
NIH-0932 Genotyping Strategies

Reaction Components Vol (ul) Step Temp Time Note
5x Phusion buffer 8 1 96C 17"
25mM MgCl2 3.2 2 63C 15" Decrease 1C/cycle
10mM dNTPs 1 3 72C 15" Go to 1, 6 cycles
Primer 20 uM 1 4 96C 17"
Primer 20 uM 1 5 57C 15"
Phusion Enzyme 0.1 6 72C 15" Go to 4, 29 cycles
Water 20.7
Total mix volume 35
Tail lysate (1:20 dilution) 5
Total reaction volume 40

Primer Sequences (5’ to 3’): 
Mutant PCR: Primer Neo3a and Primer 0932-10, 285 bp
Recommended Wt PCR: Primer 0932-8 and Primer 0932-10, 346 bp
Primer Neo3a GCAGCGCATCGCCTTCTATC
Primer 0932-8 GTCATGAAGCATGCCAGCTG
Primer 0932-10 GTATTACTCAGTCGGGAAC

Mutant PCR
Well Sample Genotype MK   1          2         3        4    MK

1 219 het
6 ES DNA het
7 wt lysate wt 
8 water no amp
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Southern Blot Genotyping Strategies: 
 
 

 5’ External 3’ External

Name of Probe: 18/19 16/17 

Restriction Enzyme for Genomic Digest: HindIII ApaLI 

Predicted Wild-type Band (kb): 6.9 kb 9.8 kb 

Predicted Mutant Band (kb): 5.4 kb 8.7 kb 

Probe Size: 312 bp 178 bp 
 
 
 
 
Primer sequences:   
 
Southern probes 
0932-16    5’ – GAAGGTCTAATTTCGTTACCC 
0932-17    5’ – CTCTGAACTCAAGCTAATGG 
0932-18    5’ – CTCAGCCTTGGAAGTTATACC 
0932-19    5’ – TGACCTGTTAACCGGGACTTG 
 
 
 
 
 

   



   

 
Genomic Sequence Deleted : 
 
CTCTACCAGAAGAGGGTACTGACAATTACTGGCATCTGTATCGCCCTGTTGGTGGTCGGCATCATGTGTGTGGTGGCCT
ACTGCAAAACCAAGTAAAGCTCCCCCTCGTCTCTGTCTCTCCCCCCCCCCACA 
 
 
KOS clone sequence:  (note: pKOS-53 was used to generate the TV and that is the sequence included here) 
 
