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Gene Name: KcnalO
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Organization: National Institute on Deafness & Other Communication Disorders
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Accession #: XM_ 143471

Gene name and accession: NM_001081140 (Kcnal0) Date of Submission: 5-19-08
Mutation Type: X Standard Knock out Is this gene X-linked? No
. Genetics background of target
O Conditional vector and ES cells: 129SvEvBrd

Required Materials: O pKOSclone DNA(s) __ N/A
X Targeted ES Cell DNA 1D11
X Genomic Map

Southern Blot Analysis:
External/Internal Probe Strategies

5’ Internal 3’ External
Name of Probe: 9+10 11+12
Restriction Enzyme for Genomic Digest: Stul EcoRlI
Predicted Wild-type Band (kb): 9.7 7.8
Predicted Mutant Band (kb): 14.2 8.7
Probe Size (bp): 253 229
PCR Strategies:

Wild type-specific (absent in targeted allele) Mutation-specific product (absent in wt)
5’ Primer Name: 15 5’ Primer Name: 15

3’ Primer Name: 16 3’ Primer Name: GT
Predicted Wild-type Band (bp): 246 Predicted Wild-type Band (bp): none
Predicted mutant band (bp) none Predicted mutant band (bp) 404




Primer sequences:

Southern probes

9 5" - CACGGAGAGCTGAAGAGTAGT
10 5" - TACAGCAAACTCAAGGGTAGAA
11 5’ - TCAGCAGTTGATTGGAGCCTAC
12 5’ - GCCTCCCCTGAGATTCCATAAC

PCR Genotyping

15 5" - AGCGTCCAGTGGGTAGCAAAG
16 5" - AAGGCAGTTTCATGGTTGGTG

GT 5" - CCCTAGGAATGCTCGTCAAGA

Genomic Sequence Deleted:

AGCTCAAAAGGCCGCCCTGGTAGCAGTCCCTTTTCCAATTGGAGAGTCCTTATCAGTGACAACACCAACCATGAAACTGCCTTCTCCAAGATCCCAGGA
GAGTATGTGGATCCCCCGGGACCTGAGCCAGTGGTCTTGAATGAGGGAAACCAAAGGGTGATCATCAACATTGCTGGTCTGAGATTCGAGACTCAGCT
CAGAACACTTAATCAATTCCCAGAGACACTCCTGGGAGACCGGGAGAAAAGGATGCAATTTTTTGACTCCATGAGAAATGAGTATTTCTTTGATAGAA
ACAGACCTAGTTTTGATGGAATCTTATATTATTACCAGTCTGGTGGGAAAATACGGCGGCCAGCCAACGTGCCTATCGATGTTTTCGCTGATGAGATCT
CCTTCTATGAACTGGGTAGCGAGGCCATGGACCAGTTCCGGGAGGATGAAGGCTTCATTAAGGACCCTGAGACACTGCTGCCCACCAATGACTTTCAC
CGGCAATTCTGGCTTCTCTTTGAGTACCCCGAGAGCTCCAGTGCAGCTCGAGGAGTGGCTGTGGTCTCGGTTTTGGTTGTAGTCATCTCCATCACCATCT
TCTGCCTGGAGACACTCCCAGAGTTCCGAGAGGACAGGGAGCTGAAGGTGGTCAGAGACCCCAGCATCAATACAAACAAAACAGGCCTCTCCCAGAC
CATGTTCACTGATCCTTTCTTCATGGTGGAGTCCACCTGCATCGTGTGGTTCACCTTTGAGCTGGTGCTCCGGTTTGTGGTCTGCCCCAGCAAGACTGAC
TTCTTCAAGAACATCATGAATATTATTGACATCATCTCCATCATCCCCTACTTTGCAACCCTCATAACAGAGCTAGTACAGGAGACCGAGCCAAGTGCC
CAGCAGAACATGTCCCTGGCCATCCTGAGGATCATTCGTCTGGTGAGGGTCTTCCGCATCTTCAAGCTTTCTCGACACTCTAAAGGGCTGCAGATCCTG
GGGCAGACGCTGAAGGCTTCCATGCGGGAGCTGGGGCTGCTCATCTTCTTCCTCTTCATTGGGGTCATCCTTTTCTCCAGTGCAGTCTACTTTGCTGAGG
TGGATGAGCCAGAGTCCCATTTCTCTAGCATTCCTGATGGCTTCTGGTGGGCTGTGGTCACCATGACAACTGTAGGCTACGGTGACATGTGCCCAACCA
CCCCAGGAGGAAAGATTGTGGGTACTCTGTGCGCCATTGCTGGTGTCCTCACCATCGCCCTCCCTGTGCCTGTCATTGTCTCCAATTTCAACTACTTCTA
CCACCGTGAGACTGAGAACGAGGAGAAGCCAAACATCCCAGGAGAACTTGACAAAATCCTCAACAGCATGGGCTCCAGAATGGGGAGTACTGAGTCT
CTCAACAAGACCAATGGCAGCTGCTCTGCAGAGAAGTCCAGGAAGTGACCAGCCCGAGGCTTCTAGAGTCTCTGAACCCCCCTCCCTCCTCTCACTGTT
TTCCTAAGATGAAAATTATGTTCTATGGCCAAGAGGCCATCTCTGTGAGCTGTCTTAATAAATCCATGTTTCTGTTCTATTTCCTGGGCTGTTTCTTCTCA
ACACATTACAAGATTTCCCCTCCTTTCCTATAAAAG

Genomic Locus: (The deleted sequence represents nt 11016-12634 in the sequence below. The PCR fragment used to generate
the FTV represents nt 6245-18123 in the sequence below.)

AGTCTTCCTGTGGACCTTGAGACCAGCACATCCCATCTGCTATGGCCAGCTGACCCCAGCAGAGCTGCGGAGGCCCACTGGGTCCGAGACACCACTCC
TGCTGGTGAGTGCTAACCCATGCTGTCTTCACTGGGCCCACTCTTCAGTTTCTTCCATCCCAGGCTCCCAGTGGCATTCTCCTAGAGGACTGGAGGCATT
CTGGGAAAATTCAATTGCACGCATGGCAACAAGTGTCAGCCAGCCAAGCTGGCTCCCTTCCCAGCATGCTCTTAGGAAGCTGCAGTCTTCTTATGGTCT
GCTTTCCCAGCTGTTTAGCTTGAGGTATTCCAAGAACACCAGCTTCAGTCTGGGTTTTGACCTTCAACATGAAGAAAGCATAGCTGTCCACTACATCCTC
ACACTCCAGAGATTATGGAGTCCTACCAGGACTTAAGGACCCCCCACACACAGAGTACCCTCCATGACCTCCATGCTCAGTGTCCACATAAAGTCAAC
AGGAGAGCAAGCCTTGGGAAGCTAGAGGCAGGAAGACACTAGCTTTAGTGTGTTCTGTCAGACGTATAACAAACCCTTCCACCCACCCCACTTTCATA
AGCCCACTCCACTCCCATAGGCAGATGCCTACGATTCTACTATCAGGGCTTTGTTTCCTAAATGATGCTTTTCTGTCGCAAACAATGAATTATTCAACAA
ATATTTTCTTTCCGTGGTTCTTCTGTGTTCAATATAGCATATTGTTCTAAGGCCTGGGGTTAGGCAAGGATATGAATCTTTGTCCTGGATCTCTCTGTAAA
CATTGTTATCATGCCTGCTTTCCTGATTAGGGGATTTAAAAGCAAAGAAATGAAGGAACTCTTTCAAGGTCACATAGCTTCAGAAATCCTGCAAACAGC
TAGCTATGGTGGCACACACCTGTAATTCTAACACAAGAAAGATGAACCAAGGACATCATGAGCTCCAGGCCAGCCTGGACTACGTAGAGGAAAATTTG
TCTTTAAAAAACAAAAACAAAGAAGAGGAGGGGGAAAGAGAGGAGGAGGAGGAGGAGGAGGAAGAGGAGGAGGAGGAGGAGGAAGAGGAGGAGG
AGGAGGAGGAGAAGAAGGAGAAGGAGGAGGAGAAGGAAGAGAAACAGTTTTGAAACAGGGCTGTTAGGAAGTTTGTAGGTACTTACAAAAAAGAGA
GGGTGGCATATGGCATCTTGTATCCAGTGTCAACATAAGGGCACAGGTCTTGGTGGCCTGGCCCTAGGCTACCTCCACAGGGAAAGGGAAGCAATGCA
GAATGTGTAGGGAGTGACTGCTGCCAGCTGGAACCAGAGCCAAGCTCATTGCTCCCCTCTATCCCCTGATAGATGTCACATGTGTTCACATAGCTGGAA
TTGGTCCCAGGTCCCACCACAACATAGGAGACAGAGGCACACGGAGGATGCTGGCTAGACTAGGAGTAATGGGAGTCCCCTGGAGACCTCTAGCTGG
GATGCCTGGGTCCATTCTAGCCTGGGTCCATTCTAGCTGGAAGGAGGAATTCCCTGGGGCCTGCATAGGGGGGACAGAAAGGATCAAGAAGTCCACAA
CAGACACCTAGATGAGAGGGAATGTCTGAACAGAGATCATGGTAAGACAGGGGGCAGGGAGGATCAGGCAGACAGAGGACATCATGGATGAATTAA
CTTAAGATCTCCCCCTACCCCTTCCTTCCTTTATCCTCCTATGCGGCCCTTGCTTAGCCATGTGGTCACAAACATGGGAGCAGAGGCAGCCAGCAAACTC
TAGCTTATGTGGCCCTGAACAGGTTGCTTCCTCTTTGTGATTCTTCTTCTCTACGATGCAGAGGCTACGCACATGTGGAATCTTAGGAAAACTCTAGGTA
CTATGACAAGGACTACGTAAAAGTTGGTTGTGATGTATGTCGGCGGCTGGACTTTGGAGATGACAGAGCAAGATGGCTGGGGAGAAGGAGGCCTTTAC
AGAGCAGTGAAAGAAAGACTAGAGCATGCCTTAGGATAAGGGAAAGTCAGAGTGAGCTCAGGCTAGAATGGGAGCAACGGTCAGCCCTAACAGTATT
CTCAAAACCAAGCCAACAACTGGGAGAGGGGCACACACCTGTGACCTCATAACTCAGGACGCAAAAGCAGGAGGATTTCGTGTTTAAGTTCAACCTG
GGCCACATAGCAAGACCCTGTGTCAAGATGATGGTGATAACGATGATAACAGCAATGATGATAAGGATTTTGTAAATATAGGCCAAGGCGCCAAGTCC
AGCCTCCGACATACATCACAACCAACTTCTACATAGTCCTTGTCATAGTACCTAGAGTTTTCCTAAGGTTCCACATGGAGTTTTCCTAGATGTCCGTAGC
CTCTGCATTGTAGAGAAGAAGAATCACAAAGAGGAAGCAACCTGCTCAGGGCCACAGGAGCTGGAGTTTGCTGGCTGCCTCTGCTCCCATGCTTGTGA
CCACATGGCTAAGCAAAGTGCCTCATAGGAGGATAAAGGAAGGAAGGGGTAGGGGGAGATCTTAAGTTAATTCATCCATGATGAATTGCAGCACGTT
GTCAGATCACGGAAGATGAAAGGGCTGATCCTAAACCTTGGTGTAGGCTCTTGAGAAGCACTGACAAGTGCTAGGCTCAGATTCAAACATGCCAGCGT
CAGGTCCCTCCCTCACCACATCCTGCCCTAACCACTCTAGATGGGTAGTGCCTTCATCTTTAAATGGGAACAATAATGGCAGTTCTCCCATCTTAAGTCT
ACCTGCTGTGTCAGTTAAATGAAAACAAGAGTATAAGAACATTTCTTAGGGGTTCTACAAAGCAGCATGAGACAGAGAGTGGAAGGGTCAGGGAAGC
TGCCCTTGTGCCCTTGTGCCTTGATTCCTCCAGCCTTTTCATGTAGGGACAGATGTGGCCAAGACTGAAAGTCTACTTTAACTATCTGTCCTGTCACATG



