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Guidelines

>pNaeHYG plasmid seqeunce 

CTAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGA

AATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCA

CTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCA

CCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCT

TGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCA

AGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCC

ATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGAT

GTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAGCGC

GCGTAATACGACTCACTATAGGGCGAATTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGATCTGACGAAAACAACATG

TGGATACTCAATACTGTTGAAACCTTTCAAATAGGGACTGTGGCAAGATAAATGATCTGGTGGTTCCAAAACACTGCTG

TGATAGCAGCATTCCCAATATTTCTTATTGTGCCATCCAAAAGAGATAATTTACTAGTAAATGATTGCATATCCTTTCACT

TCAGCCTCACAAACAACTCTACAGTATCCAAAGGAAGCCTTCTCGTTTTTCCTTTCTATTCTTGATATCCACCAGTGGCT

GTATCCTTGTTCATTTCGGTTTTTCCTTCCATGAATTGTTTAATTAAGTCCACTGTTTGATTTTTCCTTCCATGTATTGTT

TAATGAAGTCCACTGTTATTGATTCTTGTTGATGGTTATTCTGTTATTATTGTTGATGATGATGCAGTTTGTTGCCAAGAGT

CAGAATTTTATGAATCATCAGACTAGGATGATACCTCCTTTCTCTTTCTTGCCATTTTTTTTAAACATTAAATTAAACTTT

GTTACAAAGGCGGGAACAAGTTCATAGTCTTACAAAAAAAAATGAAAAAACCAGAATTGACTGCTACTAGTGTTGAAAA

ATTTTTGATTGAAAAATTTGATTCTGTTTCTGATTTGATGCAATTGTCTGAAGGTGAAGAATCAAGAGCTTTTTCTTTTGA

TGTTGGTGGTAGAGGTTATGTTTTGAGAGTTAATTCTTGTGCTGATGGTTTTTATAAAGATAGATATGTTTATAGACATTTT

GCTTCTGCTGCTTTGCCAATTCCAGAAGTTTTGGATATTGGTGAATTTTCTGAATCTTTGACTTATTGTATTTCAAGAAG

AGCTCAAGGTGTTACTTTGCAAGATTTGCCAGAAACTGAATTGCCAGCTGTTTTGCAACCAGTTGCTGAAGCTATGGAT

GCTATTGCTGCTGCTGATTTGTCTCAAACTTCTGGTTTTGGTCCATTTGGTCCACAAGGTATTGGTCAATATACTACTTG

