCTTTCCCAGTGGAA
AGCATAGAGGTAGTCTAAAAAGAAATGTTCCGCAGTGAGAAACTACTCTCATGAGCCACCTGACAAGAA
AACGAAGCGTATTCTCTATTTTGAAGGACCAGTTTTGCCCACTGGTTGGATACCTGGTGTGCCTGGTAA
GTAAGGGTCCCTAGCTCCTGACACCAACAACCTACTGTGCATTGCTCTCTCATCTGAGGACGTGATACC
TGTCCAGGCGTAATCTGTTAGAGAGTTCATCCACAGGTTTGGTCATGAAACAGCCTGCAGTGAAACCAC
TGCCATGGATTCAAAGGCATTGGCCTCCACAAGACTGATGGAGAAGCCCTCCAGACAGTCTCTCCAGGG
TGAAGTTAGCTGGCAGGCTTGATGCATCCAACCAGAGAGAANCCTATNAGATTAACTTCTGAAGTTATA
CTAAGAAAGTGTANTGTNCCGGACTGGTAGNGGGAAATGGTTAACNGGTGAGTAAGGTGTGTACGGATG
CTTGNGCGNTAGGACTGAGTTGGTTGTGCTGATATGACGTATTGGGTGTT
OV-N-SOl-OlOl-W
GTNGACATGATACGCCACCTATTTATTTGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTG
GGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAGTAAC
TATAGGTGCATTGAAGAGGGAGTCCTTGGGATCCTCTAAACAAAGCTCAACCATAGCCTGTACCTTTCC
CAGTGGAAAGCATAGAGGTAGTCTAAAAAGAAATGTTCCGCAGTGAGAAACTACTCTCATGAGCCACCT
GACAAGAAAACGAAGCGTATTCTCTACTTTGAAGGACCAGTTTTGCCCACTGGTTGGATACCTGGTGTG
CCTGGTAAGTAAGGGGTCCCTAGCTCCTGACACCAACAACCTACTGTGCATTGCTCTCTCATCTGAGGA
CGTGATACCTGTCCAGGCGTAATCTGCTAGAGAGTTCATCCACAGGTTTGGTCATGAAACAGCCTGCAG
TGAAACCACTGCTATGGATTCAAAGGCATTGGCCTCCACAAGACTGATGGAGAAGCCCTCCAGACAGTC
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TCTCCAGGGGTGAAGTTAGCTGGCAGGCTTGATGCATCCAACCAGAGAGAAACCTCTGCATCCTCCAGA
ATGTAAAACCTCCACTGTTGTGAAGTTGGCAAGGGTAGGAGTTTGCTTAGTCTGCTGTAGGCAAGTGAA
TTGGTACGCAGTCAATCGAATTCCCGCGGCÇGCCATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATT
CGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGA
OV-N-S01-01Q3-W
AATTAGACATGATTACGCCACCCTANGGNNTNAGACACTATAGAATACTCAAGCNATGCATCNCAACGC
GTTGGGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAG
TAACTTCCTTACTTTCCGCTAACTCTTTCGCCAAAACTGATCAGTGTTTCTTCTGTCTCATCAAACTTC
TAAACAAAAAGCATTTNCTATGGTCCTGTTATCCTTCGTTCCCTCCACATGACGAGATCACCTCAAAAC
TAACTATCACATGACATCTGTATGTTGACCTTTCAATAACGTTCTTTATATGTCTATGTTCTGCAGGAT
TCCATCCGTACCCAGTCTACATTATAGGAAAAAAACACATATCAATAACTTCAGTCTATTTTGACTCAC
ATTCACCACTATTACTTCATTTCCGAGAAGTCGAGTTGGCACAGTAACACCTTCGAGAATTTTTTTACC
TAAATGATTTGCCAGGACTGTCACTTTCTGCTCATCCTTTATTCAATATTTCACCTATTCTCTCACATT
ACCATCATCTATTATTGCTATCCTGATACACCTCTACCTTGGAGTGTGGTGTCTCTCTGGAATAGTGAA
TTGGTACGCAGTCAGTGAATTGGTACGCAGTCAATCGAATTCCCGCGGCCGCCATGGCGGCCGGGAGCA
TGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTACGTTTTACAACG
TCGTGACTGGGAAAACCCTGGCGTTACCAACTTAATCGCCTTGCAGCACCATCCCCTTTCGCCAGCTGG
CGTAATAGCGAGAGGCCCGGAACGATCGCCCTTCCCAACAGTTGCGCAGACTGAATG
OV-N-S01-01Q5-W
CCATGATACGCCCCTGTNGTTNAAACACTATAGAATACTCAACCCATGCANGTTTAACGCGTTGGGAGC
TCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAGTAACAACAA
TTCTGTAGCGATCAAATGGTAATTGCTCCCGGGTCAGTGAGGTAGGTTACTGACATGCACTTTTTACCT
AGTCGTTGTGACAGGAAGCGCTCAGTTCCTTTCGAAAACGAAAGGTTCGCTCCCCCAGATACTGTTTTA
TAATTACTGTCATTTACCATTAGGCCCTGGTAAAGTTATCTAAATATAAGATTATTCAATTGAATAATC
TTTCTAAAATGTGTCATATGCCCGATTCAGTCCATCCTCTTTTCTATTTTATCATGTGCGAGCGGCACT
GGGTTCCTGAATTGGTACGCAGTCAATCGAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGT
CGGGCCCAATTCAGCCCTATAGTGAGTCGTAGTTACAATTCACTGGCCGTCGTAATTACAACGTCGTGA
CTGGGAAAACCCTAGAGCAGTNAACCCAAGCTTAATACGGCACTTGCAGNCACATACCCCCTTTACGCC
AGCTGGCGTAATAGCGAAGAGGCCCGCACACGATCGCCCTTACCGAACAGTTGCGCAAGCCTAGAATGG
CGAATGGACGCGCCCTGTANCGGACGCATNAAGCGGC
OV-N-S01-Q378-W
GGCCGCCAAATTTACCCTCACTAAAGGGAACAATAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAG 
AACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGTGCTTGCGCGTCACACGTCCTCCCCGAAT 
AAGTAAAATCATGGCTGAGGCAAAGGAAGCTTACATCTCCATCCTGGGAGAAGAAGTTAGCTGAGCTGA 
CTGGAATTGAGGTGGATCAGATCAAGAAGAATCAGTTCGCAAATGCAGCAGATGAGGCTGTCGCCATCC 
GTGAGATGGCTTCATATGTAGAGGGGATTGTTGTACAGCAGGCTGGTGTTGCTCAGGCTGGTACAGTCA 
GTCCTCAGATTGCACAGATGTTTGCCCATATCAATGCTGAATTGGGTGAGGAACGAGGTGCTCATGCTT 
TGCCGCCTCTCAAGTATGATTTCAATGCCCTTGAACCCCACATCTCCGGCATGATCATGGAGATCCACC 
AC AC AAAGC AT c  AC c  AGGGC T AC AT T AAC AAC c  TAAT T GC T GC T AC AAAGAAGT T GGTGGAGGC AGAGG 
CTGCCAATGATGTGAATGCAATGAATGCCCTTCTACCAGCTATCAAGTTCAATGGAGGTGGCCACTTGA 
ACCACACCATCTTCTGGACCAACATGGCTCCTGATGCTGGTGGTGAGCCAGAAGGAGCAATTGCACAAG
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CCATTGATGATAGCTTTGGATCATTCCAGTCCTTTAAGGACAAATTTTCTGCTGCCAGCGTTGGAGTGA
AAGGCTCTGGCTGGGGATGGCTCGGGTATTGCCCCAATAACAACAAGCTTGAGATCGCCAACTTGCCAG
AACCAAGGATCCCTTGGCAGATCACTCATGGCCCTGGTTCCCATTGCTCGGGTCTTGATTGTCTTGGGA
AGNCATGCTTTAACTACCTTTCAAGTACAAGAAACCTTCCGGTGCAGATTACGTGAAGGCCTTCTTCAA
TTGTCCATTCAACTGGGCGAATGTTGAT
phrasel-CL157CONTIGl
TCGAGTTTTTTTTTTTTTTTTTTTTTTGGTTATAAATCCCTTATATTGTAATACTTAAAGGGTGTGTTT
AACACTTTATAAACACTGACCAGAAATGAGCATGCATTGATGTACTTATATACTGATACACAAGACCAT
GCCCTTTTAGTAACAGCGAAGAATGTCTTTGCAGAGTATTTTCAACCAAAAACAAAAAGCAACTTCTGT
GGTCTTGAAATGAAAAAAAATTTTTTTTTAGAGGGCACCCAATGAAACCATCTTGAAGACAGCTTAGTG
CATTATCACAACAGCTAGTCAGCTTCTGAGTTACAGGTGGGAGAACGACTTGTGACACTGTTCTTTGGT
TGCCCCGAGGAGTCAATGACCTGCATCCTTACAAGCTTTCTCATAACGCTCGTTCACATTCGGCCAGTT