CTCAACTGCTAAGCACTCAGCATCTCCAGTAAGTCTGCAAATTTTGTTAACAGCCTGACTGTTAACACCTATATATAAA
ATCAAGCAAGCCATCCTCCAAAGACACTAATTTTTAACTGGAAAAGTTTCCACACATTACAGACTTACTGCATCTGGAG
TAGAGTGGTACCTGTAGTTCAGAGCTCAGAGTACCATACTCACTCTCTTAGAATATTCCAGTTGTCTGATGTGGGACTGT
GCAGTCTAGTCCAAAGGATACATCATTTGTGTTAATGATGGGCTTAATACAAATTGGTTCTCTGATAATAGCGTAATAA
GCATTTTCCTCCAAAGAACAACTCCCTTCTGTGGCCCAAGTGTGCCCTACCCACCATGTTGGGTTTTCTCTGGCAGGGCG
CCCTGTTCCACCACAGTGTCCCTGTTTCTTCTAGTAAATTGACTCTAAACGGTAAGGCTGTTGCCTTAACTTACTATCTA
CAAGCCAAGTTCATATTTGCAATTACCTTTGAATTCAATTTATTAAATGTAGACATGCCTCTCTGTAAAGACCACTGGAT
ATGAAGTGATGATTTAAAACTTCAGGGAAGTGGAAAGGTGATTGGGGTGGAGGGTGGTGAATGGAGGAAGGAAGAAT
GAGGAAGGAAGAAAGAAGGGTCTCCTTGGAGCCAGTATTAGGTCTTTTTTTTTTAATCAACATTGATTCCTGTTGTCTTT
GCAAGAGATTTCTTTATAGGATATTTAATAAATAGAATAACATCGATATAGTTTTAATCAGTTCTTTTGTAATGAATGTC
TATGATTTTTTTCTCATGTAATATCATATATGTATAATAGCTGGTAATTAGAGGAATCATAAAATATAGCATTTTTTACT
TTCAATGCCTTAGCTAGCTTGTTATTTATGCTTAAAGTATAGCCCAGAACATATTGTACCTTAAACGTGAGTGTAAATGT
GAAGTTTTGTTGTCAAGGATTGATTGTCTTGTGGACATGGGTAACGTCATGAAGCATGCCAGCTGTTTGGTTGTAAGTC
CTGGTGACATTAGATGACTTCAGTGACATCTGTTCTCACCCCTTTCCAGAAGCGGAGGAGCTCTACCAGAAGAGGGTAC
TGACAATTACTGGCATCTGTATCGCCCTGTTGGTGGTCGGCATCATGTGTGTGGTGGCCTACTGCAAAACCAAGTAAAG
CTCCCCCTCGTCTCTGTCTCTCCCCCCCCCCACACACAACGTAGAAGCATCTTAGGCAGGCAGGGCTTTGTAGTGGGTG
ATCCCATACCCAAGACTCAGAGGTGGGGGGAGGACCATAGGAACTTACATCCTTAAGTTCCCGACTGAGTAATACACT
TTGTGAATCTTTGACTGTTTGTGTGAACTTAGACAAATTTCTCAGTGACTATGGCTTTGTAAATGGATAAAGGCTTGTAT
AGGATTAGCGTTCCACACAAGCACTTCCTACTAAGAGTGTACATGCCAAAAGGGGTAACTGGAGGTTGGAGGAGCAGA
ATCTTAAGAAGCACTTTGTGAT:ATACAAAATACAGGGTGTGGGGGGATGTTTTTTGAGCGATAATATGATTATGTCTTA
ATTCTATTAGGTTTCCAAAATAAATGCTCTATAAATGTGCAGTATATAAAGGAATTTTTGTGGAAGGAGAAGCAAGTCA
AATTTGTTTGGAAAAAAAGTTTAAAAGAAAACCTTAAGGCTATATAGTCACCATGCTAGGCCTTCTACAGGTGTCCAGG
CTAGCACACACATTAGCTGACTAATGAGTCCCATTCTACACTTAGGATTTCTTGAGGTGTAAATGTAATTTTCAGTTAAT
AGAGTGTTGTTTGGGTTTTGTTTGATGACATAATATTTTCAGGTCAAAACTAATCTTGGGAGTGTCTTGATCTAAATGTT
GTACTAGAAAACAGAGGTAACATGCAAATATTTTGCCACAAAATCTACAGCATAAATTATGTTTCCATGGTATCTCAAT
