Lexicon Genetics Incorporated — Genentech Project Materials

Genentech ID: UNQ3096 Date of Submission: 2/6/04
Lexicon Contract Name: | DNA479 Mutation Type: X Standard Knock out
LexVision Name: TGFB9 2 [ Conditional
L AF458063, . .
Reference accessions: ENSMUST00000059174 Is this gene X-linked? NO
Required Materials: X pKOS clone DNA(s) _ pKOS 67
X Target Vector DNA TV 67
X Targeted ES Cell DNA __DNAA479- 73
X Genomic Map
Southern Blot Analysis:
External/Internal Probe Strategies
5’ External 3’ Internal
Name of Probe: 32/37 43/44
Restriction Enzyme for Genomic Digest: EcoRlI Kpnl
Predicted Wild-type Band (kb): 8.5kb 7 kb
Predicted Mutant Band (kb): 5.1 kb 6.6 kb
Probe Size: 364 bp 344 bp




PCR Strategies:

For standard knockouts, give wildtype and mutant-specific strategies

For conditionals, give 5’ loxP and cre-excision strategies

Wild type-specific (absent in targeted allele) Mutation-specific product (absent in wt)
5’ Primer Name: DNA379-3 5’ Primer Name: Neo3a
3’ Primer Name: DNAS379-50 3’ Primer Name: DNA479-43
Predicted Wild-type Band (bp): 387 bp Predicted Wild-type Band (bp): none
Predicted mutant band (bp) none Predicted mutant band (bp) 818 bp
5’ loxP strategy Distinguish Cre-excised and wt
5’ Primer Name: 5’ Primer Name:
3’ Primer Name: 3’ Primer Name:
Predicted Wild-type Band (bp): Predicted Wild-type Band (bp):
Predicted mutant band (bp) Predicted mutant band (bp)

Primer sequences:

Southern probes

DNA479-37 5 - CCTCTCTGGATGCTGCTG

DNA479-32 5 - TGACTGTGTGTGAGCATGTATGTG

DNA479-43 5" - GTTCACAGTTTAACACCGGAG

DNA479-44 5’ - GATAATGAGTGCTCCGGATCTGG

PCR Genotyping

Neo3a 5" - GCAGCGCATCGCCTTCTATC

DNA479-43 5 - GTTCACAGTTTAACACCGGAG
DNA479-3 5’ - CCGAACACTACATCACCATCC
DNA479-50 5 - GATGTGTGTGATGTGCTTGTATATC




Genomic Sequence Deleted:
GCAGTGATGCTCCTGCTGCGGCCTCACTCTCTCGCTCTGTCTGCAGGATTTCCTACGACCCTGCTCGCTTTCCGAGGTAC
CTGCCCGAAGCCTACTGCCTGTGCCGAGGCTGCCTGACCGGGCTCTACGGGGAGGAGGACTTCCGCTTTCGCAGCACAC
CCGTCTTCTCTCCAGCCGTGGTGCTGCGGCGCACAGCGGCCTGCGLCGGGCGGLCCGLCTCTGTGTACGCCGAACACTACAT
CACCATCCCGGTGGGCTGCACCTGCGTGCCCGAGCCGGACAAGTCCGCGGACAGTGCGAACTCCAGCATGGACAAGCT
GCTGCTGGGGCCCGCCGACAGGCCTGCGGGGCGCTGATGCCGGGGACTGCCCGCCATGGCCCAGCTTCCTGCATGCAT
CAG

