
NIH-0996 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 0996-35, 217 bp
Recommended Wt PCR: Primer 0996-34 and Primer 0996-35, 363 bp
Primer Neo3a GCAGCGCATCGCCTTCTATC
Primer 0996-35 CTGAGCTAAGCCTGGCATTCTG
Primer 0996-34 GTGAAAGGTCATGAAGCATGACTG

Mutant PCR
Well Sample Genotype MK 1     2       3      4      5      6       7     8 MK

1 161 het
2 171 het
3 172 wt
4 180 het
5 183 het
6 ES DNA het
7 wt lysate wt 
8 water no amp



Targeting Strategy

Southern Strategies

pKOS-20 Target vector

1kb

LacZ/Neo

ATG

1
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5’ external probe

HindIII

HindIII

Probe 5’ external 3 external

Enzyme ScaI HindIII

Wildtype 4.2 kb 8.6 kb

Targeted 9.7 kb 13.0 kb

3’ external probe

ScaI HindIII

1



3’ External Probe
HindIII digests

Wildtype: 8.6 kb
Targeted: 13.0 kb

5’ External Probe
ScaI digests

Wildtype:  4.2 kb
Targeted:  9.7 kb
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Standard KO or Conditional: _ standard
 
 
 
 
Materials Submitted: x Target Vector   _ pKOS-20TVneo_________         

x KOS clone(s)__ pKOS-20_________ 
 

 
 
Southern Blot Genotyping Strategies: 
 
 

 5’ External 3’ External

Name of Probe: 61 + 65 71 + 75 

Restriction Enzyme for Genomic Digest: ScaI HindIII 

Predicted Wild-type Band (kb): 4.1 8.6 

Predicted Mutant Band (kb): 9.7 13 

Probe Size: 456 bp 423 
 
 
 
 
Primer sequences:   
 
Southern probes 
0996-61  5’ – ATCCCATTCCATTAAGCTTGTC 
0996-65  5’ – GTTTCCATGTCTCTGAGGTTGG 
0996-71  5’ – CCATTTGCTTCCCATATGTCTA 
0996-75  5’ – GTCTACACTGCCAGACTTCCT 
 
 
 
 
 

   



   

 
Genomic Sequence Deleted: 
 
CTGTTTCAGTTTTTCACTCTTAGCAGGAATTTGGAGATGACTTTTGATGACAAGATGAAGCCTGCGAATGACGAGCCTG
ATCAGAAGTCATGTGGCAAGAAGCCTAAAG 
 
KOS clone sequence:  (note: pKOS-20 was used to generate the TV and that is the sequence included here) 
 