GATGACATTGAAGAAGGCCTTCACGTAATCTGCACGGAGGTTCTTGTACTGAAGGTAGTAAGCATGCTC
CCAGACATCAAGACCGAGCAATGGAACCAGGCCATGAGTGATCTGCAAGGGATCCTGGTTCTGGCAAGT
GGCGATCTCAAGCTTGTTGTTATTGGGGCAATACCCGAGCCATCCCCAGCCAGAGCCTTTCACTCCAAC
GCTGGCAGCAGAAAATTTGTCCTTAAAGGACTGGAATGATCCAAAGCTATCATCAATGGCTTGTGCAAT
TGCTCCTTCTGGCTCACCACCAGCATCAGGAGCCATGTTGGTCCAGAAGATGGTGTGGTTCAAGTGGCC
ACCTCCATTGAACTTGATAGCTGGTAGAAGGGCATTCATTGCATTCACATCATTGGCAGCCTCTGCCTC
CACCAACTTCTTTGTAGCAGCAATTAGGTTGTTAATGTAGCCCTGGTGATGCTTTGTGTGGTGGATCTC
CATGATCATGCCAGAGATGTGGGGTTCAAGGGCATTGAAATCATACTTGAGAGGCGGCAAAGCATGAGC
ACCTCGTTCCTCACCCAATTCAGCATTGATATGGGCAAACATCTGTGCAATCTGAGGACTGACTGTACC
AGCCTGAGCAACACCAGCCTGCTGTACAACAATCCCCTCTACATATGAAGCCATCTCACGGATGGCGAC
AGCCTCATCTGCTGCATTTGCGAACTGATTCTTCTTGATCTGATCCACCTCAATTCCAGTCAGCTCAGC
TAACTTCTTCTCCCAGGATGGAGATGTAAGCTTCCTTTGCCTCAGCCATGATTTTACTTATTCGGGGAG
GACGTGTGACGCGCAAGCA
phrasel-CL803CQNTIGl
TGAACTGATTACGCACCTATGTTGAAGACACTATAGAATACTCAAGCCTATGCATCTNCAACGCGTTGG
GAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGACTGCGTACCAATTCAC
AAAGTCTTCTGATCATTACCTGACATAGATTTGGTTATGTCATCAGAGGCCTGGAAGTTACAAAGTCTT
CTGATCATTAGCTGATACAGATTTGGTTGTCATCAAAGGTCTGGAAGTTACAAAGGCATCTGATGGTTT
AGCTGGAAGCTACAAGGATGTCTGACGGCTTGCTGGAAGCTGCAAGGGCAACAGCTTTCCAGCTGCCCT
GTGAAGCTACTGTGCAGATATGCAAAGGAGTCTGATAAAGGCTTCAGCAGGATAAATGCGGCGCCTAAA
CTCAGGAACCTCACCGAGGCATTTCTGGGCGGAGTTTCTCCACCACTTTCTGACAGGAGCACATATCCT
TTTCCGCCTCCCAGATGCAATCTCCATTCCAGCTTTCAACCCAGTTACTCAGGACTCATCAATCGAATT
CCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGG
phrasel-OV-N-S01-0098-W
CGCAGACATGATACGCAACCCTAGGTNGTGNNGACACTATAGAATACTCAACCCTATGCATTCNAACGC
GTTGGGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAG
TAACTGTACCATTCCTAGCTCAAGCATTACAATGCCAGCATTCCAGCTATATGTATCATAACTTCATGC
GTGTCTTGCATATTGATTTATGTGCATCTTTCCATCCTCCAACAAACACAATTGATTGTACTCGGATCT
CTGTTTTGTTCGCCCCGTGTCAGGCACTACATTTCCGCTCGCAAGAGCTATTGACCTGTGTGTTTGTTG
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TATGAATAAATCAGTAAGTCTGTAGACGCAGCTTCTTACTCACGCCTTTGCTAGAACTGTAACGAGTGG
TTATTCATATGCTGGAATATTTTAGAACCTTTTGCTATATGATATCCTTTCCACGGATGTGTGAGTATG
TGCGTGCTTTGCATTGGTCCGATATATCTCTTTAGGCATGCATAGTGTGAATTGGTACGCAGTCAATCG
AATTCCCGCGGCCGGCATGGCCGACGGTANCNTGCGACGCNCNAGTGGCCAGAGCGACAGAGAAAAGCA
GAGGCAAAC
phrasel-OV-N-SOl-OlOO-W
CGATACGCCACCCTATTTTTNGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGGGAGCTC
TCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAGTAACTATAGGT
GCATTGAAAGGGAGTCCTTGGGATCCTCTAAGCAAAGCTCAACCATAGCCTGTACCTTTCCCAGTGGAA
AGCATAGAGGTAGTCTAAAAAGAAATGTTCCGCAGTGAGAAACTACTCTCATGAGCCACCTGACAAGAA
AACGAAGCGTATTCTCTATTTTGAAGGACCAGTTTTGCCCACTGGTTGGATACCTGGTGTGCCTGGTAA
GTAAGGGTCCCTAGCTCCTGACACCAACAACCTACTGTGCATTGCTCTCTCATCTGAGGACGTGATACC
TGTCCAGGCGTAATCTGTTAGAGAGTTCATCCACAGGTTTGGTCATGAAACAGCCTGCAGTGAAACCAC
TGCCATGGATTCAAAGGCATTGGCCTCCACAAGACTGATGGAGAAGCCCTCCAGACAGTCTCTCCAGGG
TGAAGTTAGCTGGCAGGCTTGATGCATCCAACCAGAGAGAANCCTATNAGATTAACTTCTGAAGTTATA
CTAAGAAAGTGTANTGTNCCGGACTGGTAGNGGGAAATGGTTAACNGGTGAGTAAGGTGTGTACGGATG
CTTGNGCGNTAGGACTGAGTTGGTTGTGCTGATATGACGTATTGGGTGTT
phrasel-O V-N-SOl-O lOl-W
GTNGACATGATACGCCACCTATTTATTTGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTG
GGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAGTAAC
TATAGGTGCATTGAAGAGGGAGTCCTTGGGATCCTCTAAACAAAGCTCAACCATAGCCTGTACCTTTCC
CAGTGGAAAGCATAGAGGTAGTCTAAAAAGAAATGTTCCGCAGTGAGAAACTACTCTCATGAGCCACCT
GACAAGAAAACGAAGCGTATTCTCTACTTTGAAGGACCAGTTTTGCCCACTGGTTGGATACCTGGTGTG
CCTGGTAAGTAAGGGGTCCCTAGCTCCTGACACCAACAACCTACTGTGCATTGCTCTCTCATCTGAGGA
CGTGATACCTGTCCAGGCGTAATCTGCTAGAGAGTTCATCCACAGGTTTGGTCATGAAACAGCCTGCAG
TGAAACCACTGCTATGGATTCAAAGGCATTGGCCTCCACAAGACTGATGGAGAAGCCCTCCAGACAGTC
TCTCCAGGGGTGAAGTTAGCTGGCAGGCTTGATGCATCCAACCAGAGAGAAACCTCTGCATCCTCCAGA
ATGTAAAACCTCCACTGTTGTGAAGTTGGCAAGGGTAGGAGTTTGCTTAGTCTGCTGTAGGCAAGTGAA
TTGGTACGCAGTCAATCGAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGG
phrasel-OV-N-SQl-0104-W
GACGATACGCCACCTATTTTTATGACACTATAGAATACTCAAGCTATGCATCNNCAACGCGTTGGGAGC
TCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAGTAACTCTTT
TACATTGATATGAAGGTTCCTTTCGGCTGGAGACCACATCCCTGAAACCTACATGTCGTTGAGGAGAGC
CTCCAACCCAGATCTGAAGCATCTTGAGTACAACATTAGGTTGGGGCTCATAGGAGACAGCGACTTCCC
TGTCACAAATCTGTCTTCCACCAGCCACCACCAAAGGTCCTCCTTGATTTCGGGGGTGATGGTGAAGAC
GAACAAGTCCGGGAAGACTTTCCTTCACTAGTTGGCCCTGAGGTAAAACTGCAACACTCTGGTGTATAA
CCTGCCCAACAGAACAAACTTCTCGATGGAAGACATTGTTCCCAGAAGGCTCATCATGCGTTGGCTGAG
CAGGATGGGCAAGATATGAAGTCCCAGACTTTCCTGAGGCAATGCTGAATTGGTACGCAGTCAATCGAA
TTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGG
phrasel-OV-N-SQl-0105-W
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CCATGATACGCCCCTGTNGTTNAAACACTATAGAATACTCAACCCATGCANGTTTAACGCGTTGGGAGC
TCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAGTAACAACAA
TTCTGTAGCGATCAAATGGTAATTGCTCCCGGGTCAGTGAGGTAGGTTACTGACATGCACTTTTTACCT
AGTCGTTGTGACAGGAAGCGCTCAGTTCCTTTCGAAAACGAAAGGTTCGCTCCCCCAGATACTGTTTTA
TAATTACTGTCATTTACCATTAGGCCCTGGTAAAGTTATCTAAATATAAGATTATTCAATTGAATAATC
TTTCTAAAATGTGTCATATGCCCGATTCAGTCCATCCTCTTTTCTATTTTATCATGTGCGAGCGGCACT
GGGTTCCTGAATTGGTACGCAGTCAATCGAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGT
CGGGCCCAATTCAGCCCTATAGTGAGTCGTAGTTACAATTCACTGGCCGTCGTAATTACAACGTCGTGA
CTGGGAAAACCCTAGAGCAGTNAACCCAAGCTTAATACGGCACTTGCAGNCACATACCCCCTTTACGCC
AGCTGGCGTAATAGCGAAGAGGCCCGCACACGATCGCCCTTACCGAACAGTTGCGCAAGCCTAGAATGG
CGAATGGACGCGCCCTGTANCGGACGCATNAAGCGGC
phrasel-ÛV-N-S01-0106-W
ATACATGATACGCCACCTATGTTGAACACTATAGAATACTCAAGCNTATGCATCNTNACGCGTTGGGAG
CTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGACTGCGTACCAATTCAGGCT
CTTGAGGAACTTCTTCAGTGCTAGGACTGTATTGCTGTTTCCATAGGGCATAATGACTCTTACTAGAAG
GGCGGAGTGTCACGACGTCACTGCTCCCAATCACGCTCTGATTGGTTCTAATATATGAGAGCTTTATTT
TCTTCCAGACTTCAGGAATATGCGGCCGGGCGGGGGGGAAGGAATGTAGCTCCCATATTTTCCCTTTGG
AATACCATATTTCTCCCTTGTAAAAGGTATGCACTTGTCTTAGTTCATAATGTACATGTTGCCATAACA
CTGTTGTTACTCAGGACTCATCAATCGAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCG
GG
phrasel-OV-N-S01-0107-W
CGCTATTANGTGACACTATAGAATACTCAACNCTATGCATCCAACGCGTTGGGAGCTCTCCCATATGGT
CGACCTGCAGGCGGCCGCGAATTCACTAGTGATTGATGAGTCCTGAGTAACAAGTTGATTGATTGATTG
ATGATTGATTGTCTTTGTCAGATGGCTAATAGTGTCTGTGTTCACACGAGATTGTAGAAATTGTTCATG
ATTTACTTGCTTTTGTGGTTTCATTGTGTCGTGGTTGGCTTTATGCCAGCACATTGGCTCACCTGGGGA
CTTTCGTATGAGAGAGAGAGAGAGAGAGAGAGAGAGAGCGAAAGATGATCTTCACTCGGATATCGTTTA
TTTTCTTCCACTTCATTTCTCATTTGTTATTTGGTCTTTCTCTTTCTTTCGTTCGCTCCCTGAATTGGT
ACGCAGTCAATCGAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGG
P it i lO
ACTACTGATACGCCGTNGGTTAGATGACACTATAGAATACTCAACCTATGCATTNCAACGCGTTGGGAG
CTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTAAGCAGTGTATCAACGCAGAG
TACTTTTTTTTTTTTTTTTTTTTTTTTTTTTGCAGTTAATTTATTGAAAGCAACGCTGAACATAACATT
GAAAGCATTTTGTTAAGTCACAATCCTTGAACAGAATCAAACAACGTTAACAATACGCACACACGTTCC
GCATGTTTAGTTATTGTATTCACTTACAGTCATTACCTTTGGTCCTNAACCAGAACTTAATGCCCACAA
GTNACTATTCTACAGTGCTCACAGCTTCGACTAGCTGGNNCACATATCTNNANGATTATGAAAATTGCA
TNNGACGACGAGTGGCGCTAAGGAAATGGACATTCCTGCATTACATTTACTCCTAGTAACTTCATGTTC
AG T GAG T T G G T GACAT cAC T CANAT T G GAGAT T TAAAGAACAGAC cAAAT TAAC G GAAC c  T TAAGAAAA
ACAATGCAAAACCGATATAAAGAACAACTATATTTGACTTCACTGT
P i t i l l
AACGTCATGACATGATACGCCACGCCTATGTTGTNAGTGACACTATAGAATACTCAAGCTATGCATNCA
ACGCGTTGGGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTAGCAGCTGT
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CGCCTGAGTGCGGAGGCTTGAAGAAACACACTCTCTCCAACTCCCTCACTGACTTGTGTGAAGTGTTGG
TGTTTACAGCTCCAGGGATGAAAAGAGGTAGTAGTGGTGCTTCGCTGGATAGCGGGGTGGTATCTGGTA
GTGTCGGGAGTGCCAGCAGCCGAGAGGATGCCCCCCTAAGCCCTGGAGCTTCCCACCTACACAACCTTT
CCTCGGGGTCACAGGGTGGTGCGTACACCAAGGCACTGGGACGTCGTAACAAGCTGTCACAGGTCCAAC
TGAAGGCTGGGCTTCCGGAGGGGACAGAGGTGTGATCAGGCAGCGCTAAATTAGGGCACTTCTCAAGGA
AACTTTGGATGTCTCGACGTGGGTTGCAGGCTAGGGAATCTGGTTTCTGAACCTTCAGACTTCACATTT
TGGCCTCTCTGACCCAAGGCCTAATGATCCTACGTTGGCCTTTAGATTTTAAAAGGTCTTATACAGCAT
TGTTCTGGCTGGATTATACTTCTGACCAGACGATTTGACCATCACATATTTAGATCCTAAGAATTTACT
TAGGATTTAGTAGGCTGAGGCTTTTGTCCACACTTAGGGCCTACATTTAACTTCATTGTGAATAGACTC
CACAATCTGTGGGCACTTTGCTAGGCATCTG
P it i6 (F )
GAATTTTAATCACTATAGGCGAACCGGCCCTTTAACGCATGCTCCGGCCGCATGNGCGGCGTTTGAATT
CGATTAAGCAGTGGTATCAACGCAGAGTACTTTTTCTTTTTTTTAAATAGCAATCAGTGGTTATTTTGG
CTGAGTGACTTCGACCTTTGGGACTCGAGGGGACTTAACCGGAGTGGAGTTGAATGACTGTGTATTTCC
GGTTGAGCGGTTGATGCGTCTCATCACCATATGCTTCAGTTCGTCATGGCTCAGCGGACGGAGTTCAAT
TTCCTCATTAATCTCATTCAAGTCTTCTTCTTCCCCAAGACCTGGAGCAGCTATAGTGACGGTGACTGC
GGCGGGAGGTCAGCGGAACTTCTTCATATCTGGCTCCTTTGTCTTTCCCTCTTTTCCTTTCTCCTTTTC
CTTCTCGGGAGTTAAATTCCTCATCTCTATGAAGTGCTGCAGGTGTAGAAGCTCCATCGTCCGCTGTTC
GATGATGCCCATGTACAGAAGGATGTTCTTCTCCGTGACGCCCGCTTCGCTCCCCAGCATCTCGTTGAT
CGGGGTCCTATTGCAGCCCAGACACCGGAACAGAATCAACTAGTTGAATTTCGCGGCGCCTGCAGGTCG
ACCATATGGGAGAGCTCCCAACGCGT
P i t i 6
ACGCTATGACATGATTACGCCCANGCTGAGTTTAAGTGACACTATAGAATACTCANNCGCTATGCATCC 
AACGCGTTGGGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTGATTCTGTTCCG 
GTGTCTGGGCTGCAATAGGACCCCGATCAACGAGATGCTGGGGAGCGAAGCGGGCGTCACGGAGAAGAA 
CATCCTTCTGTACATGGGCATCATCGAACAGCGGACGATGGAGCTTCTACACCTGCAGCACTTCATAGA 
GATGAGGAATTTAACTCCCGAGAAGGAAAAGGAGAAAGGAAAAGAGGGAAAGACAAAGGAGCCAGATAT 
GAAGAAGTTCCGCTGACCTCCCGCCGCAGTCACCGTCACTATAGCTGCTCCAGGTCTTGGGGAAGAAGA 
AG AC T T G AAT G AG AT T AC AN T GAG G AAAT T G AAC TCCGTCCGCT G AGC c  AT GAC G AAC T G AAGC AT AT G 
GTGATGAGACGCATCAACCGCTCAACCGGAAATACACAGTCATTCCAACTCCAATTCGGGTTAAAGTTC 
CCTTACGAATTCCCAAAGGTCNGAAGTCACNCTCAGCCAAAATAACCACTGATTGCTATTTACAANCAC 
AACACACAANCACGCACACAAAACACACANAAAAGTACTCNGCGTCTGCATAACCACTGCTTAATCGAA 
TTCCCCGCAGGCCGCCAATGGCAGGCCGGGAGCCATGCGAAGTCGGGGCCCCAATTCGGACCATATAGT 
GAAGTCCGTATTAANCAATTCACTGGGCCGATCGNTTTTTACAACAGTTCGTTGACTGGGAAAAC