GAGAGATTTTATTTGTGCTATTGCTGATCCACATGTTTATCATTGGCAAACTGTTATGGATGATACTGTTTCTGCTTCTGT

TGCTCAAGCATTGGATGAATTGATGTTGTGGGCTGAAGATTGTCCAGAAGTTAGACATTTGGTTCATGCTGATTTTGGTT

CTAATAATGTTTTGACTGATAATGGTAGAATTACTGCTGTTATTGATTGGTCTGAAGCTATGTTTGGTGATTCTCAATATGA

AGTTGCTAATATTTTTTTTTGGAGACCATGGTTGGCTTGTATGGAACAACAAACTAGATATTTTGAAAGAAGACATCCAG

AATTGGCTGGTTCTCCAAGATTGAGAGCTTATATGTTGAGAATTGGTTTGGATCAATTGTATCAATCTTTGGTTGATGGTA

ATTTTGATGATGCTGCTTGGGCTCAAGGTAGATGTGATGCTATTGTTAGATCAGGTGCTGGTACTGTTGGTAGAACTCAA

ATTGCTAGAAGATCAGCTGCTGTTTGGACTGATGGTTGTGTTGAAGTTTTGGCTGATTCTGGTAATAGAAGACCATCTAC

TAGACCAAGAGCTAAAGAATAAGGGCCCTGATTTAAATTATTCCAGTAATTTTGGACGATTCTTCTTTCCTTATTGAAGC

AATAAGGTAAAAAAAAGCACCCAACAACATTGGAAAGCCACAAATGGCTGTCTGAACACAAAAGAATGTGTAAACAGAT

GTTCTTTCATAACAGGAATAATTATTGAAGATGAAAACCTACATGATACAAAATACACACTGCACTGGATTCAAATTAAAG

GTTGACAAGGTGATACAAACCACTTGTGGCCATCCTCGTGGTCGTAAGATTGAATCAACACTTTTGTCCTGCTTTGTGA

ATGTCGACACTTGTTCAGTTAGTAACTAATTGGTATCATATCTAATACAACAGCATTGGAAGGAAAATGGATTATTACCTT

ACCATATCTCTCTCATCCAATCGATTGAAGTAATGAGGTTGATGATGTTAAAAGTTGATTGGTTGTGTAAAATGGCAATAG

TGTATTAATGGATTGAAAGCGAATATGGATGTGGAGTTGAATCTCTTCAATCTAAACGTGCTGAAGCGAGGATGAACTCA

CGTTGTAACAGCAAACCGCCATTAATTCTATTTTTAACGTCCAATAACCTATTAATACAAGTACCCATCATTGATCGTCAC

TACAACAAATCAAAAAAAATCAAATAACTGCTTATTGTATACTAAAGCATATGGTGAGTAAGGGCGAGGAGCTGTTCACC

GGTGTGGTGCCTATCCTGGTCGAGCTGGATGGCGATGTAAACGGCCACAAGTTCAGTGTGTCGGGCGAGGGCGAGGG

CGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGTACCACCGGCAAGCTGCCTGTGCCTTGGCCAACCCTCG

TGACCACCCTGACCTACGGCGTGCAATGTTTCAGTCGTTACCCCGATCACATGAAGCAACACGATTTCTTCAAGTCGGC
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CATGCCAGAAGGCTACGTCCAAGAGCGTACCATCTTCTTCAAGGATGACGGCAACTACAAGACCAGAGCCGAGGTGAA