GATCAAAGTGTCTGCATAGTAACACTTGTCTGAAAGCTGTCATGGCCATGAACCATTTGCAAGCCCTCTTGGGCAGAAT
GTATTTCTTAGTTGGCTGTAGGATTAGTTTAGTCATGTTTCTTTACATATTCTAATTAAAATATAATTACATAATTCCCCC
TCCTCTGACCTCCCTCCAACCCTTCCCATGTACTCACTCTTGCTCCCTCTTAAATCCATGTCCTCTTTCTCTTTAATGGAT
ATATATATATATAAGGACTGACCAACACAAAGTGTTAGATCACTGGTGAGGGAGCTTATTCCTGGAGATTACTTCTCCT
CTCTCCCTCTCTCTGTGTCTCTCTCTCTCTGTCTCTCTGTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTC
CATTAACGACACTCATTGTACCTCAGAAATACAATGCCTAAACTATACCTGAACAAGGACAACACCAGTAAACATGCT
AATATGGAAATGGGAAGTCTCATAGGACCCCACTCCTAACTAAGAGCTACAGGCAGCCAGGGAGTGCTTCTTTAAATC
TTAAATGATGAGCACAGAGGCAGATACAGGAAGAGAGAGGCTTCAGCACACTCCTCAAGTTCCTGAAGTAATTCCTTG
TGTACAGTCACATGTGTTCTGTGACCTTTGCTACACTTTAGGTTGTACCTCCGAGAACATAGGCTTAAAGACATGAAATT
CCACTGGGGTGTGACATCAGGTGTCATGGAGCATTCTGAATTTTTTCAAGTCTTTATCATTTTCTGGAAACATCTCTGTA
GAGATTTAAGCACAAGAGAAAAGTCCAGGTGTGGTAGTATGGTATTGCCTTTAATTCTAGGACTTGGGAAGAAGAGAC
AAGAAGATCTCTGTGAGTTTGAGCCAGTCTTAACTACATAGTGAGTTCCCAAGCCACGATTACCCAGTGAAACACTGTC
TCAAAAGAAAAAAACCAAAACAAACCAAAACAAACAAACAAAACCCTAACAACAATCAATCTATCCCCTTTCCCCCCA
TCACTTTTTCCTCTCTGTTAGAGTCTTGTATACTCAAACTCAAAAAAAATTGTTTAGTCTATAAGAGGGTTACTTTACTTT
CACAAAAACACATGCAAGGGCTGAACCTGAGTTAGGAACTCGAGAGTTGGTCAAACACCTGTCCTGTCCATAATCTTA
GCACTCCTACTGTGAGATGGAGGGCAGAGATAGGAGGGAATCTGGAATCTTTCAGATCAGCTAGCCTGGAGCATGTAT
CAGGCAATAAGAGACCTTTCCTTAATCAGTGAGAGACCAGGGCCTACCAATACCTGATTTGCCCTCTGACCTCCACTTG
TATCTGTGTTTTGCACACATACAAGCAAGCTCAAGTGCACACACACACACACACACACACACACACACACACACACAC
ACATGTTAAAAAGTATAAGTAATTTCAGAGACATATCTTTTCATGGTGTATATAGGTATAAAAAGCCAAGGCATAGGTC
AGAGTAAAACATACTCTTTTCTAATCAATTTAAGTATCCTGGATACTACAATTAGTAGCAGTTTTAACTATTATTTCTGA
CTTTTATGTTCCAACTACAAAAACCTGTCATTTTTACATCTAAGCTCCTATTGAAACATTACCTGAGCCAAGTGTTTGGT
TACAGGTTAATGCCACTATACCTGGCCATTGGAACGTTATCAAACATACATTATCCTCAAACTCCAGACAAATATGTAG
ATTCAATATAAATATTTCCTGAGATGACAGACCCAGGGAAAGATCTAAGACTTACTCTAGCTATTTCTACTGGGCTGCT
GCTGCTGTTTAAAGTCTCTGTACTCAAGACTTCCCCTAAACTCCAGCACTCAGGGCCAGGAATGGAAATCCTATGTGAC
TTAAGTCATATTTCTGATTGCTCATTAAAACTATTAAAAGTAAAACATGGTGCTTATAAAACAGACACCATATAGCGAC