AAATAAATAAATGAATAAATAAATGAATAAATGCTGCAAGGAGAGAGTGAAAAAGACAGACAATCACAGAACTGGCA
TCAAAAGTCTTATTAGATTCAAATTTGAATATTTATCACCTTTTTTCTTTTCTTTTCTTTTCTTTTTTTTTTTTTTTTTTTTTG
GTTTTTCGAGACAGGGTTTCTCTGTATAGTCTTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTTGAACTCAG
AAGTCCGCCTGTCTCTGCCTCCCAAGTGCTGGGATTAAAGGCGTGTGCCACCACTGCCCGGCTACCTTTTTTCTTTTTTTT
CTTTTTTCTTTTTTTTTTTTCTCTTTTGTAAAGTTGCAAAGTATAGAGTCTTGTTACAATTGTGCCAAAATATAATGGTAA
ACTATACCCAAAGTTCCACAGAGATGTATGGGATATGCACACATAGTAGCTATATGAGATATACCAATGAAAAGCTAA
ATTAATCTTCTTAAGCAATCCATAGGAAAATTTATAAATGGAATCAGCCTCATTAATCCTATAGTAAGACCAATGGCTA
TCTGTACAATTTAGACATAGATGGTTGAGAGGTTAGCCTAATACTAATGCATTTGGGTTCTTTTCTCCTTTTTTGTTCTCC
TTCAGTACAATTAACTACATTTCCATAAGAATTCCATCTAACTATTGAAACCTGCGTTCTTGGGATGTGTGATACTGCTA
ATTCTGAGACAGAATTATTATGAGACAATGTCACACACATACTTCCATTCGCTCATGGTCATCACTGAGTGAGAGCCTC
AGGTTGTTCATCAGTGTTAATAGACTAAAGATGTGGCTGTAGGGAATGAACAAAAGGATGAGGAACAAACACCTCCTT
TTCTCCTATCCAGGAAACAGCGGCAGAAGCTTCATGATCGGCTCCGGCAGAGCCTTCGGTCAGAACGAAACAACATGG
TGAACATAGCGAATGGCCCTCACCATCCAAACCCACCACCAGAGAATGTGCAACTGGTGAATGTATGTTGACTGACCC
ACTGAGAAAACCAAGCATGCGTTTGCTGTTCAGACACRMTGAAGTTGGTTTTTCTAATCTTMGGCTCCTTACCTGCTGC
CACTTAGCATAGTGGCCTTCCACAAACCCAAGGAYTGGCCAGGAGAAAACAGTGACGGCTGTTTTACAATGGATCCAG
TTATTARCACACGGTCCCTTACACTGTGGCATTTAAGACATTGGGAGGATGCTTAGTTTGTCCTGCAGGAATGCCTAGA
AAGAGGAGAAAATGGCATAAGTCATAAATAATAAAATCAGAATTGGAAGGAATATTTATTTTTAGTCATTTGGGAATG
AAAACTAGTCCAGTATATCACTGACTCATAGCAAACCAAGCAAAGGGCTTTAAAATGTTTTTATTAGGGTCCCTTTGAG
GGGCATGTGATTTTCTGATTCTGATTTCCATGAAGAATTTGGAACATGAAAAGGCGAGAAACTTGGAACAAAGCGAAG
AGAATGTAATACTTGAGTATTCCCTGACTCCTTCTATGTGATGCTATGACCTCCATGTGAAATGCACCCTCAATCATTCA
CGTATTTTGTTTTGATTGCACTATGCACGTAGCTTCTAAATTTGACTAGATAGCCTACTCCCTGAGACCGTGTCCATACC
ATCATTGAGTTCTTTCTCATGTTAAGAGATTAGGCCCAACGCTCTTCCCAGTGCTCATAGTTCTGAAGTGTTGATCTTCA
TGTTCCAGCACGATCCCCATTCTTTCCCTTGGAATGTGTAGTTTTCTTAATAGACGTAGTTTGAAATTTGTAATACCATTT
CCCGTCCTGTGACAGAAGCTCTTGGGTGGAGAAGAGTGGTCCTAGATTCACGTTGGGAGCTGGTGGTTACTATTGTACT
CCCAAGGCTCATAGCATGGACTTCTGGGAGGATGACGGGGCAAAGGCTTAAAAGGGAGCTTTTGCTTCCCTTCCAATA