GTTCGAGGGCGATACCCTGGTGAACCGTATCGAGCTGAAGGGCATCGACTTCAAGGAGGATGGCAACATCCTGGGCCA

CAAGCTGGAGTACAACTACAACAGTCACAACGTCTATATCATGGCCGATAAGCAAAAGAACGGCATCAAGGTGAACTTC

AAGATCAGACACAACATCGAGGATGGCAGTGTGCAACTCGCCGATCACTACCAACAAAACACCCCTATCGGCGACGGC

CCTGTGCTGCTGCCAGATAACCACTACCTGAGTACCCAATCAGCCCTGAGTAAAGATCCTAACGAGAAGCGTGATCACA

TGGTCCTGCTGGAGTTCGTGACCGCCGCCGGCATCACTCTCGGCATGGATGAGCTGTACAAGGGATCCTACCCATACG

ATGTTCCAGATTACGCTTACCCATACGATGTTCCAGATTACGCTTAACTCGAGATAAAAACAGTTAACTTTTGATTTCAC

AGTCAATTTTAATTCTTCCAAACATGATGGTCGAGCAGCTGCATTGTTTGGTCCAATATTCACTGCCATTAATTCATTGG

GTGAAATTTATATTGCTGATAGATTCGTAACGTTTTCAATAATGGTACAATTATTACAATTGCTGGAACTGGCATAAGTGG

TTACAATGGTGATTATCAAGATGCAACAAGTGCCAACTTGAATATTCCATCAGGTATTTTGATTGCCCCTAATGGAGAAA

TGATTATTTCAGATTCAGGAAGACACAGTATTCGTAGAGTATTAACCAATGGAACTATCACACCACTAGCTGGTGATGGA

AGTGCATCTTATTGTGCAGGTATTACGGCAACTAACACTCCATTGACAAATCCTAGAGGAACTCTTTTTAATTCGAATGG

AGATATTTATGTTGCCGAAACACAAGGTAATAGAATTAGTAGAATTTCAAAGAATGGAAAAGCTTTGATTGACTCTATTGC

AGGTACAGGAAATTATGGTAATAATGGAGGTGGTCGGCTGGCAACAGATACTCAATTAGCATTACCTAATTCGATTGCAA

CTGATCTCGATGGTCAATTACTTGTGGCAGATTCGTATAACCATGTCATTCGTAAAATTCTTAATAATGGAACCATGGTTA

TCATTGCAGGAACTGGTGTCTCAGGTTATAATGGAGATGGTATCGATGCAAGAAGTGCAAAATTAAACAATCCATTGTTG

TTGATTCTAAAAGTGGTGAGCTCTATATTGCTGATAGTAATAATTATAGGATTAGAAAGATTTTAACAAATGGAACGATTG

TTACAGCTGTAGGAACTGGTTCTTCAGGTTATAATGGAGATGGCTGCAGCAATAGGACTCTCTAACAAAAAAAATTGCT

TTATTTTTGTTCGCTTAATAAAACCCTATCAACTCGTCTTAATTGACAAGTGGTAGGGTTTTTTTTTTCGAAAATTTTTCA

ATCCTGACTTGGATATTTTTTCAAGTTCGGGAAAGTATTTTCTTTTTTTTAATATAATAAAACCCTATCAACTCGTCTTAA

TTGACAAGTGGTAGGGTTTTTTTTTTCGAAAATTTTTCAATCCTGACTTGGATATTTTTTCAAGTTCGGGAAAGTATTTT

CTTTTTTTTAATATAATAAAACCCTATCAACGAATTCTCGTCTTAATTGACAAGTGGTAGGGTTTTTTTTTTCGAAAATTT

TTCAATCCTGACTTGGATATTTTTTCAAGTTCGGGAAAGTATTTTCTTTTTTTTAATATAATAAAACCCTATCAACTCGTC

TTAATTGACAAGTGGTAGGTTTTTTTTTTCGAAAATTTTTCAATCCTGACTTGGATATTTTTTCAAGTTCGGGAAAGTATT

TTCTTTTTTTTAATATAATAAAACCCTATCAACTCGTCTTAATTGACAAGTGGTAGGGTTTTTTTTTCGAAAATTTTTCAA

TCCTGACTTGGATATTTTTTCATAATTTGGGGGATATTTTGGTACCCAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCG

CGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCG

GAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTT

CCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGC

GCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAG

GCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGG

AACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTC

AAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTC

CTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCAC

GCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACC

GCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTG

GTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAG

AAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAA

CAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGAT

CCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAA

AAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTG

ACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCC

GTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCA
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CCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGC

CTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCA

TTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAG

TTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGC

AGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTG

GTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAA

TACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTA

CCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTT

CTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATAC

TCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAA

TAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCAC

>pNaeNEO plasmid sequence 

CTAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGA

AATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCA

CTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCA

CCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCT

TGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCA

AGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCC

ATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGAT

GTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAGCGC

GCGTAATACGACTCACTATAGGGCGAATTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAATCTGACGAAAACAACAT

GTGGATACTCAATACTGTTGAAACCTTTCAAATAGGGACTGTGGCAAGATAAATGATCTGGTGGTTCCAAAACACTGCT

GTGATAGCAGCATTCCCAATATTTCTTATTGTGCCATCCAAAAGAGATAATTTACTAGTAAATGATTGCATATCCTTTCAC

TTCAGCCTCACAAACAACTCTACAGTATCCAAAGGAAGCCTTCTCGTTTTTCCTTTCTATTCTTGATATCCACCAGTGGC

TGTATCCTTGTTCATTTCGGTTTTTCCTTCCATGAATTGTTTAATTAAGTCCACTGTTTGATTTTTCCTTCCATGTATTGT

TTAATGAAGTCCACTGTTATTGATTCTTGTTGATGGTTATTCTGTTATTATTGTTGATGATGATGCAGTTTGTTGCCAAGAG

TCAGAATTTTATGAATCATCAGACTAGGATGATACCTCCTTTCTCTTTCTTGCCATTTTTTTTAAACATTAAATTAAACTT

TGTTACAAAGGCGGGAACAAGTTCATAGTCTTACAAAAAAAAATGTCTGATCCAATCAGTTTTAGATCTGATCAAGAGAC

AGTAGGAGGATCGTTTAGAATGATTGAACAAGATGGATTGCACGCAGGATCTCCTGCCGCTTGGGTAGAGAGACTATTC

GGCTATGATTGGGCACAACAAACAATCGGCTGTTCTGATGCCGCCGTGTTCAGGCTGTCAGCTCAAGGAAGACCAGTT

CTTTTTGTAAAGACCGATCTGTCTGGTGCCCTGAATGAACTGCAAGATGAGGCAGCTCGACTATCGTGGCTGGCCACTA

CAGGAGTTCCTTGTGCAGCTGTGCTCGATGTTGTCACTGAAGCCGGAAGGGATTGGCTGCTATTGGGCGAAGTGCCAG

GACAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCTATCATGGCTGATGCAATGAGAAGGCTGCATAC

TCTTGATCCTGCTACCTGTCCATTCGATCACCAAGCAAAACATAGAATCGAGCGAGCAAGAACTAGAATGGAAGCCGGT

CTTGTCGATCAGGATGATCTGGATGAAGAGCATCAAGGTCTCGCTCCAGCCGAACTGTTCGCCAGGCTCAAGGCCCGT

ATGCCAGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGTTTGCCTAATATCATGGTGGAAAATGGCCGTTTTT

CTGGATTCATCGACTGTGGCCGTCTGGGTGTGGCAGACAGATATCAAGACATTGCTTTGGCTACCCGTGATATTGCTGA

AGAGCTTGGCGGCGAATGGGCTGACCGTTTCCTCGTGCTTTACGGTATCGCCGCTCCAGATTCTCAACGTATCGCCTT

CTATCGTCTTCTTGACGAGTTCTTCTAAGGGCCCTGATTTAAATTATTCCAGTAATTTTGGACGATTCTTCTTTCCTTATT

GAAGCAATAAGGTAAAAAAAAGCACCCAACAACATTGGAAAGCCACAAATGGCTGTCTGAACACAAAAGAATGTGTAA

ACAGATGTTCTTTCATAACAGGAATAATTATTGAAGATGAAAACCTACATGATACAAAATACACACTGCACTGGATTCAAA

TTAAAGGTTGACAAGGTGATACAAACCACTTGTGGCCATCCTCGTGGTCGTAAGATTGAATCAACACTTTTGTCCTGCT
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TTGTGAATGTCGACACTTGTTCAGTTAGTAACTAATTGGTATCATATCTAATACAACAGCATTGGAAGGAAAATGGATTAT