Figure A.2 Nucleotide sequence o f Mn-SOD o f P. monodon from cDNA library o f
p.monodon
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CL67Contigl
AGGAGGTGTTTGGACGCCAGGAATCTTCAAGCAACAAAATGGCTGACGCTGCTGTTATTGAGAAGCTGG
AGGCTGGCTTCAAGAAACTTGAAGCCGCCACTGACTGCAAGTCTCTCCTGAAGAAGTACCTTTCTAAGG
CTGTCTTCGACCAGCTCAAGGAAAAGAAGACCTCCGTGGGAGCCACCCTCCTCGACGTCATCCAGTCCG
GTGTGGAGAACCTGGACTCTGGTGTTGGTATCTATGCTCCCGACGCAGAGGCCTACACCCTCTTCTCTC
CCCTCTTT GACC c  CAT CAT c  GAGGAC TACCATGTTGGCTT cAAGCAGAC c  GACAAG cAC c  c  cAACAAG G
ACTTCGGTGATGTGAACACCTTCGTGAACGTTGACCCCGAGGGCAAGTACGTCATCTCCACCCGCGTCC
GCTGCGGTCGCTCCATGGAGGGCTACCCCTTCAACCCCTGCCTCACCGAGGCCCAGTACAAGGAGATGG
AGGCTAAGGTTTCCTCTACCCTCTCCAGCCTTGAGGGCGAGCTCAAGGGTACCTACTACCCCCTCACTG
GCAT GAG CAAG GAAG T c  c AG c AGAAGC T GAT C GAC GAC CAC TTCCTCTT CAAGGA
CL67Contig2
GACCGACAAGCACCCCAACAAGGACTTCGGTGATGTGAACACCTTCGTGAACGTTGACCCCGAGGGCAA
GTACGTCATCTCCACCCGCGTCCGCTGCGGTCGCTCCATGGAGGGCTACCCCTTCAACCCCTGCCTCAC
CGAGGCCCAGTACAAGGAGATGGAGGCTAAGGTTTCCTCTACCCTCTCCAGCCTTGAGGGCGAGCTCAA
GGGTACCTACTACCCCCTCACTTTCTGCCCCACCAACCTTGGCACCACTGTGCGCGCCTCCGTCCACAT
CAAGCTGCCCAAGCTTGCCGCCAACCGCGAGAAGCTTGAGGAGGTCGCTGGCAAGTACAACCTGCAGGT
GCGCGGCACCCGCGGTGAGCACACTGAGGCTGAGGGCGGCATCTACGATATCTCCAACAAGAGCCGCAT
GGGTCTGACCGAGTTCCAGGCTGTCAAGGAGATGCAGGACGGTATCCTTGAGCTCATCAAGATGGAGAA
GGAGATGTAAGAAGCTTACTTTTAGTTACTACAGTCATTCCCGGCTCTCAACCCCCTATGGGTGGGGGC
GAGCTGGTTTTAACTGTGGCGGTGTAGAAGGAGGGAGCGCCCTTAACCATGGGCTTAGATCCTAACGGA
TGAAGTCCAAGGAGAAGGGCGTACCGGATGGAGTGAGTCACCCAACTGTGTGAAGCTCCGGTAACATTC
CAGGCTACCCGGAGCTTTTGGGGGGGGGCGACAACTGTAAATACCACCACGTACATGATTGGTAATGCT
ACCCCCAACTATAATCACAAATATAT
CL67Contig3
CCACCCATAGGGGGTTGAGAGCCGGGAATGACTGTAGTAACTAAAAGTAAGCTTCTTACATCTCCTTCT
CCATCTTGATGAGCTCAAGGCTGGAGAGGGTAGAGGAAACCTTAGCCTCCATCTCCTTGTACTGGGCCT
CGGTGAGGCAGGGGTTGAAGGGGTAGCCTTCCATGGAGCGACCGCAGCGGACGCGGGTGGAGATGACGT
ACTTGCCCTCGGGGTCAACGTTCACGAAGGTGTTCACATCACCGAAGTCCTTGTTGGGGTGCTTGTCGG
TCTGCTTGAAGCCAACATGGTAGTCCTCGATGATGGGGTCAAAGAGGGGAGAGAAGAGGGTGTAGGCCT
CTGCGTCGGGAGCATAGATACCAACACCAGAGTCCAGGTTCTCCACACCGGACTGGATGACGTCGAGGA
GGGTGGCTCCCAGGGAGGTCTTCTTTTCCTTGAGCTGGTCGAAGACAGCCTTAGAAAGGTACTTCTTCA
GGAGAGACTTGCAGTCAGTGGCGGCTTCAAGTTTCTTGAAGCCAGCCTCCAGCTTCTCAATAACAGCAG
CGTCAGCCATTTTGTTGCTTGAAGATTCCTGGCGTCCAAACACCTCCTCGAC
HC-H-S01-0252-LF
ACAGATACGCAGCTCGAAATACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCG
CTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGAGGAGGTGTTTGGACGCCAGGAA
TCTTCAAGCAACAAAATGGCTGACGCTGCTGTTATTGAGAAGCTGGAGGCTGGCTTCAAGAAACTTGAA
GCCGCCACTGACTGCAAGTCTCTCCTGAAGAAGTACCTTTCTAAGGCTGTCTTCGACCAGCTCAAGGAA
AAGAAGACCTCCCTGGGAGCCACCCTCCTCGACGTCATCCAGTCCGGTGTGGAGAACCTGGACTCTGGT
GTTGGTATCTATGCTCCCGACGCAGAGGCCTACACCCTCTTCTCTCCCCTCTTTGACCCCATCATCGAG
GACTACCATGTTGGCTTCAAGCAGACCGACAAGCACCCCAACAAGGACTTCGGTGATGTGAACACCTTC
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GTGAACGTTGACCCCGAGGGCAAGTACGTCATCTCCACCCGCGTCCGCTGCGGTCGCTCCATGGAGGGC
TACCCCTTCAACCCCTGCCTCACCGAGGCCCAGTACAAGGAGATGGAGGCTAAGGTTTCCTCTACCCTC
TCCAGCCTTGAGGGCGAGCTCAAGGGTACCTACTACCCCCTCACTGGCATGAGCAAGGAAGTCCAGCAG
AAGCTGATCGACGACCACTTCCTCTTCAAGGAGGGTGACCGCTTCCTGCAGGCCGCCAACGCTTGCCGC
TACTGGCCCGCCGGCCGTGGCATCTACCACAACGACAAC
HC-H-S01-0364-LF
GTATGACATGATACCCCGCTCGATATTACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACGCGGTGG
CGGCCGCTCTAGAAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGCCTCGTGCCGAATTCG
GCACGAGGGTTTGGACGCCAGGAATCTTCAAGCAACAAAATGGCTGACGCTGCTGTTATTGAGAAGCTG
GAGGCTGGCTTCAAGAAACTTGAAGCCGCCACTGACTGCAAGTCTCTCCTGAAGAAGTACCTTTCTAAG
GCTGTCTTCGACCAGCTCAAGGAAAAGAAGACCTCCCTGGGAGCCACCCTCCTCGACGTCATCCAGTCC
GGTGTGGAGAACCTGGACTCTGGTGTTGGTATCTATGCTCCCGACGCAGAGGCCTACACCCTCTTCTCT
CCCCTCTTTGACCCCATCATCGAGGACTACCATGTTGGCTTCAAGCAGACCGACAAGCACCCCAACAAG
GACTTCGGTGATGTGAACACCTTCGTGAACGTTGACCCCGAGGGCAAGTACGTCATCTCCACCCGCGTC
CGCTGCGGTCGCTCCATGGAGGGCTACCCCTTCAACCCCTGCCTCACCGAGGCCCAGTACAAGGAGATG
GAGGCTAAGGTTTCCTCTACCCTCTCCAGCCTTGAGGGCGAGCTCAAGGGTACCTACTACCCCCTCACT