   

ATAGGTTCATTGGAATGTTTTCCAAGGTGAATAAAAGCACTCATGGCCAACATAACTATAATATTTAATACATATTATA
TATAATGCAATGCATATGTATTATATGTCATGTGATATATTATCATATACAATGTAACATATACTAGCAACAGGACCAT
GACTGTTTGAATTGCAATGATGGCACAAATAACTCCTTTCAATGTTATTTCTTAATTATATCTGGCCTAAAAATAATGCC
TACATCACTAAGATAAAACACTTGGCCCAACACACTTAGGGAGTTCTTTATAATTTGGTAAATAGTATTTTCATTACACC
CACTGGGTTCAAGGTGCTTCCAGATGGCAAGGGTAGAATGGGTACCAACGCAATAGCAAGGCAGCAGTTGTCCCCAGG
AAGATCCAGAAAGGAAAGTATTTCCATAAACAAAAAGAGCTAGCCTGCAAAATTCAAGCTGTGTGTTTGTAGCCTTCC
ATGACGATCAGGTTCTTTAGAGCCCACATCTCAGCAGACATTAAATACCCTACCCCACTCATTTCTGTCTATTCCTTTTC
TCATGGTTTAACTTATTTCACTCAGAAATGCAAAAGGTACCTGCAATAACTTAAAGGGAGCTTTAAAAAAACCCAGAAT
CTCACTGTTCGCAGGCAGTAAATAGCTACTGTGTTATGCTGATGAAAGTAAAGTTGACTCACTAAAGATAAAGCCCTGG
GTATTTATCTGGGCTTTGTTCAGACCTTGAAAATATTTTAAGTCCTTGAAATACCACTGAGCAAGTTAAAATCTTCAGCA
ATATCCGTAGGGTCAGTATAGGCATTATGAAATTAAAAAAAAAAGTTTAAAATACCACAGTTAACGTTTTTCTAGTGAC
ATGAAATTTGAAATAAATTAGACTACATGTATGTTTCTGACCCTCAGATATCAGTTAGTTTTTTTGACCTGAAGGAATGC
AGACAAAAATAATACTGGGCAGAATGTTTGGGACATTCCTGTTATCAGTTGGAACTGACAGAAATGAAGTTGAGATTTT
AGGACCTGTCTTGTGCAAACCTTCAGAAAGGAATTTGTTCATGCCATGTATCTAATGTGAACTTTCCAATTCCGTCTCTT
TGTTTATCCAGCAATATGTATCTAAAAACGTCATCTCCAGTGAGCATATTGTGGAGAGAGAAGTGGAGACCTCCTTTTC
CACCAGTCACTACACTTCCACAGCTCATCACTCCACGACTGTCACCCAGACTCCTAGTCACAGGTATGGGGGAGGAGG
GCAGGGATTGGAATCTCAGAAGGAAAAAAATATCCTAAGCAGAATTTATTTCCTTCATTACTCTTTTCTATCCATTCCTA
ACGAAATAGCAAAGGAGACAGTTAAAAGCAGTAAAATGGACCGACTGTGAATGTTAATAGATTTTGGATATAAACTGC
TTTTACTTTGTATGCCCAAGCCTAATGTGTCTATTGCAAACAATAAAAAGTGTCACCTTGCTGTTCCTCAGTCTAGAAAT
TGCCTTGATTTATGCCAGGCTACTCACTGAATTGCTGCTCACTGCAGGGAAACATCTGTCTAGATTCATTGTGATCCGTA
GAAGTTTGTTTCTAAAGCTTAGACTGCCCTGGGAAGTGCCCCCCCTGGAAATGCCTACATAGCGGAGCACTCCATTCTT
AGATACCCTGGCTGTGATGTCATGCTGGCTGTGCTCACTCTACCAAGTACAGCAGCAGACTTCCAGACATAATGCACAC
AGCAATGCCTTTGTTTAGCTCGAGCCACTCAAGCACTGTGAGACAGCACTAATACTACCTCGTGGCACTTGATAAATAT
TTATGGAATGAATGAACAAATTCATAAACTATGTGTTCACACGTCCAATCTGAATCAAGATTCTCTTTAGAGTAGAGAT
CTTTGAATCATTTCTGGGCTACTGAGGTATCAGTCAATTGAGATATTGGGCACTTTTGTTCTTTGCTATTTTCCACATAA
AATTAAGACAATCTGTCTCACTGCCTCTTAACGTTTCTTCTCTACCCAGCTGGAGTAATGGGCACACAGAAAGCATCAT
TTCAGAAAGCCACTCTGTAATCATGATGTCATCGGTAGAGAACAGCAGGCACAGCAGCCCAGCTGGGGGCCCACGAGG
ACGTCTTCATGGCCTGGGAGGCCCTCGCGAATGTAACAGCTTCCTCAGGCATGCCAGAGAAACCCCTGACTCCTACAGA
GACTCTCCTCATAGTGAAAGGTAAAACCGAATGGCAAAGCTATCCTGGAGGAGATCCTCATTCAGTGAGAGAATCCCA
TGAGCACCTGCGGTCTCTCCTAAGGAAATTCATCCTTATGTACGGGGTGTCATCAATTCCCTGATGCTCCTAGTTGATGA
AGTCATCCTCTTATTTGGCTGAACTCCTTCATCCTGAGCTTCTCCCACCGTCCCAGTGGCTGACAGGCAACCAACTCAAA
AAGAGCAGGAGCCTTCAGGTGTACCCTCATCTAATTCCAATCGGCCAGCTGTCCATTGGCTACCTCAATGGTCATTCTG
CTCTCCTCTTCCCATGCATTAACTACCCTACCTCTAGCCTCAGTTAAAGCAAGTCAAGGGCTGTGACATTGCTGATGGTC
ATGGGGGAATGCCTCCTCCTGTTCACCACGCTGTATCCAATTATGAAATCCCTAGAAGTCATGGGTAAATAAAGGTGTT
GTGTAATGAGCCTGGTAGCTTTTATAGGTGATTTTCAAAGCAGATATTGCCTCT:GATATAACCATCAATTCCAGGATGT
TTGCATTTCCTTTTGGGGAAAGTCCAACTTGGGTTGGAGAAGGGATGACAGAGGCAAACTAAAGCGTGGAAGAGAGTA
AACTAGAGAAAGTGATAAATAGGAATATTGAACTTGGACATTCTCTTTATCCGTTTTCATTTAAGCTGAATGAAAGTCA
TGGCCAGCTGACCATTTAGCCCATCTGCGGGCTGTTACCTATTGATTTTCCAATCCAGTTCGTTTATTTTCTTATTGTTAT
CTCAGTTTAGCCTATTTCCATTGACTAAAGAGTCAATATAATGCCAAGTCCAAATGTATTTTCACAGTTACCTGGGTGGA
GGTGATTTCAAAGAACTTCTTACTTATGGTCCTGAAAGTACAGCCAAGAATCCWTYGGGGAGTTTCAGGTCAAAGACG
CCTGCTGATCACCTTGTCCCCAGTGCAGTTTCAGAACAGGATAGAATTTATGAATCTAACATTCTCTTTATAATACATCT
GCAGAAGAGTATGGTCTAAAAATGTCTTAGAGTATTAACCTTGTATAATTATAGTTTTGTATATTGAAGTCTGTCCATTC
CTATTCAGCCCTCTTAAAACATACAGAGAAGGTAATGTGAGGTTKCTTTTCATTACCATGGCTTGGTTTTGAGGGTTCTG
TCTGCTAAAGTAGGCATCAGGGCACCACCCAGACTGTCTAGAGTTACAAA 
 
Selection cassette sequence: (note: linker sequences may vary and are not provided) 
 
GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCC
TCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCAT
ATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTC
TCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGT
CTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAG
ATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCT
CAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCA
CATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAA
AACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC
CCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCC
CAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTG
GAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACA



   

CCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTT
AATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGT
GCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGG
AGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAG
CGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATG
ATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTC
TTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTAT
GCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCG
GTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATT
GAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATG
GTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTT
CGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGA
AACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCG
AATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCA
CGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCAC
GGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATC
AAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTG
GCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCA
GTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCG
CCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCA
GTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTC
CTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAA
CAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCG
AACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACG
CTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTT
GGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGA
TCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGA
ACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGT
GCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGG
TAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTG
CCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGC
CGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGC
TGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAA
CAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCAT
ATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTAC
CAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGT
ACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGT
TTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTC
TCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGA
GGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCA
AAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAAT
TCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAAC
ACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGT
GGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCA
GGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATC
GTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTG
GGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGC
GGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTC
GGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCA
GGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGG
AAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTAC
CCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCG
CAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACG
GGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCC 
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