TACCTTACCATATCTCTCTCATCCAATCGATTGAAGTAATGAGGTTGATGATGTTAAAAGTTGATTGGTTGTGTAAAATGG

CAATAGTGTATTAATGGATTGAAAGCGAATATGGATGTGGAGTTGAATCTCTTCAATCTAAACGTGCTGAAGCGAGGATG

AACTCACGTTGTAACAGCAAACCGCCATTAATTCTATTTTTAACGTCCAATAACCTATTAATACAAGTACCCATCATTGAT

CGTCACTACAACAAATCAAAAAAAATCAAATAACTGCTTATTGTATACTAAAGCATATGGTGAGTAAGGGCGAGGAGCTG

TTCACCGGTGTGGTGCCTATCCTGGTCGAGCTGGATGGCGATGTAAACGGCCACAAGTTCAGTGTGTCGGGCGAGGGC

GAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGTACCACCGGCAAGCTGCCTGTGCCTTGGCCAAC

CCTCGTGACCACCCTGACCTACGGCGTGCAATGTTTCAGTCGTTACCCCGATCACATGAAGCAACACGATTTCTTCAAG

TCGGCCATGCCAGAAGGCTACGTCCAAGAGCGTACCATCTTCTTCAAGGATGACGGCAACTACAAGACCAGAGCCGAG

GTGAAGTTCGAGGGCGATACCCTGGTGAACCGTATCGAGCTGAAGGGCATCGACTTCAAGGAGGATGGCAACATCCTG

GGCCACAAGCTGGAGTACAACTACAACAGTCACAACGTCTATATCATGGCCGATAAGCAAAAGAACGGCATCAAGGTGA

ACTTCAAGATCAGACACAACATCGAGGATGGCAGTGTGCAACTCGCCGATCACTACCAACAAAACACCCCTATCGGCG

ACGGCCCTGTGCTGCTGCCAGATAACCACTACCTGAGTACCCAATCAGCCCTGAGTAAAGATCCTAACGAGAAGCGTG

ATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGCATCACTCTCGGCATGGATGAGCTGTACAAGGGATCCTACC

CATACGATGTTCCAGATTACGCTTACCCATACGATGTTCCAGATTACGCTTAACTCGAGATAAAAACAGTTAACTTTTGAT

TTCACAGTCAATTTTAATTCTTCCAAACATGATGGTCGAGCAGCTGCATTGTTTGGTCCAATATTCACTGCCATTAATTC

ATTGGGTGAAATTTATATTGCTGATAGATTCGTAACGTTTTCAATAATGGTACAATTATTACAATTGCTGGAACTGGCATA

AGTGGTTACAATGGTGATTATCAAGATGCAACAAGTGCCAACTTGAATATTCCATCAGGTATTTTGATTGCCCCTAATGG

AGAAATGATTATTTCAGATTCAGGAAGACACAGTATTCGTAGAGTATTAACCAATGGAACTATCACACCACTAGCTGGTG

ATGGAAGTGCATCTTATTGTGCAGGTATTACGGCAACTAACACTCCATTGACAAATCCTAGAGGAACTCTTTTTAATTCG

AATGGAGATATTTATGTTGCCGAAACACAAGGTAATAGAATTAGTAGAATTTCAAAGAATGGAAAAGCTTTGATTGACTC

TATTGCAGGTACAGGAAATTATGGTAATAATGGAGGTGGTCGGCTGGCAACAGATACTCAATTAGCATTACCTAATTCGA

TTGCAACTGATCTCGATGGTCAATTACTTGTGGCAGATTCGTATAACCATGTCATTCGTAAAATTCTTAATAATGGAACCA

TGGTTATCATTGCAGGAACTGGTGTCTCAGGTTATAATGGAGATGGTATCGATGCAAGAAGTGCAAAATTAAACAATCCA

TTGTTGTTGATTCTAAAAGTGGTGAGCTCTATATTGCTGATAGTAATAATTATAGGATTAGAAAGATTTTAACAAATGGAA

CGATTGTTACAGCTGTAGGAACTGGTTCTTCAGGTTATAATGGAGATGGCTGCAGCAATAGGACTCTCTAACAAAAAAA

ATTGCTTTATTTTTGTTCGCTTAATAAAACCCTATCAACTCGTCTTAATTGACAAGTGGTAGGGTTTTTTTTTTCGAAAAT

TTTTCAATCCTGACTTGGATATTTTTTCAAGTTCGGGAAAGTATTTTCTTTTTTTTAATATAATAAAACCCTATCAACTCG

TCTTAATTGACAAGTGGTAGGGTTTTTTTTTTCGAAAATTTTTCAATCCTGACTTGGATATTTTTTCAAGTTCGGGAAAG

TATTTTCTTTTTTTTAATATAATAAAACCCTATCAACGAATTC

TCGTCTTAATTGACAAGTGGTAGGGTTTTTTTTTTCGAAAATTTTTCAATCCTGACTTGGATATTTTTTCAAGTTCGGGA

AAGTATTTTCTTTTTTTTAATATAATAAAACCCTATCAACTCGTCTTAATTGACAAGTGGTAGGTTTTTTTTTTCGAAAAT

TTTTCAATCCTGACTTGGATATTTTTTCAAGTTCGGGAAAGTATTTTCTTTTTTTTAATATAATAAAACCCTATCAACTCG

TCTTAATTGACAAGTGGTAGGGTTTTTTTTTCGAAAATTTTTCAATCCTGACTTGGATATTTTTTCATAATTTGGGGGATA

TTTTGGTACCCAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTG

TGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAG

TGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAAT

GAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGC

TCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAAC

GCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCA

TAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAA

GATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCC

GCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGC
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TCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCC

AACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGT

GCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGC

CAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTT

GCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGT

GGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAA

TGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATC

TCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACC

ATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGC

CGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAG

AGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTT

GGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTA

GCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAA

TTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA

TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCA

TCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTC

GTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCG

CAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAG

GGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCG

AAAAGTGCCAC
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Harvest Naegleria cells that have been "transformed" to flagellates, via the protocol

(see below).

1 Use a 100% confluent 25cm2 flask for each transformation. 

https://www.protocols.io/view/flagellar-transformation-of-naegleria-gruberi-hnhb5b6

Pellet the cells by centrifugation at 1000 x g for 5 minutes

2

Wast the pellet with ice-cold sterile 1X PBS

3

Pellet the cells by centrifugation at 1000 x g for 5 minutes

4

Wash the pellet with SM ice cold buffer. Filter sterilise an aliquot before use.

5 1X SM BUFFER: 500 ml

5 Mm KCl: 0.18 g

15 mM MgCl2 : 710 mg

120 mM Na2HPO4/NaH2PO4, pH 7.2 : 60 ml

25 mM succynil acid: 1.475 g

25 mM mannitol: 2.275 g

Filter aliquots before electroporation

Pellet the cells by centrifugation at 1000 x g for 5 minutes

6
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Resuspend the pellet in 400 μl of SM ice-cold buffer per electroporation sample

7

In an 1.5 ml eppendorf tube add 10 μl of plasmids (pNaegNEO and pNaegHYG

plasmids; concentration 400 ng/μl) and the 400 μl of cells in SM ice-cold buffer

(above)

8
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Incubate on ice fo 5 minutes

9

Transfer the suspension in an ice-cold bio-rad electroporation cuvette; 0.4 cm.

10
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Electroporation shock: clean the ice and water of the cuvette with tissue and put

them in the chamber of the BioRad Gene Pulser xCell (see attached

11
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Electroporation conditions for the BioRad Gene Pulser xCell: 175 V, 500 μF, 400 Ω.

12

Remove the cuvette from the chamber and put back on ice and incubate fo 5 minutes

13
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In a 24 well plate, add 400 μl of the electroporation (above) per well and 1,400 μl of

M7 media supplemented with 10% FBS and 1% penicillin/streptomycin

14 M7 rich media for growing Naegleria gruberi axenically contains 0.54 % glucose (Fisher

Scientific  – Product No.  G/0500/61), 0.5 % yeast extract (Melford), 0.0045% L-

methionine (Duchefa Biochemie – Product No. M0715.0100) and 2% KPi buffer solution

containing 0.18% KH2PO4 (Melford  – Product No. P0574) and 0.25 Na2HPO4 (Melford  –

Product No. S2002) , 10% FBS (Sigma  – Product No. 7524 non-USA origin, sterile-

filtered, suitable for cell culture) and 1% penicillin/streptomycin (Gibco from Fisher

Scientific  – Product No. 11548876).

Seal the 24 well plate with parafilm and incubate at 32oC for 24-48 hours.

15

After maximum of 48 hours add the corresponding selectivedrug to the transected

cells (300 μg/ml of Hygromycin B or 700 μg/ml of Neomycin (G-418))

16

Incubate at 32oC for 24 hour

17

Carefully remove the supernatant (along with dead cells) and add 2 ml of fresh media

with the corresponding selective drug (Hygromycin B or G418) to the final

concentrations shown above.

18

Incubate at 32oC for 72 hours

19
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Transfer the cells in a 25cm2 flask and incubate at 32oC and analyse them by

fluorescence microscopy (alive or fixed) to determine the gene expression.

20 The protocol for fluoresence microscopy can be found at:

https://www.protocols.io/view/transfected-naegleria-fluorescence-microscopy-hpvb5n6
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