Genomic Locus: (the deleted sequence represents nt 5530-5926 in the sequence below)
GTGCGCCACCACGCCCGGGCTGTCCCACTGTCTTTTAATCTCATCCAGTCTCTCGGACACTTAAGCCCCTCATTCTCCCT
GGGACGTGTCCTGAGGTTCTGAGCCTTTCTTTTCCTTCCCTGTGAGTTTCGGCATAAGCTGAGCTTTTGGGTTGAGATGT
GCTGATGTTAACGGACTAAAGGAATACGCGTGGTTGAGGAAATTCCCAAGACCTTGGAGCCGCAAGCCTGGTCTCAGG
GCCTTCAGGAAACTTGAGTGGTAGCGTTTCTGTCAGGCCACTTCCCTCAATAGGCAGCATCAGCGATCACTCTGGGTTA
CTGTACCAACATTTTCTTTGCAGGACTTATATCTGACAGGTCCCTGCCTTTTCTGGAAAGTCGGCTGGGCTGAATTCACT
GGTCCCTAGTGTGCATGAAGTCAGGCTGCCCATTTTGTCCCCACTTACTCATAGATGCCTCTCCCCTCTCCGCACCACCA
GGACCCCCCAGCTTGGTGCCTGGGAATGGGGTCTTTGGGTTGCCCAGAGGGAATCAGTCTCACTAGGACTCCGCTGCTT
TGAAATGGAAATGTTTTGTGAAGTGCGAGACTGGGCCAGTGGCTGCCAAACTACTCTTGGCCCTCACCAGCGCACATCA
GGTGGCAGATTCCTCCCTGGAATGTGTTCATTGTTCTCTGAGTTCCGCCTCCAGACCGCTTAGAATTGTTTCCTACGGTG
TCCAGGCCCCAGGGGCAGTGCTCTTTTTCTGTCTCTGCTGTCACTTAAATTCCTCCAAGAGCTCAGCTTCCATCACCTCT
AATCATCTCTGGAGGGCTTGTCCTTTGTTCTTGGATTAAGCCCCGACAGCTGTCACTCACCAGAGCCAGGGCCACGCCA
CTGATTCGTCAGTGGGGAAAACTTGATGTGTTTTAACCAAGTCCTAGGCCAAGTTTGCACAGGGCAGTGTTCAGCAGAC
TCAGATGACAGGAGACTGGCCTCGGAGGCCAGGCGTGGTTTCTGCTGGGCTGTATTTCCATGTTTGGGAAGAGAAAGG
GTCCCGACGGAGGCCTCGTTCTTCTCCACGGAGCTGGTGATTTCTCTTGACTTGGCAGGAAGCTGGGTGTCTGCCAGCT
CAGGGGCCACTTCCCCTTCTGTGGTGCTGGTCCCTCTGAGTGAGAGCCACTGCCATGAGTGGCATATCTGGTCTCTATGT
TGGGCATCTTCCTGTTGGAGGAAATGTTCTAAGTGTCAAAGGCACATTTTGAAAACGCCCCTTGTTCCTCCATTCTCTCC
CAGGTGGCAGGTGGGATGATAGAAGGGAGTGTCTTGTCACTGGCCTTAGTCCAGAGGGTTCAAGGGAGAAGGGAAAG
CGTTGGCTTGGGGACCAACTGGTGTATTGGGGTGGATATTTTTAGTTGGATGAGCCTTTGGCTATCAGGTACCCAAGCC
GGAATAGAAAACTAACCAGAGTGACACCTGAGTGCTGGCTGTCCCCAAAGCATGCCCAGGATGTTGGTCGATATTGAA
TTGGATAGCTGATGGTCTCAGGGCAAACATGTCAAAGAGAGGCGCCTCATCTCTGTAGTTCTTCTGAGCGGTTCCTTGT
CTTCTCCCGGAGCCTCTCTGGATGCTGCTGGGTGGTCTGTCTTCTTTCCACATTCAGAGAGCTGTGAGATTAAATTCCCA
TCCTCCGCACTGGCTCCAGGGCTGTTATACACCCCGTACCACCCACCAGATTCCCTAGCCTGCCAGCACATACATGAGA
ACATGTGCTCTCATGGTCTTACTCACAGACTCAACACATACATACATATATTCTCAGCCTCCCATGCTCACACAGTCGA
ACATGCTTATGTCCATATGTTCAGCTGTGTACCATACGTGCTCGCATAGCCTCACATCTGCACACACACGTGTGCTCATA
TCTCACACCCAACCTTTCCCCATGCCTCTGTTCACACATACATGCTCACACACAGTCATTCTCTCCTCCATGCTCATGCA