TACTTCGGTCAACACAGATCGGGTGGCCTGAGTGGGTGGGCAGGTGTTTCTCTGCCTGTTTTAAAAAGCAAACAACAAAATGTAGGAAGCTAAAGCAA
CTTCCCTCCTGTTATGCAGCTAGTGAGAAGCAGAGGCCAAGCTGGGGCTCACATCCCTGAAGTCCACGTACACGCTCCATTTCCAGCTGACAAACTGGC
TGTGTGAAATCAGTGGCTAACGGCAAGGTTAAGCAGGAGTAGTTAAAAAGTCATATCCCCAATGATAGAACTCTTCCTAAAAATATTCTTTCTTGCATT
TTTTGGGGAATAGCTAGAAACAACTTCACATTTAGGGAGAGGGAGTAGGCAGGAGAATTTTTATAGGAACATAGCCCCCCACCTCACCTACCTGTCCT
ATTCTACCTGAGGCAGCTAAGTGGGGGTGACCAGCAGGGACATCCAGAGGGGTTCATCCTAACTACTGAAAACACAAATAGCAGAATCAGAATCTGC
ATGGGGACTTGCTTGAGGACAAGATGTGTTAGTCTGTAGACCATTCTAGGTTCTCTGTAGGGTCGTTCCTAGCTCTACACATTCCCATGACCCCATTTGG
GAGTGGCCAACATGGGAACTCTGTACACAGGAATCCCATAGTTAGTTCAGTTTCACCACTATGGAACCCACAAGAAGATACGCAATATCCAAACCCAA
GGCTTCCTCATATTTTCCCTGGCGTCTAGAAACCTGTCACCATAGAGACAGATGCACCCTTCTCTCCCAGGCAAATAGGGAGGCAACAGGGGCCCTTAA
TGCACAAACCTAAGAGGTCCAGGGAAAAGAATCCAAGAGACCTTTTTCCTAGCTGACTTACAAAGTAAAATTATTTTCCCCAAGATCAGTAGGTTCTG
GTCCCCACTGATAATAGCAGCTGAACTGTAAGCCTCACATTGCTACCAGAATGAATTATCCTGGGCTCATTCTTTTCGGCATTGTTGCTGTTACTCAGGG
TTTAAATGAAAGAGCTCTTGCCTGCATCTTTCCATCTCTTTCAGAAGATAGCTTTGTCCTTGAGCAGTCCTCACAGGGAGAGAGACACACTGCCCACGC
TGTGCCCATCGACACTCTAACAAGGAAGAGATCCATGTGACCAGCCATCTGAGCCCCCTCCAGTCCTCTCTGCCTTCTATTGCTGCAAGCAACAGAACA
TGCTCCTGTTCCAAGAGGCAAAAAGATTAAGTTGGAGAAAGGGGCCAGACACCCCTGGAATAGAAACATCTGTGCAGTGTGGGTGGTGTTGCAGGAGT
CTGTCCCTATGTATCTGCATATGTGCTCGGATGTCTTGGTAATTATGTGTGTAATATACATATGTCTATGAGTATTTGTACAAGAAGGCACACATGTGTC
TATGTGTGGGCATATGTTGTTCTGCATGCCTCTAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCACAGTTTCCAGACAAATTGAA
TGAACTCACGTGAGCATCACGCATGTGGGTTCGCTATTGTGGAATTAGAGGATAATAGGAAGAGTGTTGAGTTTGGAATTAGAACACCCATGTGTCAG
TCACAGCTTCCTAGCATGGACTAGTCATATACCTTCCTGGACTCAGTGTCTCTCTGGGTTAAATGAAGATAAGGATCCCTGCCAATGACAGTGGAAACT
GCCAGGCTCAAACCCCTTATGGATTTGGTATGCATTGTTAATCTGAGGTGAGCAATCACCTCACCCATTGTGCCAGGATAGGAGGAGATAGTCTTATCA
GAGCACAAGAGATCAGGCCACAGAAGTCCGCCTCTGCTGGCCTTCCACTCACTGAGCATCATATGCATCTCAGGCAGCCTCTGAGAGAGCCCTGCTAC
TGCACCAGTAAGTGTAGAACTCAGTACCAAGAGAGGGCAAGGAAAAAGGACCCATCTCACCCTGACACTATCAGCACCCACATGGGAGGTGCTTCTGT
GTGGCATAAGTGCCTCTCCAGCAACTCTTGAGGCAGAAAGCAAGGATGTCACCATAAGTCTGAGGCACCTTAAGTCAAAAGCCCTACCAACTTGTCCT
TAGTCACACAGGTAGCAGATGGACAGACAACGTAGGATGAAGAGCCACACAGAAACTGAGAGCTGGCCCCTGTCTCTGCCCCCAGAGCCTGTACCCA
CAGCCACTCAATGTGACAGTGTTTTGCTGAAGAGAGATGAAAGTGATGGCCTTGAGAGCTAGCCTGGAGAAGACCACCAAGTCTTGCAGCTAGCTAGC
CATAGAGTAAAAGAGGGAACTCAAAGATGAAGGGAGCATAAGAGAGGCCAGAAATTGCTTCCAGCAAGACAAGATCGCCCTCTCCTGTCCAGACAGA
GCAGCGCCACAGTCAGTCTTCCATCTCCTTTTCTGGCAATCCTCCACTCAGAGCCCCACAAGGCAATGAAAACACGATTCCACTCTAGCCCTGCTTGAG
AACTCCCTGGTCTGGTCTCCTCCATCAACTGACAGCCCTGAAACATCTGACCTTGCCAGTGACAGATACCCGTGTGCTCCCTGTCTCGGAGACCTGGGG
CCTAGAGGCACAGTATACACAGTTGTCTTTGCAGATGACTTCTTGTAGTCATTATCAGACTCTCTGACAGCTGCTACCTTACTTGACTATGGAGGAGGT
GTTAGGTTGCTAGGCAACCAAAGACAACCTGTGTAGAGAGGCCAAGGAATGGGCTCCAGATCCTTTCTGCTTAGTACAGCTCAGTGACCTTGCAAAGT
TAGACCTGCAGCACCAGCACCAGCCACCGACATCTGCATAATGGTTAGAAGCCTATAGTGAAGTGCACAGAAAGTTCCAGGTTTGATTATGGCAGAGA
CCACCCACACCACAAAGACTCATCAACATCTATGTATGGACCAAAAGTCCAGACATGCTATAGAGTAGCGGTGAAGCTGGGAACATTGTGATCTGTGC
AAAGGCAGTGGAAATGGGTTAGAAGCACTTCTCAGTATCTATGAAGTGCCTCAGGCCATACAACAAGTCTGTCTGGCTCTGGGGAAGAGCAGTAAGAT
GACAAGTAAGTCCTAGTGTATTTGAGACACCCTAGGACAGTGGGCGGCTAGACTGTTCCCCAGTGCTAGATGCTACAGGATACAAACATAGCCACCCT
CTGGAGGAAAAACACGAACCAATAGCACTGAAAGGTATAGACAACCTCTAGACAGCTCTCAAGAGGACAGAAGTATCTCCACCTGGCACCCTCCAGG
ACAGCTTTCCCTCCAGGCAAGGTTAGAAGAGTGGCCTGCACACACGGCAGCCGAGAAGGAGGATTAAGTGTGCCATGGGGAACAAGGTCCATCTGCA
CACTGGTGCAGCCAGCACTGTACCGGACAAGAATACAGATTGTGAGAGGAGTCAGACATTGTGATCCCTTCAGCCATGGGTAAAAGCTCTGCTTGGAG
TCAGAGCAATTCTTCGAGGCTTTGGAAGGTCCGACACATAAGAGTCATGGCTGTTATTAGAAGTCACACCAGCAAACATAACAATGGAAGCTGCTCCA
AATGTCCTCGGCTCCATCCTCACTGGGGGCCCTTTCCAACCCAGAGAATGATACCACAGGCTGTGTATCCAGGGAAAGAATGAAATTCAACCTTAGTTT
CTAGAAATGACCATTGAAACAAAGTAGCATGAGGCAGGGGGCTGGGGTGGGAGGTAGCTTCTATGGCCAGAGGCTGCATTAACGTTTCAGGTTTCAGA
CTTTTCTCTGCTAGGGTGACACACACACACACACACACACACACACACACAAAACAAAAACAAAAACAAAAAACAAAACAAAAACAAAAACTGGTCC
TCACAGGGGCAGCCCTCCTCTATAGATCCAGAAACCACAGTGAGCCCAGGTCACAGGTTGCATTCCCTCTTGCTAATAAATATCTGCTGATCCTAGCCA
ACTAGCAAGATAGTCGTGTCTTCTAGACACGACAGAGTTGACAGAATTTCCACAATATGATAACCTAAACAAGAGCTGCATGTATACCACACCAGTCA
ACATGTCATCGTGGGACATCACAAGGCCCTGCCTCTCCATGAAGAGCTACAGGCAGTCAAACAATGGATTCTGATCTGAGAAGCGGAGAATCCATTTT
CTCTGAGCATAATCCCCGTAATGGAATATTCAGTATCAAGTGAACAACCCTAAGTACATATGAGCAACACTGAACAGACTCTGTGGATCATATAGATT
ATGTCTACAACGTATAATGAATATAGAAGAGATCATGAACTTGGGAAAGTGGAGACACAAGATGAATTGGGAGATACAAGTAACGTATCTGTACTTGT
AAGTGAACTTCTCAAAAAAATTATTTTTAAAGAGCATCTGCTGATCCCTTACAATGTGAGCTGTCTCGGATCTGGGCACCATGTGAGTTCCATGCAAGG
TCACACACGCAGCCCGTGGCAGCCTGCAAAGCACCCTCCCATGTCATTTCCCTTGGTCCTTACCCAGATCTTGCAGAACAGTGGCAAAGCAAGCACTCT
GATCTTTGTTTGCTTGCTCTCCTTTTATCCTGAAGGATGCAGTGGCATACTGTGATGCACACTAGATCTAAAGCATGCAGCCTGGTGCTTTCTGATATGC
GTATACACCTGTAAGACCATTACTGGTGCCCACTTGGTGATTCCTCCCGTCTTCCTGCCCTCTCTCCCAGGCCACTGCTGATCAGCTTTCTGCTGCTCTA
GATTAGCATTTCTGAGGTTTTGTATTCATGAAGTTATTCTATATGTTCCTATCTGGCTCCTTTGACTCAGCCTATTTTCTTATTATAGATGACAACACGGA
GGCTTGATGAGACACTGCAAGCAGTTAGTGTAGACAATAGTCCTGGCTCAGAGCCCAGCATGCTGCCTGCCACTCATCCTTACCACTCCATCATTCCAT
CCCCAGACATTAACTGAGCACTTGGGGTGGGCTGAGTTTGTAAAACTAGACATGGCCCCTACCCTCAGGAACATGCAATTACTCTTTCCTGTTTTTATTA
ACCAACCTTGTAAAGAATATTTACCAAATAACCACTCAGTGTGGGTGCACTGCTTAAAATGATGCTGTTTCTCAAACCCTCCACCCTCCTCCTACCTGCC
ACCTCAGACTGGACACTGGTACAGAGAGTGATTCAAGATAAACCCTGTCCTTCAGGAACATGCAAAAAACACAAGGAATGCCCTGCTAGGCATTGCCT
GTACTCTGGACACTTGAAGAGGTTGTAGGTACTGAGGCTGAGCCCGTGGATAGTGTCCCTCCACACGGAGAGCTGAAGAGTAGTCAGTGCAGCAGGCC
AGGGCACACAAAGGCAGATAAAGCTGGACTGGCCAGCATAGGTTCTGTGGCAGGTTATAGACCATCTCCACATGAGCAGGGAAGATGACAAAGAGGC
AACGTAACCTAGAAGTGGGACAGCTTAGTGGTGGGTCAGGCAGAGCAGATGGAAAGGGTATGGAGTTAAGATTCCTGCATTTCCTCACATGGACCCCA
TTTCTACCCTTGAGTTTGCTGTAATGATGAGGAAGGGAGGTAGGGAGGGTGAAGGGCAGTTACCCACATTTAAAGAAAAGATGACTTACAATTTAGAA
AGTTACATCCCATGTAATTCTCAATATAATCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTCTCTCTCTCTC
TCTACCTTTTCTTTTGGGATTCAAGTTTGTACACATGAGTTCAGGTGCACCTGTCCTATTCCCAGAGGGCAGAGAAGGACAGCTAGTGTCCTGCTTTCTC
TGTCTCTTCCTTATTCCCTTGAGACAGGATCTCCACTGAACTTGGCACTCACTGCTTTTTCAGCTGGACTGGCTAGCCAGAAAGTCTTAGCAAGCACACA
AGCTTCTTACCTCAACACACACACACACATGGAAGGGATGGAGAGGGGGAGGGAGAGAGAACTGAAATTAGATGAGATTGTGACACACCAGTTTTCA
CATGGGTACCAGCGATCCAAATGAATCTCTTCATACTCGCATAGCAAACTCTCTTACCCACTAAGGCTCCTCCCAGCCCCTCAGTATAGTCTTTCAGAT
GGGAATTACTATTCTTCTTACCCATTTCATATACCAGAAAACTAAGAGTTATAAAATCCAGTAGTTTATTCAAAAATATTCAACCCCTAAGTAGCGAAA
CAAAGCTCCAAGCCAGGTCACTTTCAGCCACACAGCTAACACTTTAGGGTCACCTGTGTAGACCTAGGATTTGAGCTGCTGTCAACTGGTTCTGTTCTC
AAAAATCTTACACACAGTTCTGACCTATGTTCCAACCACTTGCTCCTTGCCAAGCCTCATGCAAGGTGCCCACGTGAGTATATCTTCCGCAGTCTATATA
GAAGGAGTCGCTCACTGAAATCTGGAAGGCAGCAAAGGCCACAGATGCCCAAGAGGCAGAGAAAGTGTTCAGGATTCTGACCTAACCACCTCATTCA
CGTACATGGATTGCGAAGCAGAACAGGGCAAGCCTCCAAAGAGCTGAGATCCCAAGATTCTATAAGCCTGGCTCCCCACCCCTCAGTCCCCTGTGGTG
TAGTAGAGATGGTTCTGGGCCAAGAGACTACAACAGAGCTCACAGAACTCTGCAGCACTAGCTATAGAGTTGTTGGAAGTCACTTGCCCATACAATAC
AATACAGCTGTCTTCTAACTATTGCCAACCAGTGAGATAAGGGAATGTGAAATCACTTTGAAGAGACTACAATGCTGTACACAGCAGGGCTCCCTGGC
CCCTGTGATGTAACTATTCCAATGCCATGGTCACTACAGATACCACCTCAGGTTAGGTCACTTACCTCTGCCTCCACACTCACTCTAGCCTGCCTGGCTA
GTGTTCTTCAATAGAAACAGAAGCTGGCAGGAACCTGGAGAGTGTTCATCTATGTTCATTCATATCCAAGCTTTGGTCCTAAGCCTACCCCAAATGCCC
CCTACACACAGAGATGGTATAGGGAGAGAAGGAGGGAAAGAAGGAGGGAAGGAGGGAGGGAGGAAGGGAGGGAGGGAGGGAGGGAAGGAGGGAG
GGAGGGAGGGAGGGAGGGAGAGAAGGAGGGAGGGATGGATGCTAGAGAGAGGGAGTTTCACTGAAAATTATTCACTTTGATTTAGAGCTCAAAACTT
CCACTGGCTAGTGTCTTCTAAATTTTCTGTGATGTGGAAACACTGGCAAACACAGCAATAGATACAATCCTCTCTCTGCCAAGCATTTCACACATGTAT