AATCTGCTTTGGTGAATCAGCAAACAGAAAAATGTGAACAAACAAGTCGAACCATCCAGTCCAATCACCTAACTTGAA
GAATGTGCTTCTTTGACTTCCAAACCCTTATCTGATTTGTCTGCAGTATCTTTCCTATAATTGTCGTGGTCAGCCCTCTTT
CCCCTGCTGTCTGTTTCTTAGTGAAAGGTCATGAAGCATGACTGGATATAATTCTCCCCACCCACAAGAGACACAACCT
AAGAATTTGTGTTAGCCAACTTTCCAATATGAAGCAAAGCTTCCTTTCCTCCCGCGACGGTTGAGTCATCCTCTGCTAGA
TAAGAGCGGCTATTTAAACTGCAACAGAAGCTCCGCACACTGGCAGTTGGCTGAGGTCCTCGACTGTTTCAGTTTTTCA
CTCTTAGCAGGAATTTGGAGATGACTTTTGATGACAAGATGAAGCCTGCGAATGACGAGCCTGATCAGAAGTCATGTG
GCAAGAAGCCTAAAGGTAACAGGGGTGGGTAGATGCTTATAGAGACAGAATGCCAGGCTTAGCTCAGAAATATAAATT
AAATGTACTGAGGAATGAGGTTAGAGGGTAAAGCCATTCAAATATAAGAAAATACAAGAGACCAAGACCATTTATTTA
GAAGGAAAGCAAGTAGGATTCAAGATAACAACTAGCTGATACTACATCTTTAGTATAAGCTGTTCTCCATGCTACGGCT
TTAAATTAATGCTTTCTACTAATTGTAGTACTTATATTATCTGCCTTCCATATAAAGTTAACTCAGGAGGAGTAATAAAG
TCACTCAGTTTCCTTGAATTAATCAGAGTAGAGCCAAAATCATACCAGATTCCCATGTATGAAGAATCCAATCCATAAA
AAAAAAAAAATGGGCGAAAATGCATCCATTTAGAGCACACACTAATTGTTTTTATGTGTGTTGCTGAAGTACTGCAAAA
ATCTGAAGTGCTTTGTGAATTATCTAAAGCAAATTTGGTATATTCAGTATGACTGAATATACGTTAGACTTTCTTGTCCA
TCATTGCTTTGACCAGGAAGCAGGAGTGGGTGGGTTGGGGAGCAGGGTTGGGGGGAGGGTATAGGGGACTTTCAGAGA
GAAAACTAGGAAAGGGAATACCATTTGAAATGTAAATGAAGAAAATATCTAATAAAAAATCCAAAAAAAAGAAATGT
AAATGAAGAAAATATCTAATAAAAAAAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGA
AGGAAAGAAAGAAAGAAAGAAAAAAGAAAAATTGTAATTTGTATTTGGCTACTACAGTAAATTGAATTATTTAGGTTT
AATTGATAACTCATTTTTGTAGACAACTACAGATAAAATGTCTTTTATTTTATAAAATTAAGAGGAAAAGGCCAGGTGG
TGGTGGTGCACACCTTTAATCTTAACACTTGGGAGGCAGAGGCAGGTCAGCCTTCTCTACAGAGTGAGCTTTAGGACAG
CCAGGGAAACACAGAGAAACCCAGACTCAGGAAAAAAAGGAACAAAGTATAAGAAGAGGAGGGAAGACAGACTGTG
TCTGTAAGTAAGCCTGAAATCTTTCAATGGGTAGGATAAGGGTGAGTGTAGTGTGATTTAATATCTGAGTGGCTGAACT
AGCTCAGAGTCAAGAGTGCTGGGGCTTGGTAGTAGAGCCAGCAGCTGTTGAACTAGCTTAGTGTGAGGAAGTGCTGGT
GTTTAGTAGTAGATGTAGGAGCTAATGCCAGTTGTTAATTTACTCAACCGGTCACTCATTATTTGTGCAATAAATATTGT
TTTTACTTGACTTTTACCATAAATATGATTATTTCTTCTATAAGAGTCCTTGTTAAATTAGGTCCTTGCTGTGAATGGTAT
AAATTATACACTGAAATTAGTATACAAATCTTTATTGATTGACTAAAGGTTGTTTTCTGACTAGAAAGCCAATAGTCTCC
TCCTACTGCTGAGGTGGGATGAAGGTGCCGTTTAAGTAATGGGAGCTTGTATCTTCCTTTCCCATGGCAACTCATGCAA