TATACACACCTCTATGCCCTATGTTAACCCTCATGCACATCACTCCAGCCATGGGACATTTTGCAACAGTCATCTCTTTT
CAGGTCCAGGTTTGTGTCACTGCATTGTGTCTGCAGCCTCCTCTGGCTTGCTTTCTTCTTAGCAAAGTCTATACTTCAACT
TCCAGGTCCCTGTAGCATTTCCCAGAACCTCCTCTGGAATTGGCTATGGCCAATGCCTGATGCCCATGGTCTTGCCTGTC
CACAGATCTGTGTGATCTTAGAAACAGGTCCCACATCCTTGCCCAGGTCACCAGGGTATCCAGAGTCATCATCAGTCTC
CATTGGTGAACCAACCACCAAATGTCAAGGGTGTTGCCGCACAGACCACGGTGTCTCAACACACCAACTGTTAGTTCAT
TCACTCTTGATGCCCTCTGTGGTTAGTCAGGCATAGATTTCCATGGCTCTCCCATGAGGGAGATTTAATAACTTAATGTT
TTTTTGAATTTTTTTTCTGGCTCTTCATTTAAAAGTAATTTCAAGCTTAGGAGTGGTGGCACAACTCAAAACCCAGAGAC
CGATCTCTTTTTTGTTTGTTTTTCAAGACAAATTTCTTCATGTAACCCTGGCTGTCCTAAAACTCTCTTTCTCTCTCTCACT
CTGTAGACCAGGCTGGCCTTCAATTCACAGAGACCCACCTGCTTCTGCCTCCTGAGTGCTGAGATTAAAGAAATGTGCC
ATCACACACCTGGCGATATTTCTGAATTTGAGTCCAGCCTGGTCTACATAGCACATTCCAGTATGGCCAGGGCTATATA
ATGACACCTTGTCTCATAAAAACAAAACAAACTGGGTGGTAGCTGATCTCTAGAGTGCATTCCAAAACTGTCACAGCTA
CACAGAAAAGCCCCAACTTGAAAAAACGAAACAAAACAAAACAAAAACAAAGAAAAGGAAAAATGAAAGAAGAAGC
TTGGTCTTTGAGTCCGTGTGTTGATGGTTTGTTCGGGGTGGGCTTGGGAAGTGATTGGGTCATAGCACTTTATGTTGGCA
TCAATGGCTTTGTAATGACAGGGATCTGAGCTGCAGTGACTGGTCTGTCTTGCCACTCCATCTGCCCCCTCATGCGAAAT
GCTTCGAGAATGCCATGTTCTTGAGCTTCTAAGACTCCAAAATCAACTAAATGCTAAATGTTAAATAAACATCTCTTTTT
TAAAAAAAAATATTTTTATTAGGTATTTTCCTCATTTACATTTCCAATGCTATCCCAAAAGTCCCCCATACCCTCCCTCA
ATAAACATCTCTTGGTTGAAACCAAGCCATCCGATATTGTCCACTCTGACCTTGAACTCATGATCTTCCTGCCACTACCT
CTCTGGCGCTGGGATGTGCCACCATACCCAAGTAAATGTCCTCTTCTGTATGAATTATCCAGTCTCTAGTGTTAGGTTAT
AGCTCCAGCAGGTGGACTGAAACATCCTCTCTATCCATCTGTCTGGTGAGCTGGCTCCATCCTCACTGAAATTCTGAGT
GGCCCCATCTCGGCTCTGCCTTTCTCAGCCTGGAACACTAGTCTCTGTACTCAGACTTCGTGCTATTCAAAAGCTGGTGT
CTCCCACCGTCATCCTTCTCCCTCCACACACTCCCATATCTAACTCCAAACCCTATCCTTGACCAAGAGCTCCCTCTTTG
TCCCACACGAGCTTCTACCAGGAAGTCGAGGGATCTTTCTAAAGTGTTGCTCGCTGGGCCACATCACTTAGGGAAACCT
GTCAGGGTCCAATCCAAATCCTTGACTACGGTTTAAGTTCCTGACACAGCCTCACTCTCCTCTCTGACGCCTCCCACTTT
GTACTCTCCCTTCTGTGACACATTGTCCAACTCTGACTCTGGCCTCTTTTCCAAATGCCCTTCTACCGCTCGCTCTAGGTC
ACTCAGTCCACGTGATTACTTGTGCTCACCTCTGCCACACGCCTCCGGTGGTACATAGGTGTTCTGCCTGGATTCCAGCT