CACACTAACTCTACCCTCAAAGATCTCCTTCCAGATAAGGGGCTCCAGTCTTGAAGAAGACATTGTAGATCAGCCACCCTGCCTCTGTCTTTTTAGTCTT
CCTGAACGCCATCCCAGACCTCACAACTTGACAGAACAGAGCAGAGCTTTGGCTGGGTGTCAAAGATGTAAACGAGAGGGTTTTAAGAAAATGACTTG
ACTGTTGGATGCAGAAAAGAGGAGTTAAGAGTGGCAATGGGTGTGGGAACATGCTGGATAAACTGACGGACATCACATGATTACAACTATACTTTCAT
TATCAAGGAGCATTAACTTTCTCCTTTTGGAGACCACCTTTAAGCCCCTGTGTTTCTAGGTCTTCCTACTCTGGAGACAGTTTGCCCCTCATCACTAGGA
TCATTCCTCATACTTTATTTTAAACTAGTAGATGGTGTGTACAAACTCAGAGGAGCAAAACAGTGCCAAGGAATGATTGCTGCTGGAAACACCACAGC
ATTCCTCCCCAAGCTATTGCTAAATCATTGCTTAATCCACTGCTATACCTTGCCTCAACAGTCAAGAGCCAGCTGAATCCTACCTTGACTCCCATATAAT
GAATTCCTTCTTCTTCACAGCGTCCAGTGGGTAGCAAAGACTGGGGGTCTTCATGCTGTTCTCCTGACTCCCTAGAATGGATGTGTGTAGCTGGAAAGA
AATGGAGGTTGCTCTGGTCAATTTTGATAACTCGGATGAAATCCATGAAGAGCCAGGCTATGCCACAGACTTTGACCCAACCAGCTCAAAAGGCCGCC
CTGGTAGCAGTCCCTTTTCCAATTGGAGAGTCCTTATCAGTGACAACACCAACCATGAAACTGCCTTCTCCAAGATCCCAGGAGAGTATGTGGATCCCC
CGGGACCTGAGCCAGTGGTCTTGAATGAGGGAAACCAAAGGGTGATCATCAACATTGCTGGTCTGAGATTCGAGACTCAGCTCAGAACACTTAATCAA
TTCCCAGAGACACTCCTGGGAGACCGGGAGAAAAGGATGCAATTTTTTGACTCCATGAGAAATGAGTATTTCTTTGATAGAAACAGACCTAGTTTTGAT
GGAATCTTATATTATTACCAGTCTGGTGGGAAAATACGGCGGCCAGCCAACGTGCCTATCGATGTTTTCGCTGATGAGATCTCCTTCTATGAACTGGGT
AGCGAGGCCATGGACCAGTTCCGGGAGGATGAAGGCTTCATTAAGGACCCTGAGACACTGCTGCCCACCAATGACTTTCACCGGCAATTCTGGCTTCT
CTTTGAGTACCCCGAGAGCTCCAGTGCAGCTCGAGGAGTGGCTGTGGTCTCGGTTTTGGTTGTAGTCATCTCCATCACCATCTTCTGCCTGGAGACACTC
CCAGAGTTCCGAGAGGACAGGGAGCTGAAGGTGGTCAGAGACCCCAGCATCAATACAAACAAAACAGGCCTCTCCCAGACCATGTTCACTGATCCTTT
CTTCATGGTGGAGTCCACCTGCATCGTGTGGTTCACCTTTGAGCTGGTGCTCCGGTTTGTGGTCTGCCCCAGCAAGACTGACTTCTTCAAGAACATCATG
AATATTATTGACATCATCTCCATCATCCCCTACTTTGCAACCCTCATAACAGAGCTAGTACAGGAGACCGAGCCAAGTGCCCAGCAGAACATGTCCCTG
GCCATCCTGAGGATCATTCGTCTGGTGAGGGTCTTCCGCATCTTCAAGCTTTCTCGACACTCTAAAGGGCTGCAGATCCTGGGGCAGACGCTGAAGGCT
TCCATGCGGGAGCTGGGGCTGCTCATCTTCTTCCTCTTCATTGGGGTCATCCTTTTCTCCAGTGCAGTCTACTTTGCTGAGGTGGATGAGCCAGAGTCCC
ATTTCTCTAGCATTCCTGATGGCTTCTGGTGGGCTGTGGTCACCATGACAACTGTAGGCTACGGTGACATGTGCCCAACCACCCCAGGAGGAAAGATTG
TGGGTACTCTGTGCGCCATTGCTGGTGTCCTCACCATCGCCCTCCCTGTGCCTGTCATTGTCTCCAATTTCAACTACTTCTACCACCGTGAGACTGAGAA
CGAGGAGAAGCCAAACATCCCAGGAGAACTTGACAAAATCCTCAACAGCATGGGCTCCAGAATGGGGAGTACTGAGTCTCTCAACAAGACCAATGGC
AGCTGCTCTGCAGAGAAGTCCAGGAAGTGACCAGCCCGAGGCTTCTAGAGTCTCTGAACCCCCCTCCCTCCTCTCACTGTTTTCCTAAGATGAAAATTA
TGTTCTATGGCCAAGAGGCCATCTCTGTGAGCTGTCTTAATAAATCCATGTTTCTGTTCTATTTCCTGGGCTGTTTCTTCTCAACACATTACAAGATTTCC
CCTCCTTTCCTATAAAAGCATTAGCCCAGCCCTTGCACTAGACCTATGGATGTTACCTGTTAGTATGAAAGTTCAGAGGCCAAGCCTGCCCAGGCCTAG
TGAATCAGAATCTACCTTTTAACATAAGAAAGATTAAGAAGTGCGGGGTTTGCTCTTCCTTTAAATGACATATATTAAAAGACCAGAACTGGGCTGAG
GAGGTGGATAATAGACCTGCTTGCCATGTAAATGCAAGGACCTAAGTTTGAATGCCCAATACCTACATACAGGCTAGGCAGGGATGGCCTAGTGATCC
TGTTACTAAGGAGACAAAAACAGGAGATCCCAAAAAGAAACTGGCTAGCTAGAGTAGCCCAAATGCCAAGTTTCAGTTACAATAAGAGATCTTGCCTC
AAAACATGAGATGAAGAGTGTTGAAGAAGACACCTAACATCAGGCTTTCACATCTAACTACAGACATGCACACCACATATGCAAGTAAAAAAAATAC
ATACAAAATAAAATTTAAGTAATATAAAAAGTCAGAGCTGTAGCAATGAATATAAATGACTTGCTTATTACTGACACCTGTTTAGCGTTGCATAAGCTA
AGTCCATTCACTGAGCTCGTATCACTGCCTCCCACTATAACCTGTAGAGCAGGCTTGATTATGTCTCTGTTGCCAGCCTGTCTGGTAGAAATGAGCATTT
TCTAAAGTAGTTGTGCCCCCTTCTTTTGGCTAGCAACTATTTCATACCCTAAGGTCACACAGAAACAAGGGAAGTCAATCTCCTGCCTTTGAATCTTGCT
TTCTTTGCCTTAATGAAGAGGGTTTGAATCAATTGTGGAAAGAGTAAAAAGAGTTTGAAATTGGCTTTCAACCCACACTTGTCCCTAGATCTCCTCCCA
ATTCATAGATATTGTACATGCCCATCCCCTCTTGGTCCCCAGCCCTTTCCTTAAACAGTGGGCATGAAAAACACTCTTTAATGCTTTTATCTGGCCCACA
TCCAGGGAGCAGGTCAGACACTGGAGATCCTAAAAATGGGTGAGAAATGTACCAGAGGACAGCTCTAGGATCATAGACCTGTCTGCCTGCCTTGGGGT
TCATCTCCCATAGGATAACCAGGAATTGGCCAAGAGCCTGAGGAGCAGCTGGAGCAGAAAAAGCAGGCATGTGTCCAGAGGTCAGGCTTACCCCAGG
ATGACAGCTGTGTTGAGCTGACCTGAATTGAAACATGGCTTTCCTAAGAGAAGAGCTTGACAGTTTGACTAACCCACCAAGCTCCCAGGATAAGAGAA