GGCATGAGCAAGGAAGTCCAGCAGAAGCTGATCGACGACCACTTCCTCTTCAAGGAGGGTGACCGCTTC
CTGCAGGCCGCCAACGCTTGCCGCTACTGGCCCGCCGGCCGTGGC
HC-H-S01-0418-LF
NCATGACATGATACCCCTCGTTATTACCTCACTAAAGGGAACCCCAGCTGNTTTCTCCACGCGGTGGCG
GCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGTGTGAACGAGATTGAGAAG
AGGATTCCTTTCTCTCACCACGACCGCCTGGGCTTCCTCACTTTCTGCCCCACCAACCTTGGCACCACT
GTGCGCGCCTCCGTCCACATCAAGCTGCCCAAGCTTGCCGCCAACCGCGAGAAGCTTGAGGAGGTCGCT
GGCAAGTACAACCTGCAGGTGCGCGGCACCCGCGGTGAGCACACTGAGGCTGAGGGCGGCATCTACGAT
ATCTCCAACAAGCGCCGCATGGGTCTGACCGAGTTCCAGGCTGTCAAGGAGATGCAGGACGGTATCCTT
GAGCTCATCAAGATGGAGAAGGAGATGTAAGAAGCTTACTTTTAGTTACTACAGTCATTCCCGGCTCTC
AACCCCCTATGGGTGGGGGCGAGCTGGTTTTAACTGTGGCGGTGTAGAAGGAGGGAGCGCCCTTAACCA
TGGGCTTAGATCCTAACGGATGAAGTCCAAGGAGAAGGGCGTACCGGATGGAGTGAGTCACCCAACTGT
GTGAAGCTCCGGTAACATTCCAGGCTACCCGGAGCTTATTGGGGGGGGCGACAACTGTAAATACCACAC
GTACATGATTGGTAATGCTAACCCCAATATAATCACAAATATTAAAAAACAAAAANAANAAAACTCGAG
GGGGGGCCCGGGTACCCAAATTTCGCCCTATAGTGAGTCGTATTACCAATTCACTTGGCCGTACAGTTA
TTAACAACGTCGGTGACTGGGAAAACCCTGGGGTAACCAAATTAATCGGCTTTGGCNGAAATTCCCCTT
TCGGCCAGATGGGCGTATAGGAAGAGGCCGAACAGATATGCCTTCCCAACAAGTTGAGCAGCTGGAATG
HC-V-S01-0039-LF
GACCGACAAGCACCCCAACAAGGACTTCGGTGATGTGAACACCTTCGTGAACGTTGACCCCGAGGGCAA
GTACGTCATCTCCACCCGCGTCCGCTGCGGTCGCTCCATGGAGGGCTACCCCTTCAACCCCTGCCTCAC
CGAGGCCCAGTACAAGGAGATGGAGGCTAAGGTTTCCTCTACCCTCTCCAGCCTTGAGGGCGAGCTCAA
GGGTACCTACTACCCCCTCACTTTCTGCCCCACCAACCTTGGCACCACTGTGCGCGCCTCCGTCCACAT
CAAGCTGCCCAAGCTTGCCGCCAACCGCGAGAAGCTTGAGGAGGTCGCTGGCAAGTACAACCTGCAGGT
GGGGGGCACCGCGGTGAGCACACTGAGGGTGAGGGCGGCATCTACGATATCTCCAACAAGAGCCGCATG
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GGTCTGACCGAGTTCCAGGCTGTGAAGGAGATGCAGGAGGGTATCCTTGAGCTCATCAAGATGGAGAAG
GAGATGTAAGAAGCTTACTTCTTAGTTACTATAGTCATTCCCGG
HC-V-SO1-0372-LF
CCAGGCTGTCAAGGAGATGCAGGACGGTATCCTTGAGCTCATCAAGATGGAGAAGGAGATGTAAGAAGC
TTACTTTTAGTTACTACAGTCATTCCCGGCTCTCAACCCCCTATGGGTGGGGGCGAGCTGGTTTTAACT
GTGGCGGTGTAGAAGGAGGGAGCGCCCTTAACCATGGGCTTAGATCCTAACGGATGAAGTCCAAGGAGA
AGGGCGTACCGGATGGAGTGAGTCACCCAACTGTGTGAAGCTCCGGTAACATTCCAGGCTACCCGGAGC
TTTTGGGGGGGGGCGACAACTGTAAATACCACCACGTACATGATTGGTAATGCTACCCCCAACTATAAT
cACAAATATATAAAAAAAAAAAAAT TAAAACTT
HC-W-S01-0045-LF
GACTTGATTACGCCACGCTCGAANTTACCCTCACTAAAGGGAACAAAAGCTGGAGCTCGCGCGCCTGCA
GGTCGACACTAGTGGATCCAAAGAATTCGGCACGAGGCGAGGAGGTGTTTGGACGCCAGGAATCTTCAA
GCAACAAAATGGCTGACGCTGCTGTTATTGAGAAGCTGGAGGCTGGCTTCAAGAAACTTGAAGCCGCCA
CTGACTGCAAGTCTCTCCTGAAGAAGTACCTTTCTAAGGCTGTCTTCGACCAGCTCAAGGAAAAGAAGA
CCTCCCTGGGAGCCACCCTCCTCGACGTCATCCAGTCCGGTGTGGAGAACCTGGACTCTGGTGTTGGTA
TCTATGCTCCCGACGCAGAGGCCTACACCCTCTTCTCTCCCCTCTTTGACCCCATCATCGAGGACTACC
ATGTTGGCTTCAAGCAGACCGACAAGCACCCCAACAAGGACTTCGGTGATGTGAACACCTTCGTGAACG
TTGACCCCGAGGGCAAGTACGTCATCTCCACCCGCGTCCGCTGCGGTCGCTCCATGGAGGGCTACCCCT
TCAACCCCTGCCTCACCGAGGCCCAGTACAAGGAGATGGAGGCTAAGGTTTCCTCTACCCTCTCCAGCC
TTGAGCTCATCAAGATGGAGAAGGAGATGTAAGAAGCTTACTTTTAGTTACTACAGTCATTCCCGGCTC
TCAACCCCCTATGGGTGGGGGCGAGCTGGTTTTAACTGTGGCGGTGTAGAAGGAGGGAGCGCCCTTAAC
CATGGGCTTAGATCCTAACGGATGACGTCCAAGGAGAAGGGCGTACCGGATGGA
OV-N-S01-Q421-W
GCATGACATGATTACGCCAGCTCGAAATTACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGG
TGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGAGGAGGTGTTTGGA
CGCCAGGAATCTTCAAGCAACAAAATGGCTGACGCTGCTGTTATTGAGAAGCTGGAGGCTGGCTTCAAG
AAACTTGAAGCCGCCACTGACTGCAAGTCTCTCCTGAAGAAGTACCTTTCTAAGGCTGTCTTCGACCAG
CTCAAGGAAAAGAAGACCTCCCTGGGAGCCACCCTCCTCGACGTCATCCAGTCCGGTGTGGAGAACCTG
GACTCTGGTGTTGGTATCTATGCTCCCGACGCAGAGGCCTACACCCTCTTCTCTCCCCTCTTTGACCCC
ATCATCGAGGACTACCATGTTGGCTTCAAGCAGACCGACAAGCACCCCAACAAGGACTTCGGTGATGTG
AACACCTTCGTGAACGTTGACCCCGAGGGCAAGTACGTCATCTCCACCCGCGTCCGCTGCGGTCGCTCC
ATGGAAGGCTACCCCTTCAACCCCTGCCTCACCGAGGCCCAGTACAAGGAGATGGAGGCTAAGGTTTCC
TCTACCCTCTCCAGCCTTGAGCTCATCAAGATGGAGAAGGAGATGTAAGAAGCTTACTTTTAGTTACTA
CAGTCATTCCCGGCTCTCAACCCCCTATGGGTGGGGGCGAGCTGGTTTTAACTGTGGCGGTGTAGAAGG
AGGGAGCGCCCTTAACCATGGGCTTAGATCCTAACGGATGAAGTCCAAGGCAGAAGGGCGTACCGGATG
GAGTGAGTCACCCAACTGTGTGAAGCTCCGGTAACATTCCAGGCTACCCGGAGCTTTTGGGGGGGGGCG