ACCTGGAATAGAACTGAGCTGAGTTCTACGCGTTGGATAAACGTTGGAAATAATTGTAGACCTTATGCATCCGAGCTAT
TTAGGACTTCCTCCTCCTTCATATGTTCAGTGAGAGGGAGCGTCAGGAGACAGATGGGTTCCAGCAAGGACTCGCCAGG
CTCATTCTGCTCCCAAACTCCTGATGGTGGAACTGGGCAAACGGGAACAACAGACTTCAGAAGTGGATGTTTGCAGACT
TTGTGCTGGAGGGGAGCACCGAGGGGCAGAGTCAGGGTTTGTTTAGACTGCATTTGTCTCTGCCCTAGTCGTCAGCTTT
TACTCAGACCATTCTCTGGTCCCTAGAAACAGTGTGCAAGGGAAATTGAACGGTTCTATGCCCAGGAGGCCTTCCTGAC
CCCAAGTACCTCTCGCCAAAACAGCACCACCGATTCCAGTGCCTGCTTTCTGCAGACCGGTTCCTCTCCATGGCATGTG
TGCTCTGAGTGGAGGGAGGTCTATTTTGTTGGCAAGTGCCCTCGTTAGTAGTAAGGAGAAAGCATGTCCTTGGATGGGC
ACTGACTGCAGGCATGGCATGCCCACTGCCCCCTCCCTCACATCCCCAGGCTAGAACAGAAAGATCTCCAAGCCTGTCC
CCTCTCCATCTCTCCATCCTGCCTCCATTTTCTTCACTATACTCAGAGGCTACTGTTTGGTGCATAGTGGGTCTTCAGATG
TGTCTGACTCTCGACATGTTAGCCAAGGTCAAAGCCGTGACGATGGATATGAGAGTCTCTAGAACTCTGCCTAGAGGAA
AGAAAAGACCTATAAGGGATTGCCTGTGTTCTGGTTGGATAGGTTAATGGACGTGAATTTAGGCACATAGAAGTCTCAC
AAGCAGTGGGGATAACCCTTGCTTCTGCAAGGGGACAACCAAGAAGGGTCCCAGGTTCCTCCTGATGACCCCCTGGGT
TTCTGTAGCTGTGTAGGTGGCTTCTGTAAGAGCAGGCTCTTGTTCTGGGGGTTGATTTTTATCTCCAAGTGAGCCACCGT
TGTAGCTTTCCTGAGATTTGGCCATAGGCTGACCCGGAAGTACTTACATTTGGCATCTGAGTTGAAACTTGCAAGAGTT
GGAGAAAAATCAAAGTGATGGAATTTAACCCATCATTTTCACTTTTCAAATATCCCTGGCCTGCCAGCTCTCTGTCCCCT
GCTGTATGTTGCTTTAGCTCCTTTAGAGAGCTTGCATCTGGACAGAGTCACCTCATGGCCTTTTGCACATGTAGGGAACA
CATGTAGACCTGCAGAGCCTGGTAGGCTTGGAAGTTGGCATTTGGATTTTGACAGCGGGTAGTTTTACGGGCACTCAGG
GATAGAGGTTCATGCGGCCTTCAGCATCTGAAATGATAGAGGTCACGTGCCATGGCAGCATAATCTTTTCCCGGTCGGG
GCTCACAGCCTAGTGTTCCAGATAGGCCCTTCCAGAGTGCTTACTGCGGATTGCATTGTCAGATCCAGCCTTCTCAGGC
CTTCTTCATTTGGCCAGGCTTGCTATGTAACCCAAGCTGGCCGCGAACTCGCAGTGATGCTCCTGCTGCGGCCTCACTCT
CTCGCTCTGTCTGCAGGATTTCCTACGACCCTGCTCGCTTTCCGAGGTACCTGCCCGAAGCCTACTGCCTGTGCCGAGGC
TGCCTGACCGGGCTCTACGGGGAGGAGGACTTCCGCTTTCGCAGCACACCCGTCTTCTCTCCAGCCGTGGTGCTGCGGC
GCACAGCGGCCTGCGCGGGCGGCCGCTCTGTGTACGCCGAACACTACATCACCATCCCGGTGGGCTGCACCTGCGTGC
CCGAGCCGGACAAGTCCGCGGACAGTGCGAACTCCAGCATGGACAAGCTGCTGCTGGGGCCCGCCGACAGGLLCTGLGG
GGCGCTGATGCCGGGGACTGCCCGCCATGGCCCAGCTTCCTGCATGCATCAGGTCCCCTGGCCCTGACAAAACCCACCC
CATGATCCCTGGCCGCTGCCTAATTTTTCCAAAAGGACAGCTACATAAGCTTTAAATATATTTTTCAAAGTAGACACTA
CATATCTACAACTATTTTGAATAGTGGCAGAAACTATTTTCATATTAGTAATTTAGAGCAAGCATGTTGTTTTTAAACTT
CTTTGATATACAAGCACATCACACACATCCCGTTTTCCTCTAGTAGGATTCTTGAGTGCATAATTGTAGTGCTCAGATGA
ACTTCCTTCTGCTGCACTGTGCCCTGTCCCTGAGTCTCTCCTGTGGCCCAAGCTTACTAAGGTGATAATGAGTGCTCCGG
ATCTGGGCACCTAAGGTCTCCAGGTCCCTGGAGAGGGAGGGATGTGGGGGGGCTAGGAACCAAGCGCCCCTTTGTTCT