TCAGAATCTGAAAGGATAGGAAAGGAAGCCTCTACTCTGCCCCTCTCAACCCACCTCCTCAAGTAAACAAAGCTTGTGCCTCCCTCTGTCCCAATACCC
AAATTCTAACCTCATAACAAAGGTAACTCAGTGCAAGGGCAATGCCCCTGGGCCCTAAGTCACTGCTCAGCCCATCGTGAGCAGGTAAGCTGGAAACC
CAAGAGAACTGGTAGCATAGTTCCAGCTTGGAGGTTGGCAGTTTCAAAAACCCAAGTAGAGTCCTCAAATGCTTCTTTGTGCATTGGATTACAGTGAGC
ACTGGAACCCACAACTGGACCAAGTGCAGAGAATAAGTTTGGTGGAGTGCTTAACCATGAATGAGATACATGCATCACCCATCCTTCCCAGAGGCTCA
GGGGACATCTCCAAGGAGGGGTGGTAATACTGCAAGACGAGGAAGACCAAGGCAAAACAGTCTCCTCAACATGACAGGACCGCCACACTTGTGAGCC
CACAGCAGCTGTGCTTGGCTACCCAGGCTGTCCTTCAACCTTTCAGTATAGAGTGACAAGAACTCTATGATCCCCTACTCTACCTGATGAGCTATGGAC
AGATGGTGGTTGCTAGAAAGGGAGTCAGTTTTCTTTAGGGGTGTGGTCCCTGGTAAATTGACTGTGCTCCAGTGCCTGGCCCCACACCCATTCATATAT
GGGCATCCCAAACAACTCAGTGGGAGATAGATGACAGATAGATGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAATAGATAAATAGAT
AGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGACAGTTGATAGTTTATGTGGGAGGGCTCACATAAATTAATGAGTGGTTACTT
TATGAATGCTTTCCTTTGGAAATAATTGACAGTTACAGAAAGAACTTGCCTTTATAGTCCCAGTCAGATCACAGCCCTCAGCACAAGTAAACTGAGTCT
AGGGACAGCATAAAAGTTGATCAATGAGCTGGGGAAATCTGTGAGACAATAGAGTGTCTTAAAAGCACAAAGAAATGAGTCCAATACCCAGAGCCCA
TGTTTTTAAAAAGTCCAGGGTGGTGGCACACACTGGTAACATCAGTGCTGAGAAGGCAGCGGCAAGCTGATCCCTTGGGCTCTCTGTCAGCCAGCCTA
GCCTACTTGGCATGTTCCAGGACAGTGACAGACCCTAACTCAAAAAAGAAAGAAAAAAAAGGAGACAATATGAGGAATGACATCAGACATTATCTTC
TGGCCTCCACAGGTAAAAAGAACACATATGCACAAAAGCACACACATACACATAAGATAATCAAACTACCTGATGTAGGATGCAGAGTGTAGCCAGA
GTTTGGATACTATCACAATTAATAACCAACTGTTGTGTTTTAGCTGCTATGCATGGGTGGTTTTTATCTCAAATTAATTACTACAAAGCAGATATTATTT
CCATTTAACTGGTGAGAAATCGAATCTTCAAGAAGTTTAGTAATATTTTTCCTGTGACAGAGCCACCTCAGTGAAGGGAACACCAAATTGGCAGATGTG
ACAATAGCCAATTATTCTCTCTCACACCTTCTGGGTCAGAAACCTAATACCTGTGTTGTAAACCTCAATGCTTCCCCCTCCCAGCCAAACTAAAGGTGTT
GTACCATAGTCCTGCATAGCTCGTTCCCTGAGGTTCTGGGACATTGGACAGGCTGGTTAGAGTCACCTCTGCTGTCCCAGTCCCTCCTGGTCCACCTTTG
TATCTTTTGGTCTGGGAAGGGGGATTTTACAAGACTGCATCACAACCACCTGGGCACAGACCTGTGCTCCTCACAGGTTCTCAGAAGCTGGCCCTGCTG
GGCTACTCTGCCTTCCTCAAGTCTCAAATAGGAGTGCACAAGCTGGTGCAGGAGTAAGTTAGGCGGATGCTTTCAGTCACAAGTGACAGAAACTCAGC
CCAGACTGAATCCATTTTGTTCAGATTGTACGGCTCCCAGAACTGAGAACTGCCAAGAGGAAGGCCAAGAATGGGGTGGTGGCATCTGGGGTCTTAAA
CTCCACTTTAGAGCTCTTGATTTCTCCTCCTATGTTCTGCTGGATGGCTTCCTCATGCCCAGAGTGAACAATCTCTGTAGGACAGGGAGACAGGGAGAC
TAGCAGCCCTCAGTTCACAGCTTTATCCTTACTTAAAGCAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAATGTGTGTTTGTA
TAAATAATGTCCTTTATGAGCTGATTCCTCGTTTAAAATGTTAATGTTTAAAAGGTGGGTTTTTTTTTGATCCAGTTATATTCAAAGTGACTGTTTATAGT
ATATGGTAGATATTTAATACTTGTTGAGTTAATTAATTATCCCTTTAAGCTCTTTTCTAATTACCCTAAAGAAAACAAACTGAACTCAATGGTAGATCCT
GAGAGCTCACAGGCCAGACAGCGTAACCAAAACAGGGAGGATTTTCCTCAGTGAGAGACCCTGACTTGCCTGCCCAGGTGTGCTTCTCCCCTTGCGGT
GTCCAGGCGTCATTGTACACCAAGCTAGACTGGAAGTAAAGAAGCTTCGCCCCCTGGATGTGTGACACCACACATCCCTGCAGTGATGTGAGGGGAGA
AACAGCCTCCCAGGTTTTAGTGAAACATCTCTGTTTATTGGGGGTGAATAAGGGTTCTCTAAACCCTTGGGAGTGGGGAGAGATTTGGGGTAAGTATAC
ATCATTGGCTGGGCTGAGATGCTGGGAACACTTCATTGCTTGAGGAGAGATTCCAGGTGCTTGCTGGACACGTCCTTATATAGGAAAGAGGAAGTTAA
ACTTGTACTTTGGGACTACCTCAAGGGTGGTAGAGGTAGGTGTTGTATAGGCTACGTGTAACAGGACATATAGGCCCAGAGCAAGAAGGAAACAGTCC
TATTCCTGCCAGTCTAGGGATAACGTTTTCAGGGTTTCATCTCAACCTCACTCATGCTCCAAACTGGCTTCTCTTATCTCATGACTTTCTGGGCCTACACT
GCCTCAAAATAACAAGGTGGAGAGCAACAGAGGAGACACTCAGCATCCTGCTCTGCTCTGGCCTCTGCATGTGTGTGACTGCGAGCGCTGCACACTCA
CGTGTATGTGCCACATGTACCGACAAATACATCAAACAAGGGCACCAAATTCTTGAAAATTATCAAATGCAGGAGATGATCAATGCAGGTGGTGTATT
TATGTGGCTCATTTTTACTATTTTTATTGTTATGTATGTCCAAAATGTTTGTAATAGAAAATATTCAAATCTCTAGTTTCCACTGAGAAATGAGATGATG
GTTATGTGCTGGCTGGTTTTTGTCATCTTGACACAAGCTTAGGTGTAGCTGGGGAGAAGAGCTCTTAGTCCAGAAAATGCCTCCATCGAATTGGCCTGT
AGGCAAATCTGCAGGGCATGTTCCTGACTGATGATTAATATGAGAGGACCCAGCCCTCCTGGACAGTTTAAGAAAGCAGGCTGAGTAAGCTACAGGGA
GCAAGTCAGTAGGCAGCGTTCCTCCATGACTTCTGCTTCAGTTCCTGCCTCCAAGTCCCTGCCTTGAGTTCCTGCCTTGGCTTCTCTTGATGGTGGATTAT