ACAACTGTAAATTCCACCACGTACATTGCATTGGTAATGCTACT
OV-N-S01-Q774-W
AACGCTATGACATGATACGCAAGCTCGATAATTACCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCG
CGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGGTCGAGGAGGT
GTTTGGACGCCAGGAATCTTCAAGCAACAAAATGGCTGACGCTGCTGTTATTGAGAAGCTGGAGGCTGG
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CTTCAAGAAACTTGAAGCCGCCACTGACTGCAAGTCTCTCCTGAAGAAGTACCTTTCTAAGGCTGTCTT
CGACCAGCTCAAGGAAAAGAAGACCTCCCTGGGAGCCACCCTCCTCGACGTCATCCAGTCCGGTGTGGA
GAACCTGGACTCTGGTGTTGGTATCTATGCTCCCGACGCAGAGGCCTACACCCTCTTCTCTCCCCTCTT
TGACCCCATCATCGAGGACTACCATGTTGGCTTCAAGCAGACCGACAAGCACCCCAACAAGGACTTCGG
TGATGTGAACACCTTCGTGAACGTTGACCCCGAGGGCAAGTACGTCATCTCCACCCGCGTCCGCTGCGG
TCGCTCCATGGAAGGCTACCCCTTCAACCCCTGCCTCACCGAGGCCCAGTACAAGGAGATGGAGGCTAA
GGTTTCCTCTACCCTCTCCAGCCTTGAGCTCATCAAGATGGAGAAGGAGATGTAAGAAGCTTACTTTTA
GTTACTACAGTCATTCCCGGCTCTCAACCCCTATGGGTGGGGGCGAGCTGGTTTTAACTGTGGCGGTGT
AGAAGGAGGGAGCGCCCTTAACCATGGGGCTTAGATCCTAACCGGATGAAGGTCAAGGAGAAGGGCGTA
CCGT
OV-N-S01-Q983-W
ACGCTATGACATGATTACGCCNCGCTCGATATTACCCTCACTAAAGGGAACAACCAAGCTGGAGCTCCA
CCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGGGTGTT.TG
GACGCCAGGAATCTTCAAGCAACAAAATGGCTGACGCTGCTGTTATTGAGAAGCTGGAGGCTGGCTTCA
AGAAACTTGAAGCCGCCACTGACTGCAAGTCTCTCCTGAAGAAGTACCTTTCTAAGGCTGTCTTCGACC
AGCTCAAGGAAAAGAAGACCTCCCTGGGAGCCACCCTCCTCGACGTCATCCAGTCCGGTGTGGAGAACC
TGGACTCTGGTGTTGGTATCTATGCTCCCGACGCAGAGGCCTACACCCTCTTCTCTCCCCTCTTTGACC
CCATCATCGAGGACTACCATGTTGGCTTCAAGCAGACCGACAAGCACCCCAACAAGGACTTCGGTGATG
TGAACACCTTCGTGAACGTTGACCCCGAGGGCAAGTACGTCATCTCCACCCGCGTCCGCTGCGGTCGCT
CCATGGAÀGGCTACCCCTTCAACCCCTGCCTCACCGAGGCCCAGTACAAGGAGATGGAGTCTAAGGTTT
CCTCTACCCTCTCCAGCCTTGAGGGCGAGCTCAAGGGTACCTACTACCCCCTCACTGGCATGAGCAAGG
AAGTCCAGCAGA
phrasel-CL78CONTIGl
AGGAGGTGTTTGGACGCCAGGAATCTTCAAGCAACAAAATGGCTGACGCTGCTGTTATTGAGAAGCTGG
AGGCTGGCTTCAAGAAACTTGAAGCCGCCACTGACTGCAAGTCTCTCCTGAAGAAGTACCTTTCTAAGG
CTGTCTTCGACCAGCTCAAGGAAAAGAAGACCTCCCTGGGAGCCACCCTCCTCGACGTCATCCAGTCCG
GTGTGGAGAACCTGGACTCTGGTGTTGGTATCTATGCTCCCGACGCAGAGGCCTACACCCTCTTCTCTC
CCCTCTTTGACCCCATCATCGAGGACTACCATGTTGGCTTCAAGCAGACCGACAAGCACCCCAACAAGG
ACTTCGGTGATGTGAACACCTTCGTGAACGTTGACCCCGAGGGCAAGTACGTCATCTCCACCCGCGTCC
GCTGCGGTCGCTCCATGGAGGGCTACCCCTTCAACCCCTGCCTCACCGAGGCCCAGTACAAGGAGATGG
AGGCTAAGGTTTCCTCTACCCTCTCCAGCCTTGAGGGCGAGCTCAAGGGTACCTACTACCCCCTCACTG
GCATGAGCAAGGAAGTCCAGCAGAAGCTGATCGACGACCACTTCCTCTTCAAGGA
phrasel-CL78CONTIG2
GACCGACAAGCACCCCAACAAGGACTTCGGTGATGTGAACACCTTCGTGAACGTTGACCCCGAGGGCAA
GTACGTCATCTCCACCCGCGTCCGCTGCGGTCGCTCCATGGAGGGCTACCCCTTCAACCCCTGCCTCAC
CGAGGCCCAGTACAAGGAGATGGAGGCTAAGGTTTCCTCTACCCTCTCCAGCCTTGAGGGCGAGCTCAA
GGGTACCTACTACCCCCTCACTTTCTGCCCCACCAACCTTGGCACCACTGTGCGCGCCTCCGTCCACAT
CAAGCTGCCCAAGCTTGCCGCCAACCGCGAGAAGCTTGAGGAGGTCGCTGGCAAGTACAACCTGCAGGT
GCGCGGCACCCGCGGTGAGCACACTGAGGCTGAGGGCGGCATCTACGATATCTCCAACAAGAGCCGCAT
GGGTCTGACCGAGTTCCAGGCTGTCAAGGAGATGCAGGACGGTATCCTTGAGCTCATCAAGATGGAGAA
GGAGATGTAAGAAGCTTACTTTTAGTTACTACAGTCATTCCCGGCTCTCAACCCCCTATGGGTGGGGGC
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GAGCTGGTTTTAACTGTGGCGGTGTAGAAGGAGGGAGCGCCCTTAACCATGGGCTTAGATCCTAACGGA
TGAAGTCCAAGGAGAAGGGCGTACCGGATGGAGTGAGTCACCCAACTGTGTGAAGCTCCGGTAACATTC
CAGGCTACCCGGAGCTTTTGGGGGGGGGCGACAACTGTAAATACCACCACGTACATGATTGGTAATGCT
ACCCCCAACTATAATCACAAATATATAAAAAAAAAAAAATTAAAACTT
phrasel-CL78CONTIG3
CCACCCATAGGGGGTTGAGAGCCGGGAATGACTGTAGTAACTAAAAGTAAGCTTCTTACATCTCCTTCT
CCATCTTGATGAGCTCAAGGCTGGAGAGGGTAGAGGAAACCTTAGCCTCCATCTCCTTGTACTGGGCCT
CGGTGAGGCAGGGGTTGAAGGGGTAGCCTTCCATGGAGCGACCGCAGCGGACGCGGGTGGAGATGACGT
ACTTGCCCTCGGGGTCAACGTTCACGAAGGTGTTCACATCACCGAAGTCCTTGTTGGGGTGCTTGTCGG
TCTGCTTGAAGCCAACATGGTAGTCCTCGATGATGGGGTCAAAGAGGGGAGAGAAGAGGGTGTAGGCCT
CTGCGTCGGGAGCATAGATACCAACACCAGAGTCCAGGTTCTCCACACCGGACTGGATGACGTCGAGGA
GGGTGGCTCCCAGGGAGGTCTTCTTTTCCTTGAGCTGGTCGAAGACAGCCTTAGAAAGGTACTTCTTCA
GGAGAGACTTGCAGTCAGTGGCGGCTTCAAGTTTCTTGAAGCCAGCCTCCAGCTTCTCAATAACAGCAG
CGTCAGCCATTTTGTTGCTTGAAGATTCCTGGCGTCCAAACACCTCCTCGAC