TTAGCTTATGGATGGTCTTAACTTTATAAAGATTAAATTTTTTGGTGTTATTCTTTCTGTTTTTGGTGTTATTCTTTCATAT
TTGAAAGCCACTGGTCTTAATTTGTGGCAAGAGGCGGGATGTGACATCTTAGCCAATTCTCAGGGAGCCCCAAGCACA
GATGGGCCGAAGTTGACGGGCTTTTGGATCCAGCCAACCCTGAGAAGGAGGAAGAGGGAGGACCTAGTCTCCGGTGTT
AAACTGTGAACTTATTCTCATTTAGGTGTGAAGTCTGCGCCTCCCTCTGCACATTCTTTTGCAGTCACTAAAACAACAGT
GGCTGAGGGATTCCCTGGCTGTGTACATTCTATTTCTTTCCAGATTTTGCTTTTGTGAACATGTTTGGACTGTTCGGAGG
GAGCCCAGGCCTTCGGACATCCTAAGTAGGATCTCTATCTGTGAGCCACACCCTCTCCTGACTCATTGTCAGAAAAAAA
AGTCCTCAGGGAGGTCTCTAGGTCACTGCAGATGTGCCCAGTGGGGGATCTGTCTCCTGCACTCATCACTACACCTGTT
TGCCTGTCACAGGCTCCTTGGTGCCACCATCTGGCAAACCTACCAGTGACCCAAAACAAGTCCCATTGACCTTCAGTTG
GAACTTCCAGAACTGTGAGCCCAAGTGCACCTTTGCTCTAAATACTTATCTCAGGCACTGTGCTAGAGCCACAGGAAGC
TAACACGCTATCTCTTGGATGCTCAGTTCCCGTTACCAAACTCTTGAGCAACAACTGTGGACAAGACACAGGCTCTTTC
TTAAACTAAGACAGGAGCTGCCGGAACGGAATTGGTCTGCCGCGTGCGGGCTTTCTTCCGGGCCGCGTTTCTCATCTGG
GAAGTGTTACAGCACCGTGTTCTGTCACTGAGTTAAAGTACCTCAGCAACTTGAAGCAGAAAGTTTATCTGCTCAGAGC
ATCAGACCTTGATGCTGTGGGCTCCTGGCAAAGAACATAAATGGCTGGGGGGCAGATGGTGCCGGGGAAGCAGACAG
AGAGGAAAACCCAGAGTCCCCAGATAATCTTCAAAAGCGTGCCTTTAGTGTCTTACCCCT:CAACTGGCCCCACCT:CAG
GTTCCACCATCT:CTAAGTGAGAAACTCCAGAAGCAATTCTTTTTATTTATTTATTTAATATTTTTTTATTAGG:ATTTTCT
TCATTTACATTTCCAATGCTATCCCAAAAGTCCCCCATACCCTCCCT:CTACT:CCCTACCCACCCACTCCCACTTTTTGGC
CCTGGCATTCCCTGTACTGGAGCATATAAAGTTTGCAAGTCCAATGGGCCTCTCTTYCCAATGATGGCCGACTAGGCCA
TCTTTTGATACATATGCAGTTAGAGACACGAGCTCCTGGGGGTACTGGTTAGTTCATAATGTTGTTCCACCTATAGAGTT
GCAGATCCCTTTAGCTCCTTGGGTACTTTCTCTAGCTCCTCCATTGGGGCCCCTGTGTTCCATCCAATAGCTGACTGTGA
GCATCCACTTATGTGTTTGCCAGTCCCCTGCATAGTCTCACAAGAGACAACCATATCTGGGTCCTTTCAGCAAAATCTTA
TTAGTGTATGCAATGGTGTCATCGTTTGGAAGCTGATTATGGGATGGATCCCCAGATATGGCAGTCTCTAGATGGTCCA
TCCTTTCGTCACAGCTCCAAACTTTGTCTCTGTAACTCCTTCCATGGGCAGAAGCAATTCTTAAGTTTTAAATTGTACAT
CATTCTACACGCTGATGGGGGCTGACACTGGTTCTTGCTGGAAAGGGAGTCACCCATCTGACCAGTATTTCTATTCTGT
ATACACTGCTCGCTTGGGAGTCACTTAGTGATAAAAGATCTTGCTTTCTCCGGTCATCTGTCATGATGTCAGAGGACTTG
TATTCAAGTGACTTTATTTTACTTAATAATGGCCCTGAAGCCAGTGTGGTGACATATCCACCTATAATCCCATCATGTAG
CAGGCTAAGGCAAGAGGATTGCCGTGAGTTTGATTCCAGATTGGACCACAGAGAAATACTGTCTCAGAAAACGGCAAG
GGGAAAACTGCCTTGAAGTCAGCGTGCTGGCACACCACACAGACGTAGCTACTTGGGAAGCTGAGGCAGGAGAATCAT
TTTTAGTTTAGCCAATAGGCAACACAAAGAGACCCTGTTTCATATATTTTTATATGGGAGCCTTCTGAAGTGCAGGGTTT
TATCATAGGTCATTGTTATAATTGTCTTATTAGCTACTGTTATTGAGCTCCAATTGTGTCTAGTTCACAAATGAAGGTGA