AATCTGTAACAAGCCAAATAAACCCTTCCTCCCTAAGTTGCTTTTGGTCTTGGTGGCTATCACAGTAACAGAAACCTAAGACAGGCCCACCCAGAGAA
GCACAGAGAGAGGAGGCTGCCCTCTCCCTGCTCCCTCTGGGGTCCCTAACCTGACTGCAGAGGGTTGGTGTCTGGGTTGGAGACACTATAACAGTAAG
TAAGTAAAACTCTCCCCGAGAGTTGCCAGCTGCCTGCTGATGCTGAAGTAGTTTTGTTCAACTGAGGCAGGAGATGTGTCCACAAAGAAGCTCAAGTT
GTGTTATGTGCCCTTTGTGTATAGAGCGACTTACTGTCATGGAGTCTACAGCTCTGTAAATAGTGGGAAGGAACTTTCTATAAGAGAAGGATCCCACAG
GACTCAGTCAAGACTCAGAAGAGCAAGAAGAGGGAAACCCAAAAGGCAGCTGAAGGCCTCTCTGAGGACCCAGCCACATCCTTCGAGGGCTTTTCTT
CAAGGACTTCCCTTCAAGAGGCTCAGGACTAACAATCTGGTGGTCTCTCTCCTTCAACCATGGCTATCTGCATTGCTCACCGGCTGGAGCAGCCTCTGC
CCATCTCAGTGGGCTCAGAAGAACAAAGCAGCCCTCCCACGGGAACAGGGAGTCCACCTAGGCCAGATGCCAGGGTCTCACCCTCTCCCTCCCTATGA
AGGAAACTCACAAGGTGCCCTTCCCTGCTCAGCAGTTGATTGGAGCCTACTGAAAGATGAAACATGCCCCATCCACCAGGCTGAGTGGAGTGCTCAAA
GGCTCTTTGAAGGGAAAGAAAGAAAGACAGCCCAGTCTCCCTGGGGACTGCTGTCAGGAGAACATTTGCCCTCAAACAGGGAGATGAAAAGGAGCTG
GGGGTTGGCAAAGAGGGAGAGGAAGATCAGACAAACTTTTGTTATGGAATCTCAGGGGAGGCGGAGGTAAAGGGCTTCCTTGGAAATGTCACGAGAT
AATGAATGCTATTTTACTCCCATTGCTGAAGTGTCAGTCAGAGGCTTGGGGAGAGAAGGCGTGACTCTCTCCTTAGGAAGGAATTCTGGGTGATCTTGT
ATGTCTCAGAACCAGAGGGGTGATGGCTGAGCCCTCTGCAGTCTGCAGGGCTCCCGCATGCGCAAAATATAAATATAACAATACAGAAGTAACAAAA
ACACCACACTAGTAAGATTATCGTGAGATTTAAACAGGGTGCTCTGTGAAACTCAGCAAGCTATACAGGTTCCCATGCAAACCAGGAGTGTGCAAACA
GTGACTTGACACTTAAATGACAGATAAATAGTCTGCGGATGGTGGGTAGAGCCTAGGATAAAAGCCCACCTGTCACTTATAAACTCTGCAGGGGTCAC
AGCTGCATTCTTTGAGTGTAATGACCCCAGGACTGTGTCGGGTACATAATAAGTGATCAAAAAAGGAAGGACTGAGACATAAAAGGACCAAGTCAGA
GCCCACCAAGAATCCCCATGCTTCCCAAATTGACACCGAATTGACATTAATTATGGTCCACCTGAAAAAATGTTTCTTGGGTGGTAGTGGTGGTGGTGG
TAGTGATGATATGTGTTCATGTGTCTGTCTGTGCAAATGTATGTGCAAATGACATGTATGTGAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTAGGTCATAAAACAACCTCAAATGTCATTTCTCAGGTGCTAACGTTTTTATTTTCAGACAGCCTCTCTGTGACCTGAAAC
TCCTTGCCAAGTAGGCTAACCTGGCCAGCCAATGAGGCCCTAGGACCTACCTGCTTCTCCCTGTCCAGTCTGAACTAGCATGCCTGACTTTTTGTTTTTA
TTCCTATTTTTTATCCTCAATTTGATTTCTGTGGAATCAATCTTCATGCTTATGAAAATCCATTACTAACTGAGGTAACTTTGCAGCCATGTTGTTGTTGT
TGTTGTTGTTGTTGTTGTTGCTTTCCTTAAGACCCAGTCTCTGGGTCTTATACAGATAGCCCAGACTATATAACCAAGGAGGACCTTGAACTTCTGATCT
CCCTGCCCCCATCTCCATAATGCTGAGATCACAGGCATCCACCATAACTGCCAGTGTTATGCAGGGCTGGAGATCCAACCCAGAACCTCCTACATTTTA
GGCAAGCATTCAACACACTAAACTACATCTCTAGGCAAACCCAGAAAGCTTGATTTAAGTAGCTTATTGGCCCTGAATTTTGTGTGCAGACCCTGAATT
CTCCATTTTTTTTCTCAAAATCTAAGCCAAAAATAACTGATTTGACACAGGGTGCCAACGATCAGCTTGGTTAGGGTATAGACACGAAACTGCTGTTTT
CCTCAAGTAACCCTCGGGTTCCTGCTATGACCAGATGCTCAGTCTGTCTCCGGGGTTACAGAGACAGCCAAGGAGGAGCAGCTCTGCCCCTATGAGGT
ACAGAAGATCCAGGAACTCTCACCCTCCCTGTAAGTAAGAGGCCTTTCCTTATAGTTTACCTTTCTAATTTCCTGATCTCTCCCTGTGAGGTCACAGGAA
GCCAGCCTCCCCCACCCCACCCGCACTCCCTACCCATCAAGTGGCAACACTGACCTTTTGTGAATCAACCCTAGATGTGGGGAGTGTAACTGAACAAGT
TCACGTTCTTCTCACTGAATGACACACGGCCACAACCAACTCGAAAAGACTCTGAGCCTGGGAGGGAGCTCAATGTTGAGCATAAATGCGGTCAGGGA
AGTTCCAGATGCAGCAAGAAAGGCAGAAGGATGGTCCTGGATGTCCCGAGAACAGAAGCCAACAGACTTGACCTTGCATTGTTTCCAGAGAGAGACA
GAGACAGACAGAGAGAGAGAAGAGGAGAGAGACAAGGACGAGGGGCAATAGGGAAACAAACTAGGAAGAAGTTTCTTCTTAGGCCACTCAAAAGCA
CGTGAAAAGAGAACAGAGGATCCATTTCTTCTAGGTTTAAAGAACTAGAAAGAGCAAAGTGAGCAACCTTTTTCTCAGAGTTGGGTGGAGATGTGGAG
CTAAAGAAGGAGCGAAGGAAAGTAAAATGGCTTCTTAAAGAGGAATCTCCCTGGGCCTCGGCTTCCCCGTTTGCTAACAGTTACAATAAACACAAGCT
CCTGAGACTACAGTGAGAATCAAACAGTATACTGCATGATAGTCTTTAGCAAACTGGAACAGACACTTCCAAAGCAGAATGGAGGTCAATGAAGATGT
GACTGTCCCGTGGCAGATTTAAGGAGATCAGACTGTGAGGTGGAGGGTGCCTAGGACAAAACCTACTGCAGTTTGAGTTCAGGGTCACTTGCCTGCGT
CCTTTAAATATCATCACCTCAATAATTATAGTATAGTATAGTGCATTCTATATTAGCCAAGTGTGTAGTAGATAGTCAACATATCTTTATAAAATGCAAG
AACTGAGGAAGAAGGAAAGAATTGGTGCAAAACTAAGAATGTGTTTCTTTAAAAGTCACAGCTTCATCCTACAATGTCCACCAACTTAAAGCAACTTG
ATATCTCCCAAACATTACCTGGATCCCCTGGTGGCTGTCCTGTGCTTCTGACACCTCAACATTTGCTGGGTTTGGAGGACTTCCAAGCTCACAGACTAGC
AGGGCCAGTTCCTCTTTAGCTGTTACTAGAGGTCAGAGTCAGACCTCTGCCACAGAGACTTCACCACACCACTGCTCACAACACAGTTCTTGCATTCCC
AGAGTGAGCAAGAAATGACCGAAGAGAATCTCAGGCTCTTTGCAGCCCAACTTCAGAATCGGTGCCTTGTTGAGCCACCTCTTCTATTTGCTGCCAGCT
CTTGTAGGATGTCACTCCAAGCAAACATCTCTTCTAGGATGCAGGACTTGACAGAAAAAATT