Figure A 3 Nucleotide sequence o f AK o f P. monodon from cDNA library o f  
p.monodon
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c y to c h r o m e
Cu

ATGACATÇATCTCACGGACACCACGCTTTCCATTTAGTAGATATAAGACCATGACCACTT 
--------- ACTkGTGATTGGTAAGCATGGTTTCCATTTAGTAGATATAAGACCATGACCACTT* Vr * * * ไ*•ไ*- ไ*- ไ*โ ไ*: ไ*โ ไ*-ไ* ไ*: ★ ★ ★ ไ*--*--*-'*-'*ไ*โ-*--*ไ*-*--*--*โ'*โ*ไ*- ไ*’'*โ'***-*--*โไ*-'*--*-

c y to c h r o m e
Cu

ACAGGTTCAATTAGAGCTATAATATTAACCACAGGACTAGTTAAATGATTTCATCAATTT 
ACAGGTTCAATTAGAGCTATAATATTGACTACGGGATTAGTTAAATGATTTCATCAATTT * * * * * * * * * * * * * -* * * * * * * * * * * * *  ** ** * * * * * * * * * * * * * * * * * * * * * * * * * *

c y to c h r o m e
Cu

AACCCTGACCTTTTATTTTTAGGAATTATTGCGACAACTCTTACTATAATTCAATGATGA 
AATCCTGACCTTTTATTTTTAGGAATTATTGCAACAACTCTTACTATAATTCAATGATGA * * *************************•*:★ **  * * * * * * * * * * * * * * * * * * * * * * * * * * *

c y to c h r o m e
Cu

CGAGATATTACGCGAGAAGGTACTTACCAAGGATTACATACTAAAGCAGTTACTATCGGC 
CGAGATATTACACGAGAAGGTACCTATCAAGGGTTACATACGAAAGCAGTTACTATCGGT ★  ไ*-********* * * * * * * * * * * *  ** ** * **  * * * * * * * *  * * * * * * * * * * * * * * * * *

c y to c h r o m e
Cu

CTTCGATGGGGTATAATCTTGTTTATTACTTCAGAAG-TATTATTTTTTTTCTCTTTCTT 
CTTCGATGAGGTATAATCTTATTTATTACCTCAGAAGGTATTATTTTTTTTCTCTTTCTT * * * * * * * *  * * * * * * * * * * *  * * * * * * * *  * * * * * * *  * * * * * * * * * * * * * * * * * * * * * *

c y to c h r o m e
Cu

TTGAGC--TTTTTTCCACAGAA-GATTATCTCCTAACGTAGAAGTAGGTAGTTGTTGACC
TTGAGCCTTTTTTTTCACAGAAAGATTATCTCCTAATGTAGAA----------------------------------** * * * *  * ** ** *  * * * * * * *  * * * * * * * * * * * * *  * * * * * *

c y to c h r o m e
Cu

TCCTGCAGGAATTCAAACCTTTAACCCTTTTCAAATTCCTCTCCTTAATACAGCAATCCT

Figure A.4 Alignment o f nucleotide sequence o f Cu/Zn product from DNA  
sequencing with cytochrome c oxidase subunit 3 o f P. m o n o d o n .
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A p p e n d i x  c

Figure A.5 The expression level of AK gene transcripts in haemocyte of pre-stress 
shrimp and between control and stress with salinity change in comparison with p-actin 
gene. Samples were obtained from 3 shrimps (Set 1, Set 2 and Set 3, respectively) and 
analyzed by 1.2% agarose gel electrophoresis. A, B, and c  are the result of at 15, 30 and 
45ppt of stress shrimp. Lane M is 100 bp markers, Lane 1- 6 represent 2, 6, 12, 24, 48, 
and 72h of stress with salinity change.



1 4 5

p-Act in AK
Pre-stress

p-Actin P-Actin p-Actin
Set 1 Set 2 Set3

Figure A.6 The expression level of AK gene transcripts in gill of pre-stress shrimp and 
between control and stress with salinity change in comparisons with P-actin gene. 
Samples were obtained from 3 shrimps (Set 1, Set 2 and Set 3, respectively) and analyzed 
by L2% agarose gel electrophoresis. A, B, and c  are the result of at 15, 30 and 45ppt of 
stress shrimp. Lane M is 100 bp markers, Lane 1- 6 represent 2, 6, 12, 24, 48, and 72h of 
stress with salinity change.
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M 1 2 3 M 1 2 3

P-Actin Mn-SOD 
Pre-stress

Figure A.7 The expression level of Mn-SOD gene transcripts in gill of pre-stress shrimp 
and between control and stress with salinity change in comparisons with (3-actin gene. 
Samples were obtained from 3 shrimps (Set 1, Set 2 and Set 3, respectively) and analyzed 
by 1.2% agarose gel electrophoresis. A, B, and c  are the result of at 15, 30 and 45ppt of 
stress shrimp. Lane M is 100 bp markers, Lane 1- 6 represent 2, 6, 12, 24, 48, and 72h of 
stress with salinity change.
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P-Actin HSP70 
Pre-stress

Figure A.8 The expression level of HSP70 gene transcripts in gill of pre-stress shrimp 
and between control and stress with salinity change in comparisons with P-actin gene. 
Samples were obtained from 3 shrimps (Set 15 Set 2  and Set 3, respectively) and analyzed 
by 1 . 2 %  agarose gel electrophoresis. A, B, and c  are the result of at 15, 30 and 45ppt of 
stress shrimp. Lane M is 100 bp markers, Lane 1- 6 represent 2, 6, 12, 24, 48, and 72h of 
stress with salinity change.
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P-Actin HSP90 
Pre-stress

Figure A.9 The expression level of HSP90 gene transcripts in gill of pre-stress shrimp 
and between control and stress with salinity change in comparisons with p-actin gene. 
Samples were obtained from 3 shrimps (Set 1, Set 2 and Set 3, respectively) and analyzed 
by 1 . 2 %  agarose gel electrophoresis. A, B, and c  are the result of at 15, 30 and 45ppt of 
stress shrimp. Lane M is 100 bp markers, Lane 1- 6 represent 2, 6, 12, 24, 48, and 72h of 
stress with salinity change.

>
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M I 2 3 \ l I 2 3

P-Actin DADI
Pre-stress

Figure A.10 The expression level of DADI gene transcripts in gill of pre-stress shrimp 
and between control and stress with salinity change in comparisons with P-actin gene. 
Samples were obtained from 3 shrimps (Set 1, Set 2 and Set 3, respectively) and analyzed 
by 1.2% agarose gel electrophoresis. A, B, and c  are the result of at 15, 30 and 45ppt of 
stress shrimp. Lane M is 100 bp markers, Lane 1- 6 represent 2, 6, 12, 24, 48, and 72h of 
stress with salinity change.
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P-Actin 2-Cys 
Pre-stress

Set 1 Set 2 Set3

Figure A .ll The expression level of Thioredoxin peroxidase gene transcripts in gill of 
pre-stress shrimp and between control and stress with salinity change in comparisons 
with (3-actin gene. Samples were obtained from 3 shrimps (Set 1, Set 2 and Set 3, 
respectively) and analyzed by 1.2% agarose gel electrophoresis. A, B, and c  are the result 
of at 15, 30 and 45ppt of stress shrimp. Lane M is 100 bp markers, Lane 1- 6 represent 2, 
6, 12, 24, 48, and 72h of stress with salinity change.
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p-Actin Mn-SOD p-Actin Mn-SOD p-Actin Mn-SOD
Set 1 Set 2 Set 3

Figure A.12a The expression level of Mn-SOD gene transcripts in haemocyte from 
p . m o n o d o n  of tankl (1) and Tank2 (2) between control and stress with V . h a r v e y i  

exposure in comparison with (3-actin gene. Samples were obtained from 3 shrimps and 
analyzed by 1. 2 %  agarose gel electrophoresis. A=Cotrol 1, B= V i b r i o .  1, C=Control2 and 
D= V i b r i o 2  are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1- 
6 represent 0, 6, 12, 24,48, and 72h of stress shrimp with V . h a r v e y i .



p-Actin Mn-SOD
Set 1

P-Actin Mn-SOD
Set 2

Figure A.12b The expression level of Mn-SOD gene transcripts in gill from p . m o n o d o n  

of tankl (1) and Tank2 (2) between control and stress with V . h a r v e y i  exposure in 
comparison with p-actin gene. Samples were obtained from 3 shrimps and analyzed by 
1.2% agarose gel electrophoresis. A=Cotroll, B= V i b r i o .  1, C=Control2 and D= V i b r i o 2  

are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1-6 represent 
0, 6, 12, 24, 48, and 72h of stress shrimp with V . h a r v e y i .
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p-Actin AK
Set 1

p-Actin

M 1 2 J 4

AK
Set 2

Figure A.13a The expression level of AK gene transcripts in haemocyte from 
P  m o n o d o n  of tankl (1) and Tank2 (2) between control and stress with V . h a r v e y i  

exposure in comparison with fi-actin gene. Samples were obtained from 3 shrimps and 
analyzed by 1.2% agarose gel electrophoresis. A-Cotroll, B= V i b r i o .  1, C=Control2 and 
D= V i b r i o 2 are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1- 
6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with V . h a r v e y i .
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P-Actin AK p-Actin