AAGGCAAAAACAAAACAAACAAAACAAAAACAGGGCTGGCGACATAGGTCAGTCACTAAGGTGCTTATTGTATAAGC
TTGAGAACTTTTCCATCCAAAACACATATTCAAGATGTCAGGTGTAGACTAGGTATGGGGGCCCTTGTGTTAGAGTGAG
AATTCCTTCCCAGGTTTTCTGAGGCACCATCTCTGTGGGGCTGCTTTGGGTAGGGCGGGAAGCTGGAGAGGAAGTGCTG
CCACTGTGGACAGCCCATGTGGGACAGCTCCTGCAGTGGTGTTCACGAAAGCCGTAGGCTGAGGCAGGAAATGTGTCG
CCGCTTTGGATCACTCCTGAGGCAGTGCGTCTCCGTGGACAGCTCCTGTAAGGGCTGCAGGCGGAGATGCTGTGGCGTC
CATCTTGACAGGAGACCCATTTAGGACAGCTCACGTGGGACAGTTTACTGCGCGGGTGCGGGAGGAGGGGCCTGCCTT
CGCTTTGAGAATTTAGTGGTGTGCTGCTCACGGAAGACAACCGCGACTAGCAGAGTAATGACCCACACGAAGCTAGAA
GTTAGTTCTGTCCTTGATTCAGTGTCTGAGAGTCTGACCCCAAAGTATTTTATTTTAGGCATATTTAAGCATGGTACAAT
TTGGTGAAAAGTTTCCTGGTGACAACTCAATTGCATGTACACAGTAAAAGCACAAATTAAACCAAATAAAGATTCTAC
GTGACTACATTGAAACTCTTTGTAAGTACACGTGACACCTCCCATAAAGATGGGCTGTGTAGTCTGAGAGAAGCCAGCC
AGCCCAGGGTAAGGGTCTGGGGAGGGTCTGGTGTGGTCTAAGTCACACGGATAGTGCAAAAGTTACCATGCTATTAAC
CACGTCTGTTCTAGCCTTCTGGGCAGATAGCAGGTTCTGTCTGTTCCTTTGAAGGAACAACCCGGTATGTTTAACATTCT
AAGTACCTAGGGCTTATCTGTGGGCACAAGGACCGCCGGGCCTTCTACAATGATAGAGGGTTTTTTCTTTTGTTTTCATG
GTTTTTTGAGACAGGGTCTCGTGTAGCCCAGGCAGGCCTAGAATTTGATCATCTGAAAAAGATACATGAGCCTATCGGG
GACACTTGACGTTCAAACCACATAAAAAGTGTGAGAGGCTAAGCTGGTTCTGAGCATCCACGATGTTGGGTGTTTGTCT
GCTATTGTGATGCAGGCAGAGTGAGTGGAGAGAGACAACGCTTCTTGGTCCTGCTCAAACTCGCCAAAGCACCTCCAC
AGGAATGCGTCCAACATGTTCTAAGAGCTGCAGAAACAGCTGCAGGTTTTTATGAGGTTCAAAAACAGGTCACAGATG
AACACAGATTTACCAGTGCTGAAGCAACATCAAGGGTCCAGAAGCCACGAAGCATGTTGGCTGCTTCTTAAACAAGCT
TGTTTAGTTACGGGGCTGAGGATCTCGCTCAGCTGATAGAGCCAATGGCCTTGCATACATGAGGGTCAGGTTCAACCGC
CTGCACCAGGGGGAAGGGTGGGGCGGGGLCGGGGCGGGLLCCGEGGGCEGGGCCTGGCAGCGAGGGCTTCCTGACCTGG
ATCTCTAGGCCTCTCTTTTTCTTAGTGTAGCTGCACAGCTTGAAAAAATCCCAGCTTATAGGACAAGTCGGTTTCTGATT
TCTCTGTTGTTAGCTGTTCACAATTCCTAAATTGGACATTTCATTTCTACACACAATTTGTCACTTAATGTCTGTTTCTCG