   

TCGGTGTTTTCATTCAGTTGTAGGCATACAATGTGTGATGAATACTGGGGTTCGGGAAGGATTTTTACCTGATGTTAGGT
GCCAGGATAAGGCAACTGCTTGTAAGAGATATTACTGTCTTCTATTATCTGCCAGCTAACCACACATTCGGAGAGAGAA
ATCCTGCAGCCAGAGAATGAGTTCTATTTCTACCTGTCAGAATTCCTTTTTGATATCATCTGTGGATTCTAACACAAACT
AACAGAAGAGAACTCTGAACGTATTTGACCACTTGTTAACTTGGACCTTTATCACATTCACACCGAAAGCTCAATGATA
TAATACTCCAAGCACTTTGGCTTATGAGCATTGGATTAAAGAACAACGTTTAGGGCCAAAGGTGGTACCACATGCCTGA
TATCCCAACACTGGGGAGGCTGAGTCAAGAGGACCCCCAATCTAAGGCCAGCCTGGGCTACCTACTGAATTCCAGGGA
AGCCTGGATTACAAAGTAAATATTATCTTGAGCAAGAACAACATAAAACCCAAAGACCTACGTTTTAAGTTTTCATTAT
AAATGTGTTATCAAGTAAGCGAAACTGCTGCTTTCAGTCTCTTCTTTATGTAGAGAGAATCACACCAGTGTTCTGCTTAT
CTTACAGGAGAAGAAACCAAATACATTGTGTGTGATGTTTTCCTCTTGGATCTGTAATGGCTACGGTTATTCAATGTTGG
GACACGTAACTGGACAATCACATGTCTGAGAGTTGCATGACTTGTTTTCATAAATAAGGCGGCTTTTCCTCTTGGGATA
ATAGGCCACACCTAACATAGTGTGAGGCAGTTATTGCTAGAAGCCAAGTGCTCATCAAGGTTTTATTCCTAATTTCCTTT
GGTCAATAACTCCAGTTCTAAGAGACAATAAGAACTGAATGGTATAATATTAGGCATGGCATTTCTTGAGGAAATCTCA
GGTCACTGACTAAAATATTTTGCTTAACATCTGGCAATTGTCTATATAATGTTACTTATGAGTACGTGTATAAAGCTAAA
ATTATTTATGGGGGGGTTGTTATCCTCCTTTTGCTTCTTAATATCTTTTGGAGGTTTCTACCTCACTTACGCCTGTTTTAC
ACCCAAGAAAATGACACAAAAACACGGTAAATTTTTTAATTAACTGTAGGTGCTATGATTCTGAGCAATACTAATCCTT
CCATGCTGTTAAAAGCCACATGAATGCCCCATGACTTGCCAAATTAAAGTCTCCTGAGAATCTTCTGCTGTAGTTGCCT
AATCTCAGAGCAAACTTCTCTTGGCCATGTGCTCCTGGCCCATCCCACTTAATGGCTACCTCCTTCTCCTCCCTCCCCTTC
TTCCTTCTTCTCAACACCCCTACCTGAGACCACCCCTACTTGATCTCTAGTCCAACCTTTCTCTCTCTCTCCTGCCAAATC
ACAGGCCCCAGGCTTTTATTATCAAATCAGAGATTATCCAGTAGCATTCTTTGCCACACATTGGTCAATACAATCCCCAT
GTCCTGACTGCAACCTGATATTGGTGCACAGAGCTCAGCCTCTGAATACAAGGTGCACAAGGCTAACCCCAACCCCTGT
GTATATGTATTTTTAAATGCCAGGGAACAGAATAAGACTCTGGTGATGACTTTAAAGTCTGAGGGTCTCGGGACAGTTC
TAGTTCTCTAACTGTACTGAAATACTAATGATAACTTCTAAAAAAAAAAAAATCCTAAAAACTTCCTTGGTCTTTCTGA
GGGTAGAAAGCTGCTGGTTTAGGAGATTAACATCTGCAGTTTACAGAGGAGGATTATGCAATGTGGCCTTTGCTCTATC
TCAGCAGGAACTGCTCAGCTCTATCTTTCAGCCTGCTAGTCAGAAGTCACAGGAAGAAAAGGGGACACTTAGAAAAGT
GATTACAGAGTCTATTACTAAGTTGTAAAAAGTTTCCTATGAAAGCTATCTAAGGGGGAAAGCGGAAAGATCCTAAGA
GGGGAAAGGGAAATTTTTTCTAAGTGGGAAAAGGCAAAAAGTTCTAGTAAGGGGAAAAAATTCTTCTAAGGGAAAAA
AATTCTCCTCTATCTTCTCTATCTGCTTCTCTTCTCTTTGTCCTCAGTACTTATACTTCTTTCAGAACACATGATCACATGT
TACAATGTTCATCACAAGTTCACACAAAAAAATCAAAACATAAATTGAAATATATGTTTACAACAGTGAATGTTTACAT
GCATATTAATTAGTAGTAATTATCTGGCTAAACATCCATCACCTGTCTCAACTCCACAGGTTCACTGAAGGTTTAAAATC
ATAGCTAAGTTATTAGTGAAGTTTTATATAGATAACCCAGTCAATATTTTATCTTCTGTCCTAGCACCTATAATAAATCA
TTAGTTCCCTTTTTATGACCTTTGGTTAATTGTTTTTCAACCTCTTGGAATGTGCTCTGAGTAGGAGAATGTCCGGTTACC
ATCTAAGAGCAGTTAACTGGTGACACTTGGGAGACTGGCAGAGTTCTCATTGCATTTGACTATCAGAAAAGGACCTAAT
AGCAGTTCCACTATAAAAGAGCTTAAAAATCACTGGTATAATTTTACGAATTCTTATAGGATC 
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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