M 1 2 3 4

AK

M 1 2 3 4 M 1 2 3 4

bp

hlOOfllsee
B

Set 1 Set 2 Set 3

Figure A.13b The expression level of AK gene transcripts in gill from p . m o n o d o n  of 
tankl (1) and Tank2 (2) between control and stress with V . h a r v e y i  exposure in 
comparison with p-actin gene. Samples were obtained from 3 shrimps and analyzed by 
1.2% agarose gel electrophoresis. A=Cotrol 1, B= V i b r i o .  1, C=Control2 and D= V i b r i o 2  

are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1-6 represent 
0, 6, 12, 24, 48, and 72h of stress shrimp with V . h a r v e y i .
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P-Actin HSP70Set 1 p-Actin HSP70 p-Actin HSP70Set 2 Set 3
Figure A.14a The expression level of HSP70 gene transcripts in haemocyte from 
p . m o n o d o n  of tankl (1) and Tank2 (2) between control and stress with V . h a r v e y i  

exposure in comparison with p-actin gene. Samples were obtained from 3 shrimps and 
analyzed by 1.2% agarose gel electrophoresis. A-Cotrol 1, B= V i b r i o .  1, C=ControI2 and 
D= V i b r i o 2 are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1- 
6 represent 0, 6, 12,24, 48, and 72h of stress shrimp with V . h a r v e y i .
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p-Actin HSP70Set 3
Figure A.14b The expression level of HSP70 gene transcripts in haemocyte from 
p . m o n o d o n  of tankl (1) and Tank2 (2) between control and stress with V . h a r v e y i  

exposure in comparison with P-actin gene. Samples were obtained from 3 shrimps and 
analyzed by 1.2% agarose gel electrophoresis. A-Cotroll, B= V i b r i o .  1, C=Control2 and 
D= V i b r i o 2 are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1- 
6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with V . h a r v e y i .
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Figure A.15a The expression level of HSP90 gene transcripts in haemocyte from 
p . m o n o d o n  of tankl (1) and Tank2 (2) between control and stress with V . h a r v e y i  

exposure in comparison with p-actin gene. Samples were obtained from 3 shrimps and 
analyzed by 1.2% agarose gel electrophoresis. A-Cotroll, B= V i b r i o .  1, C=Control2 and 
D= V i b r i o 2  are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1- 
6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with V . h a r v e y i .
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Figure A.15b The expression level of HSP90 gene transcripts in gill from p . m o n o d o n  of 
tankl (1) and Tank2 (2) between control and stress with V . h a r v e y i  exposure in 
comparison with P-actin gene. Samples were obtained from 3 shrimps and analyzed by 
1.2% agarose gel electrophoresis. A-Cotroll, B= V i b r i o .  1, C=Control2 and D= V i b r i o 2 
are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1-6 represent 
0, 6, 12, 24, 48, and 72h of stress shrimp with V . h a r v e y i .
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Figure A.16a The expression level of DADI gene transcripts in haemocyte from 
P  m o n o d o n  of tankl (1) and Tank2 (2) between control and stress with V . h a r v e y i  

exposure in comparison with p-actin gene. Samples were obtained from 3 shrimps and 
analyzed by 1. 2 %  agarose gel electrophoresis. A=Cotrol 1, B= V i b r i o .  1, C=Control2 and 
D= V i b r i o 2  are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1- 
6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with V . h a r v e y i .
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p-Actin

M I 2 J 4

DADI
Set 3

F ig u re  A .1 6 b  The expression level of DADI gene transcripts in gill from p.m onodon of 
tankl (1) and Tank2 (2) between control and stress with V.harveyi exposure in 
comperison with P-actin gene. Samples were obtained from 3 shrimps and analysed by 1.2% agarose gel electrophoresis. A=Cotroll, B= Vibrio. 1, C=Control2 and D= Vibrio2 are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1-6 represent 
0, 6, 12, 24, 48, and 72h of stress shrimp with V.harveyi.
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Figure A.17a The expression level of Thioredoxin peroxidase gene transcripts in haemocyte from p.m onodon  of tankl (1) and Tank2 (2) between control and stress with 
V.harveyi exposure in comparison with p-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A=Cotroll, B= Vibrio. 1, 
C=Control2 and D= Vibrio2 are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1-6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with V.harveyi.
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F ig u re  A .17b  The expression level of Thioredoxin peroxidase gene transcripts in gill from p.m onodon  of tankl (1) and Tank2 (2) between control and stress with V.harveyi 
exposure in comparison with (3-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A-Cotroll, B= Vibrio. 1, C=Control2 and D= Vibrio2 are the result at control and stress shrimp. Lane M is 100 bp markers, Lane 1- 
6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with V.harveyi.
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F ig u re  A .18a  The expression level of Mn-SOD gene transcripts in haemocyte from 
p.m onodon  of tankl (1) and Tank2 (2) between control and stress with handling stress in 
comparison with P-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A=Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp markers, 
Lane 1-6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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F ig u re  A .18b  The expression level of Mn-SOD gene transcripts in gill from p.m onodon  
of tank 1 (1) and Tank2 (2) between control and stress with handling stress in comparison 
with (3-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A=Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp markers, Lane 1-6 represent 0, 
6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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F ig u re  A .19a  The expression level of AK gene transcripts in haemocyte from 
p.m onodon of tankl (1) and Tank2 (2) between control and stress with handling stress in 
comparison with P-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A=Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp markers, 
Lane 1-6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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p-Actin AK p-Actin AK P-Actin AK

Set 1 Set 2 Set 3

F ig u re  A .1 9 b  The expression level of AK gene transcripts in gill from p.m onodon  of tankl (1) and Tank2 (2) between control and stress with handling stress in comparison 
with P-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A-Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp markers, Lane 1-6 represent 0, 
6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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F ig u re  A .20a  The expression level of HSP70 gene transcripts in haemocyte from 
P monodon of tankl (1) and Tank2 (2) between control and stress with handling stress in 
comparison with (3-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A=Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp markers, 
Lane 1-6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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F ig u re  A .20b  The expression level of HSP70 gene transcripts in gill from p.m onodon  of 
tankl (1) and Tank2 (2) between control and stress with handling stress in comparison 
with [3-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose 
gel electrophoresis. A-Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp markers, Lane 1-6 represent 0, 
6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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F ig u re  A .21a  The expression level of HSP90 gene transcripts in haemocyte from 
P monodon of tankl (1) and Tank2 (2) between control and stress with handling stress in 
comparison with P-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A=Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp markers, 
Lane 1-6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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F ig u re  A .21b  The expression level of HSP90 gene transcripts in gill from p.m onodon  of 
tankl (1) and Tank2 (2) between control and stress with handling stress in comparison 
with P-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A-Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp markers, Lane 1-5 represent 0, 
6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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F ig u re  A .2 2 a  The expression level of DADI gene transcripts in haemocyte from 
P monodon of tankl (1) and Tank2 (2) between control and stress with handling stress in 
comparison with p-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A=Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp markers, 
Lane 1-6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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F ig u re  A .2 2 b  The expression level of DADI gene transcripts in gill from p.m onodon of 
tankl (1) and Tank2 (2) between control and stress with handling stress in comparison 
with (3-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose 
gel electrophoresis. A=Cotroll, B=HandlingI, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp markers, Lane 1-6 represent 0, 
6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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F ig u re  A .2 3 a  The expression level of Thioredoxin peroxidase gene transcripts in 
haemocyte from p.m onodon  of tankl (1) and Tank2 (2) between control and stress with 
handling stress in comparison with P-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A=Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane M is 100 bp 
markers, Lane 1-6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with handling 
stress.
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F ig u re  A .2 3 b  The expression level of Thioredoxin peroxidase gene transcripts in gill 
from p.m onodon of tankl (1) and Tank2 (2) between control and stress with handling 
stress in comparison with (3-actin gene. Samples were obtained from 3 shrimps and analyzed by 1.2% agarose gel electrophoresis. A=Cotroll, B=Handlingl, C=Control2 and D=Handling2 are the result at control, handling stress shrimp. Lane Mis 100 bp markers, 
Lane 1-6 represent 0, 6, 12, 24, 48, and 72h of stress shrimp with handling stress.
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