Selection Cassette:

GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAG:G::ATCAATTCCGCCCCTCTCCCTCCC
CCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAG
GGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGC
AGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAA
AGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGC
GTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACGTGTGTTTAGTCGAGG
TTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGCGGATCCCGTCGTTTTACAACGTCGTGAC
TGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCC
CAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGC
CGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGT
TCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAA
CTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGG
AGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCT
CGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGA
TGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATT
ATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGC
GGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGC
TGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATC
CTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTG
GTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCG
AATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGA
TCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGAT
GAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCA
CGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCA
GTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCT
GGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGA
CCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGAT
GTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAA
CGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCA
TCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGA
TTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGAC



CCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCT
GATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCG
TTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTA
GGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGC
GAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCA
ACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCT
GGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATG
GGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTG
CTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGC
AGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAG
TGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTA
CCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAA
TATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATAT
TGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGAC
GAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTT
CCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTG
GGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGACGGAAAGAACCA
GCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTG
GCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTAC
TCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGG
ACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGG
TGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAAGCCCGGCATTCTGCACGCTTCAAAAGCGCACG
TCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCA
CCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAG
CGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGAC
CACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATG
GAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGC
CGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCG
GCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACTTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAG
CGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTG
CCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCAT
TCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTG
AGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGC

Targeted Locus:

CAGCCGAGAAGGAGGATTAAGTGTGCCATGGGGAACAAGGTCCATCTGCACACTGGTGCAGCCAGCACTGTACCGGACAAGAATACAGATTGTGAGA
GGAGTCAGACATTGTGATCCCTTCAGCCATGGGTAAAAGCTCTGCTTGGAGTCAGAGCAATTCTTCGAGGCTTTGGAAGGTCCGACACATAAGAGTCA
TGGCTGTTATTAGAAGTCACACCAGCAAACATAACAATGGAAGCTGCTCCAAATGTCCTCGGCTCCATCCTCACTGGGGGCCCTTTCCAACCCAGAGA
ATGATACCACAGGCTGTGTATCCAGGGAAAGAATGAAATTCAACCTTAGTTTCTAGAAATGACCATTGAAACAAAGTAGCATGAGGCAGGGGGCTGG
GGTGGGAGGTAGCTTCTATGGCCAGAGGCTGCATTAACGTTTCAGGTTTCAGACTTTTCTCTGCTAGGGTGACACACACACACACACACACACACACAC
ACACAAAACAAAAACAAAAACAAAAAACAAAACAAAAACAAAAACTGGTCCTCACAGGGGCAGCCCTCCTCTATAGATCCAGAAACCACAGTGAGC
CCAGGTCACAGGTTGCATTCCCTCTTGCTAATAAATATCTGCTGATCCTAGCCAACTAGCAAGATAGTCGTGTCTTCTAGACACGACAGAGTTGACAGA
ATTTCCACAATATGATAACCTAAACAAGAGCTGCATGTATACCACACCAGTCAACATGTCATCGTGGGACATCACAAGGCCCTGCCTCTCCATGAAGA
GCTACAGGCAGTCAAACAATGGATTCTGATCTGAGAAGCGGAGAATCCATTTTCTCTGAGCATAATCCCCGTAATGGAATATTCAGTATCAAGTGAAC
AACCCTAAGTACATATGAGCAACACTGAACAGACTCTGTGGATCATATAGATTATGTCTACAACGTATAATGAATATAGAAGAGATCATGAACTTGGG
AAAGTGGAGACACAAGATGAATTGGGAGATACAAGTAACGTATCTGTACTTGTAAGTGAACTTCTCAAAAAAATTATTTTTAAAGAGCATCTGCTGAT
CCCTTACAATGTGAGCTGTCTCGGATCTGGGCACCATGTGAGTTCCATGCAAGGTCACACACGCAGCCCGTGGCAGCCTGCAAAGCACCCTCCCATGTC
ATTTCCCTTGGTCCTTACCCAGATCTTGCAGAACAGTGGCAAAGCAAGCACTCTGATCTTTGTTTGCTTGCTCTCCTTTTATCCTGAAGGATGCAGTGGC
ATACTGTGATGCACACTAGATCTAAAGCATGCAGCCTGGTGCTTTCTGATATGCGTATACACCTGTAAGACCATTACTGGTGCCCACTTGGTGATTCCTC
CCGTCTTCCTGCCCTCTCTCCCAGGCCACTGCTGATCAGCTTTCTGCTGCTCTAGATTAGCATTTCTGAGGTTTTGTATTCATGAAGTTATTCTATATGTT
CCTATCTGGCTCCTTTGACTCAGCCTATTTTCTTATTATAGATGACAACACGGAGGCTTGATGAGACACTGCAAGCAGTTAGTGTAGACAATAGTCCTG
GCTCAGAGCCCAGCATGCTGCCTGCCACTCATCCTTACCACTCCATCATTCCATCCCCAGACATTAACTGAGCACTTGGGGTGGGCTGAGTTTGTAAAA
CTAGACATGGCCCCTACCCTCAGGAACATGCAATTACTCTTTCCTGTTTTTATTAACCAACCTTGTAAAGAATATTTACCAAATAACCACTCAGTGTGGG
TGCACTGCTTAAAATGATGCTGTTTCTCAAACCCTCCACCCTCCTCCTACCTGCCACCTCAGACTGGACACTGGTACAGAGAGTGATTCAAGATAAACC
CTGTCCTTCAGGAACATGCAAAAAACACAAGGAATGCCCTGCTAGGCATTGCCTGTACTCTGGACACTTGAAGAGGTTGTAGGTACTGAGGCTGAGCC
CGTGGATAGTGTCCCTCCACACGGAGAGCTGAAGAGTAGTCAGTGCAGCAGGCCAGGGCACACAAAGGCAGATAAAGCTGGACTGGCCAGCATAGGT
TCTGTGGCAGGTTATAGACCATCTCCACATGAGCAGGGAAGATGACAAAGAGGCAACGTAACCTAGAAGTGGGACAGCTTAGTGGTGGGTCAGGCAG
AGCAGATGGAAAGGGTATGGAGTTAAGATTCCTGCATTTCCTCACATGGACCCCATTTCTACCCTTGAGTTTGCTGTAATGATGAGGAAGGGAGGTAG
GGAGGGTGAAGGGCAGTTACCCACATTTAAAGAAAAGATGACTTACAATTTAGAAAGTTACATCCCATGTAATTCTCAATATAATCTCTCTCTCTCTCT
CTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTCTCTCTCTCTCTCTACCTTTTCTTTTGGGATTCAAGTTTGTACACATGAGTTCA
GGTGCACCTGTCCTATTCCCAGAGGGCAGAGAAGGACAGCTAGTGTCCTGCTTTCTCTGTCTCTTCCTTATTCCCTTGAGACAGGATCTCCACTGAACTT
GGCACTCACTGCTTTTTCAGCTGGACTGGCTAGCCAGAAAGTCTTAGCAAGCACACAAGCTTCTTACCTCAACACACACACACACATGGAAGGGATGG
AGAGGGGGAGGGAGAGAGAACTGAAATTAGATGAGATTGTGACACACCAGTTTTCACATGGGTACCAGCGATCCAAATGAATCTCTTCATACTCGCAT
AGCAAACTCTCTTACCCACTAAGGCTCCTCCCAGCCCCTCAGTATAGTCTTTCAGATGGGAATTACTATTCTTCTTACCCATTTCATATACCAGAAAACT
AAGAGTTATAAAATCCAGTAGTTTATTCAAAAATATTCAACCCCTAAGTAGCGAAACAAAGCTCCAAGCCAGGTCACTTTCAGCCACACAGCTAACAC
TTTAGGGTCACCTGTGTAGACCTAGGATTTGAGCTGCTGTCAACTGGTTCTGTTCTCAAAAATCTTACACACAGTTCTGACCTATGTTCCAACCACTTGC
TCCTTGCCAAGCCTCATGCAAGGTGCCCACGTGAGTATATCTTCCGCAGTCTATATAGAAGGAGTCGCTCACTGAAATCTGGAAGGCAGCAAAGGCCA
CAGATGCCCAAGAGGCAGAGAAAGTGTTCAGGATTCTGACCTAACCACCTCATTCACGTACATGGATTGCGAAGCAGAACAGGGCAAGCCTCCAAAG
AGCTGAGATCCCAAGATTCTATAAGCCTGGCTCCCCACCCCTCAGTCCCCTGTGGTGTAGTAGAGATGGTTCTGGGCCAAGAGACTACAACAGAGCTC
ACAGAACTCTGCAGCACTAGCTATAGAGTTGTTGGAAGTCACTTGCCCATACAATACAATACAGCTGTCTTCTAACTATTGCCAACCAGTGAGATAAGG
GAATGTGAAATCACTTTGAAGAGACTACAATGCTGTACACAGCAGGGCTCCCTGGCCCCTGTGATGTAACTATTCCAATGCCATGGTCACTACAGATAC
CACCTCAGGTTAGGTCACTTACCTCTGCCTCCACACTCACTCTAGCCTGCCTGGCTAGTGTTCTTCAATAGAAACAGAAGCTGGCAGGAACCTGGAGAG