CTTAAGGAATTTGTGGCAAATTGGTTCACATGGAAACAATAAGGGAGAGACTATTGTTTAAAGAACATTTTAAACATTG
TACAACATGTGCCTGATAGCTCGTAAAAATTTGTTTAAAGTGACGCTGTCTGGGAATGTGAAAGCCGTGCCTAGCCTCT
CCTCTGACTGTCAGGACAGGCTGGATAGAGTGATAGTAACCAGCCCATCTTCTCTGGTGGTGTCTTAATTAGGGTTAGT
ATTGCTGTGATGAAGCACCATGGCCAAGAGCAAATTGAGGAGGCAAGGGTTTGTCTGGCTTGCCTTTCCCATCACTGTG
CATCGATGAAGGAAGTCAGGACAGGAAGATCACAAACAGGGTAGGAGCCTGGAGGCAGGAGCTGATGCAGAGGCCAT
GGAAGGGTGCTGCTTATTGGCTTGCTCCTCATGGCTTGCTCAGCTTGCTTTCTTACAGAACCTAGGACCACCAGCCCAG
GGATGGCACTATCTGTAGTGGGCTGGGCCCTCCCCCAGCAATCACAGGCTTGCCTAGAGACGTTTTTCTCAGTTGAAGC
CCCCTCCTCTGATGACTATATTTTATGTAACACGCTGAACTAGAATATGCATAATGAGCCCCTGCCACAGCTCCTCCCCA
CTGACCTCCGTTCTGAGTTCCTCTCAGTGTTCATGTGGGTTCTTCTTATAAAAATCTATCAGTGTTTGATTCCTGAAACTT
TACAGGGGTCCAGCACCCGGGAATATTTCCCCTCCCCCACAGGCACAGGTCAGCCCGAGGACTAGATGCTAGGACAGC
CTCTGCCTGGGAAGAGAAGACTCCAGTGGAGAAGACTGGGGGGGGGGGGGGGGCATCGTGACATGTGCTGGTCATCTG
ACATTCTTTTGGTCAAAGAAAGACATCCTTTTCTGAAACTGTGAGATACTTTTTCTTCAATTTTGACACGATTGTAGGTC
TCAAAAGTTACCAAACCACCAGAGKGATCTTGTGTAGTCCCCCCCCCTTTAAAAAAGATTTATTTATTTTATTTATATGA
GTTCACTGTTGCTGTCTTCAGACACACCATAAGAGAGCATCAGGTCCTATTGCAGATGGTTGTGAGCCACCTGTGGTTG
CTTGGGAATTGAACTCAGGGCCTCTGGAAGAGCAGTCAATGTTCTTAACCGATAAGCCAGCTCTCCAGCCCCTGATCTT
GTGAACCCTTAACTCGTTTCCTGTGAAGGGGCCAAGTACAGAAACTGGCAACATGGCCGCTCCATCAGGGGAAACATT
TTTACTGTGGGTAAGAGAGGATCTATCAAGGGGGCACCTGGAAAAGTCCAGAGCAGAGAAAAGGAAGCAGACGGGAC
ATGGCTAGGGCTGGGGAAACAGGAGAGAGGAAGGGAGTTAGTAAGCGGTGGAGCATAGGCAGACAGCAAGAGAGAA
GAGACAGGAAGTACTGAGACAGCGAGAACTCAGGGTGGACAAACCGCGTGAATTATACAGAGGATGAGTGGCTAGGG
GCAGGGGCTCCTTTTGGGGACGGAAAGCAGGTTTCACGAGTTCCTGAGGAAAGCTGGCTTTTACCTAAGCCCCAGAAA
TCCTTCCATTGTCCAGTTAGAACTCACTTCTTGGCATATGGAGGGAGGGCCTGAGACCTAAAGCCTTGGAAGTGGTATG
TTGGGTAACTATAGTGTGAGGTCACTGACTCTGTCCTTAGATGCCACTTGGAGTCAGCCAGATTCACGTGCA