TGTTCATCTATGTTCATTCATATCCAAGCTTTGGTCCTAAGCCTACCCCAAATGCCCCCTACACACAGAGATGGTATAGGGAGAGAAGGAGGGAAAGA
AGGAGGGAAGGAGGGAGGGAGGAAGGGAGGGAGGGAGGGAGGGAAGGAGGGAGGGAGGGAGGGAGGGAGGGAGAGAAGGAGGGAGGGATGGAT
GCTAGAGAGAGGGAGTTTCACTGAAAATTATTCACTTTGATTTAGAGCTCAAAACTTCCACTGGCTAGTGTCTTCTAAATTTTCTGTGATGTGGAAACA
CTGGCAAACACAGCAATAGATACAATCCTCTCTCTGCCAAGCATTTCACACATGTATCACACTAACTCTACCCTCAAAGATCTCCTTCCAGATAAGGGG
CTCCAGTCTTGAAGAAGACATTGTAGATCAGCCACCCTGCCTCTGTCTTTTTAGTCTTCCTGAACGCCATCCCAGACCTCACAACTTGACAGAACAGAG
CAGAGCTTTGGCTGGGTGTCAAAGATGTAAACGAGAGGGTTTTAAGAAAATGACTTGACTGTTGGATGCAGAAAAGAGGAGTTAAGAGTGGCAATGG
GTGTGGGAACATGCTGGATAAACTGACGGACATCACATGATTACAACTATACTTTCATTATCAAGGAGCATTAACTTTCTCCTTTTGGAGACCACCTTT
AAGCCCCTGTGTTTCTAGGTCTTCCTACTCTGGAGACAGTTTGCCCCTCATCACTAGGATCATTCCTCATACTTTATTTTAAACTAGTAGATGGTGTGTA
CAAACTCAGAGGAGCAAAACAGTGCCAAGGAATGATTGCTGCTGGAAACACCACAGCATTCCTCCCCAAGCTATTGCTAAATCATTGCTTAATCCACT
GCTATACCTTGCCTCAACAGTCAAGAGCCAGCTGAATCCTACCTTGACTCCCATATAATGAATTCCTTCTTCTTCACAGCGTCCAGTGGGTAGCAAAGA
CTGGGGGTCTTCATGCTGTTCTCCTGACTCCCTAGAATGGATGTGTGTAGCTGGAAAGAAATGGAGGTTGCTCTGGTCAATTTTGATAACTCGGATGAA
ATCCATGAAGAGCCAGGCTATGCCACAGACTTTGACCCAACCGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACT
AGCGATAAGCTTCGAG:G::ATCAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCT
ATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCT
CGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGC
AGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTG
AGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGA
TCTGGGGCCTCGGTGCACATGCTTTACGTGTGTTTAGTCGAGGTTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACA
CGATAATACCATGGCGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGC
CAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAG
AAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATC
TACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGC
TGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAG
TCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGA
AGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTT
TAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGA
AACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAA
ACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGAT
GTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTG
CATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCA
TCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCG
ATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAAT
GAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACAC
CACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCT
ACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTA
TCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTT
TGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGC
AGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGC
TGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGC
GCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGG
CGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTT
GGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGC
TGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGC
GTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGA
AAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGC
CAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGA
TCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGC
GCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTG
AATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCA
GTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGG
AGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCA
AGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGAC
GTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATC
ATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGAT
GGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGAC
GGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGT
GTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATC
GCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGC
CTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAAT
TGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCGGTGGGCTCTATGGCTTCTGAGACGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAA
GGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGC
CAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGT
GACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCA
GCTTTGGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAG
GTCCTCCGGAAGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGC
CAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTA
CCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCA
AGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCAT
GGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCG
TCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTG
GAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCCGAGGTGCCCGAAGGACCGCGCACTTGGTGCAT
GACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTG
ATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCT



AATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGA
CAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGC
GCCATTTAATGGCCAGCGAGGCCATTAGCCCAGCCCTTGCACTAGACCTATGGATGTTACCTGTTAGTATGAAAGTTCAGAGGCCAAGCCTGCCCAGG
CCTAGTGAATCAGAATCTACCTTTTAACATAAGAAAGATTAAGAAGTGCGGGGTTTGCTCTTCCTTTAAATGACATATATTAAAAGACCAGAACTGGGC
TGAGGAGGTGGATAATAGACCTGCTTGCCATGTAAATGCAAGGACCTAAGTTTGAATGCCCAATACCTACATACAGGCTAGGCAGGGATGGCCTAGTG
ATCCTGTTACTAAGGAGACAAAAACAGGAGATCCCAAAAAGAAACTGGCTAGCTAGAGTAGCCCAAATGCCAAGTTTCAGTTACAATAAGAGATCTTG
CCTCAAAACATGAGATGAAGAGTGTTGAAGAAGACACCTAACATCAGGCTTTCACATCTAACTACAGACATGCACACCACATATGCAAGTAAAAAAA
ATACATACAAAATAAAATTTAAGTAATATAAAAAGTCAGAGCTGTAGCAATGAATATAAATGACTTGCTTATTACTGACACCTGTTTAGCGTTGCATAA
GCTAAGTCCATTCACTGAGCTCGTATCACTGCCTCCCACTATAACCTGTAGAGCAGGCTTGATTATGTCTCTGTTGCCAGCCTGTCTGGTAGAAATGAGC
ATTTTCTAAAGTAGTTGTGCCCCCTTCTTTTGGCTAGCAACTATTTCATACCCTAAGGTCACACAGAAACAAGGGAAGTCAATCTCCTGCCTTTGAATCT
TGCTTTCTTTGCCTTAATGAAGAGGGTTTGAATCAATTGTGGAAAGAGTAAAAAGAGTTTGAAATTGGCTTTCAACCCACACTTGTCCCTAGATCTCCTC
CCAATTCATAGATATTGTACATGCCCATCCCCTCTTGGTCCCCAGCCCTTTCCTTAAACAGTGGGCATGAAAAACACTCTTTAATGCTTTTATCTGGCCC
ACATCCAGGGAGCAGGTCAGACACTGGAGATCCTAAAAATGGGTGAGAAATGTACCAGAGGACAGCTCTAGGATCATAGACCTGTCTGCCTGCCTTGG
GGTTCATCTCCCATAGGATAACCAGGAATTGGCCAAGAGCCTGAGGAGCAGCTGGAGCAGAAAAAGCAGGCATGTGTCCAGAGGTCAGGCTTACCCC
AGGATGACAGCTGTGTTGAGCTGACCTGAATTGAAACATGGCTTTCCTAAGAGAAGAGCTTGACAGTTTGACTAACCCACCAAGCTCCCAGGATAAGA
GAATCAGAATCTGAAAGGATAGGAAAGGAAGCCTCTACTCTGCCCCTCTCAACCCACCTCCTCAAGTAAACAAAGCTTGTGCCTCCCTCTGTCCCAATA
CCCAAATTCTAACCTCATAACAAAGGTAACTCAGTGCAAGGGCAATGCCCCTGGGCCCTAAGTCACTGCTCAGCCCATCGTGAGCAGGTAAGCTGGAA
ACCCAAGAGAACTGGTAGCATAGTTCCAGCTTGGAGGTTGGCAGTTTCAAAAACCCAAGTAGAGTCCTCAAATGCTTCTTTGTGCATTGGATTACAGTG
AGCACTGGAACCCACAACTGGACCAAGTGCAGAGAATAAGTTTGGTGGAGTGCTTAACCATGAATGAGATACATGCATCACCCATCCTTCCCAGAGGC
TCAGGGGACATCTCCAAGGAGGGGTGGTAATACTGCAAGACGAGGAAGACCAAGGCAAAACAGTCTCCTCAACATGACAGGACCGCCACACTTGTGA
GCCCACAGCAGCTGTGCTTGGCTACCCAGGCTGTCCTTCAACCTTTCAGTATAGAGTGACAAGAACTCTATGATCCCCTACTCTACCTGATGAGCTATG
GACAGATGGTGGTTGCTAGAAAGGGAGTCAGTTTTCTTTAGGGGTGTGGTCCCTGGTAAATTGACTGTGCTCCAGTGCCTGGCCCCACACCCATTCATA
TATGGGCATCCCAAACAACTCAGTGGGAGATAGATGACAGATAGATGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAATAGATAAATA
GATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGACAGTTGATAGTTTATGTGGGAGGGCTCACATAAATTAATGAGTGGTTA
CTTTATGAATGCTTTCCTTTGGAAATAATTGACAGTTACAGAAAGAACTTGCCTTTATAGTCCCAGTCAGATCACAGCCCTCAGCACAAGTAAACTGAG
TCTAGGGACAGCATAAAAGTTGATCAATGAGCTGGGGAAATCTGTGAGACAATAGAGTGTCTTAAAAGCACAAAGAAATGAGTCCAATACCCAGAGC
CCATGTTTTTAAAAAGTCCAGGGTGGTGGCACACACTGGTAACATCAGTGCTGAGAAGGCAGCGGCAAGCTGATCCCTTGGGCTCTCTGTCAGCCAGC
CTAGCCTACTTGGCATGTTCCAGGACAGTGACAGACCCTAACTCAAAAAAGAAAGAAAAAAAAGGAGACAATATGAGGAATGACATCAGACATTATC
TTCTGGCCTCCACAGGTAAAAAGAACACATATGCACAAAAGCACACACATACACATAAGATAATCAAACTACCTGATGTAGGATGCAGAGTGTAGCCA
GAGTTTGGATACTATCACAATTAATAACCAACTGTTGTGTTTTAGCTGCTATGCATGGGTGGTTTTTATCTCAAATTAATTACTACAAAGCAGATATTAT
TTCCATTTAACTGGTGAGAAATCGAATCTTCAAGAAGTTTAGTAATATTTTTCCTGTGACAGAGCCACCTCAGTGAAGGGAACACCAAATTGGCAGATG
TGACAATAGCCAATTATTCTCTCTCACACCTTCTGGGTCAGAAACCTAATACCTGTGTTGTAAACCTCAATGCTTCCCCCTCCCAGCCAAACTAAAGGT
GTTGTACCATAGTCCTGCATAGCTCGTTCCCTGAGGTTCTGGGACATTGGACAGGCTGGTTAGAGTCACCTCTGCTGTCCCAGTCCCTCCTGGTCCACCT
TTGTATCTTTTGGTCTGGGAAGGGGGATTTTACAAGACTGCATCACAACCACCTGGGCACAGACCTGTGCTCCTCACAGGTTCTCAGAAGCTGGCCCTG
CTGGGCTACTCTGCCTTCCTCAAGTCTCAAATAGGAGTGCACAAGCTGGTGCAGGAGTAAGTTAGGCGGATGCTTTCAGTCACAAGTGACAGAAACTC
AGCCCAGACTGAATCCATTTTGTTCAGATTGTACGGCTCCCAGAACTGAGAACTGCCAAGAGGAAGGCCAAGAATGGGGTGGTGGCATCTGGGGTCTT
AAACTCCACTTTAGAGCTCTTGATTTCTCCTCCTATGTTCTGCTGGATGGCTTCCTCATGCCCAGAGTGAACAATCTCTGTAGGACAGGGAGACAGGGA
GACTAGCAGCCCTCAGTTCACAGCTTTATCCTTACTTAAAGCAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAATGTGTGTTT
GTATAAATAATGTCCTTTATGAGCTGATTCCTCGTTTAAAATGTTAATGTTTAAAAGGTGGGTTTTTTTTTGATCCAGTTATATTCAAAGTGACTGTTTAT
AGTATATGGTAGATATTTAATACTTGTTGAGTTAATTAATTATCCCTTTAAGCTCTTTTCTAATTACCCTAAAGAAAACAAACTGAACTCAATGGTAGAT
CCTGAGAGCTCACAGGCCAGACAGCGTAACCAAAACAGGGAGGATTTTCCTCAGTGAGAGACCCTGACTTGCCTGCCCAGGTGTGCTTCTCCCCTTGC
GGTGTCCAGGCGTCATTGTACACCAAGCTAGACTGGAAGTAAAGAAGCTTCGCCCCCTGGATGTGTGACACCACACATCCCTGCAGTGATGTGAGGGG
AGAAACAGCCTCCCAGGTTTTAGTGAAACATCTCTGTTTATTGGGGGTGAATAAGGGTTCTCTAAACCCTTGGGAGTGGGGAGAGATTTGGGGTAAGT
ATACATCATTGGCTGGGCTGAGATGCTGGGAACACTTCATTGCTTGAGGAGAGATTCCAGGTGCTTGCTGGACACGTCCTTATATAGGAAAGAGGAAG
TTAAACTTGTACTTTGGGACTACCTCAAGGGTGGTAGAGGTAGGTGTTGTATAGGCTACGTGTAACAGGACATATAGGCCCAGAGCAAGAAGGAAACA
GTCCTATTCCTGCCAGTCTAGGGATAACGTTTTCAGGGTTTCATCTCAACCTCACTCATGCTCCAAACTGGCTTCTCTTATCTCATGACTTTCTGGGCCTA
CACTGCCTCAAAATAACAAGGTGGAGAGCAACAGAGGAGACACTCAGCATCCTGCTCTGCTCTGGCCTCTGCATGTGTGTGACTGCGAGCGCTGCACA
CTCACGTGTATGTGCCACATGTACCGACAAATACATCAAACAAGGGCACCAAATTCTTGAAAATTATCAAATGCAGGAGATGATCAATGCAGGTGGTG
TATTTATGTGGCTCATTTTTACTATTTTTATTGTTATGTATGTCCAAAATGTTTGTAATAGAAAATATTCAAATCTCTAGTTTCCACTGAGAAATGAGATG
ATGGTTATGTGCTGGCTGGTTTTTGTCATCTTGACACAAGCTTAGGTGTAGCTGGGGAGAAGAGCTCTTAGTCCAGAAAATGCCTCCATCGAATTGGCC
TGTAGGCAAATCTGCAGGGCATGTTCCTGACTGATGATTAATATGAGAGGACCCAGCCCTCCTGGACAGTTTAAGAAAGCAGGCTGAGTAAGCTACAG
GGAGCAAGTCAGTAGGCAGCGTTCCTCCATGACTTCTGCTTCAGTTCCTGCCTCCAAGTCCCTGCCTTGAGTTCCTGCCTTGGCTTCTCTTGATGGTGGA
TTATAATCTGTAACAAGCCAAATAAACCCTTCCTCCCTAAGTTGCTTTTGGTCTTGGTGGCTATCACAGTAACAGAAACCTAAGACAGGCCCACCCAGA
GAAGCACAGAGAGAGGAGGCTGCCCTCTCCCTGCTCCCTCTGGGGTCCCTAACCTGACTGCAGAGGGTTGGTGTCTGGGTTGGAGACACTATAACAGT
AAGTAAGTAAAACTCTCCCCGAGAGTTGCCAGCTGCCTGCTGATGCTGAAGTAGTTTTGTTCAACTGAGGCAGGAGATGTGTCCACAAAGAAGCTCAA
GTTGTGTTATGTGCCCTTTGTGTATAGAGCGACTTACTGTCATGGAGTCTACAGCTCTGTAAATAGTGGGAAGGAACTTTCTATAAGAGAAGGATCCCA
CAGGACTCAGTCAAGACTCAGAAGAGCAAGAAGAGGGAAACCCAAAAGGCAGCTGAAGGCCTCTCTGAGGACCCAGCCACATCCTTCGAGGGCTTTT
CTTCAAGGACTTCCCTTCAAGAGGCTCAGGACTAACAATCTGGTGGTCTCTCTCCTTCAACCATGGCTATCTGCATTGCTCACCGGCTGG



KcnalO Targeting Strategy

ATG TAG
Stul EcoRI Stul EcoRI
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pKO Scrambler TV
(Target Vector arms generated by PCR)
<+
GT
bGeo/Puro
EcoRI Stul
Southern Strategies: PCR Strategies
Probe 5 internal [ | 3’ external BB Strategy WT-specific Mutant-specific
Enzyme Stul EcoRlI Primers 15 + 16 15+ GT
Wildtype 9.7kb 7.8kb Wildtype 246 bps | -
Targeted 14.2b 8.7kb Targeted | ----—---- 404 bps
j Lexicon
KcnalO Southern Data

LEX-2

15 Lﬂ“ < Targeted

< Targeted
< Wildtype
10 A <« Wildtype
8
- -
5’ internal probe 3’ external probe
Stul digests EcoRIl digests
Wildtype 9.7kb Wildtype 7.8 kb
Targeted 14.2 kb Targeted 8.7 kb

*Clones achieving germline transmission