Selection Cassette:

GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCC
CCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGT
CTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCA
TTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGC
TTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGLGG
CCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGA
AAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATC
TGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGG
GACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGAC
TGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGG
CCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGC
GGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGT



TACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGG
GTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAA
CTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTG
AGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGAT
CAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCC
ATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGA
CTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATT
ATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAA
ATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTC
GGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTC
ACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACA
ACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGT
GGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGC
GATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGA
ATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAA
GGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAG:CCCTTCCCG
GCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCC
ACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTT
CGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTT
GGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGG
AAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCG
TCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGA
TGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCAC
AGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGC
GGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATC
GAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAAC
TGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTG
ACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAG
ATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAA
AACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGC
GCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTA
TCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGA
GCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACA
TCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGA
ATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGC
CGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTA
AGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATG
GGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGC
CGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCT
TATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC
AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTT
TTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGT
CTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACG
CGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTC
TCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG
GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGG
GACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCA
TGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGA
GCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGC
CGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC
GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGAC
ATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG
CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAG
AATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCC

Targeted Locus:




GCATTCCAAAACTGTCACAGCTACACAGAAAAGCCCCAACTTGAAAAAACGAAACAAAACAAAACAAAAACAAAGAA
AAGGAAAAATGAAAGAAGAAGCTTGGTCTTTGAGTCCGTGTGTTGATGGTTTGTTCGGGGTGGGCTTGGGAAGTGATT
GGGTCATAGCACTTTATGTTGGCATCAATGGCTTTGTAATGACAGGGATCTGAGCTGCAGTGACTGGTCTGTCTTGCCA
CTCCATCTGCCCCCTCATGCGAAATGCTTCGAGAATGCCATGTTCTTGAGCTTCTAAGACTCCAAAATCAACTAAATGCT
AAATGTTAAATAAACATCTCTTTTTTAAAAAAAAATATTTTTATTAGGTATTTTCCTCATTTACATTTCCAATGCTATCCC
AAAAGTCCCCCATACCCTCCCTCAATAAACATCTCTTGGTTGAAACCAAGCCATCCGATATTGTCCACTCTGACCTTGA
ACTCATGATCTTCCTGCCACTACCTCTCTGGCGCTGGGATGTGCCACCATACCCAAGTAAATGTCCTCTTCTGTATGAAT
TATCCAGTCTCTAGTGTTAGGTTATAGCTCCAGCAGGTGGACTGAAACATCCTCTCTATCCATCTGTCTGGTGAGCTGGC
TCCATCCTCACTGAAATTCTGAGTGGCCCCATCTCGGCTCTGCCTTTCTCAGCCTGGAACACTAGTCTCTGTACTCAGAC
TTCGTGCTATTCAAAAGCTGGTGTCTCCCACCGTCATCCTTCTCCCTCCACACACTCCCATATCTAACTCCAAACCCTAT
CCTTGACCAAGAGCTCCCTCTTTGTCCCACACGAGCTTCTACCAGGAAGTCGAGGGATCTTTCTAAAGTGTTGCTCGCTG
GGCCACATCACTTAGGGAAACCTGTCAGGGTCCAATCCAAATCCTTGACTACGGTTTAAGTTCCTGACACAGCCTCACT
CTCCTCTCTGACGCCTCCCACTTTGTACTCTCCCTTCTGTGACACATTGTCCAACTCTGACTCTGGCCTCTTTTCCAAATG
CCCTTCTACCGCTCGCTCTAGGTCACTCAGTCCACGTGATTACTTGTGCTCACCTCTGCCACACGCCTCCGGTGGTACAT
AGGTGTTCTGCCTGGATTCCAGCTACCTGGAATAGAACTGAGCTGAGTTCTACGCGTTGGATAAACGTTGGAAATAATT
GTAGACCTTATGCATCCGAGCTATTTAGGACTTCCTCCTCCTTCATATGTTCAGTGAGAGGGAGCGTCAGGAGACAGAT
GGGTTCCAGCAAGGACTCGCCAGGCTCATTCTGCTCCCAAACTCCTGATGGTGGAACTGGGCAAACGGGAACAACAGA
CTTCAGAAGTGGATGTTTGCAGACTTTGTGCTGGAGGGGAGCACCGAGGGGCAGAGTCAGGGTTTGTTTAGACTGCATT
TGTCTCTGCCCTAGTCGTCAGCTTTTACTCAGACCATTCTCTGGTCCCTAGAAACAGTGTGCAAGGGAAATTGAACGGTT
CTATGCCCAGGAGGCCTTCCTGACCCCAAGTACCTCTCGCCAAAACAGCACCACCGATTCCAGTGCCTGCTTTCTGCAG
ACCGGTTCCTCTCCATGGCATGTGTGCTCTGAGTGGAGGGAGGTCTATTTTGTTGGCAAGTGCCCTCGTTAGTAGTAAG
GAGAAAGCATGTCCTTGGATGGGCACTGACTGCAGGCATGGCATGCCCACTGCCCCCTCCCTCACATCCCCAGGCTAGA
ACAGAAAGATCTCCAAGCCTGTCCCCTCTCCATCTCTCCATCCTGCCTCCATTTTCTTCACTATACTCAGAGGCTACTGT
TTGGTGCATAGTGGGTCTTCAGATGTGTCTGACTCTCGACATGTTAGCCAAGGTCAAAGCCGTGACGATGGATATGAGA
GTCTCTAGAACTCTGCCTAGAGGAAAGAAAAGACCTATAAGGGATTGCCTGTGTTCTGGTTGGATAGGTTAATGGACGT
GAATTTAGGCACATAGAAGTCTCACAAGCAGTGGGGATAACCCTTGCTTCTGCAAGGGGACAACCAAGAAGGGTCCCA
GGTTCCTCCTGATGACCCCCTGGGTTTCTGTAGCTGTGTAGGTGGCTTCTGTAAGAGCAGGCTCTTGTTCTGGGGGTTGA
TTTTTATCTCCAAGTGAGCCACCGTTGTAGCTTTCCTGAGATTTGGCCATAGGCTGACCCGGAAGTACTTACATTTGGCA
TCTGAGTTGAAACTTGCAAGAGTTGGAGAAAAATCAAAGTGATGGAATTTAACCCATCATTTTCACTTTTCAAATATCC
CTGGCCTGCCAGCTCTCTGTCCCCTGCTGTATGTTGCTTTAGCTCCTTTAGAGAGCTTGCATCTGGACAGAGTCACCTCA
TGGCCTTTTGCACATGTAGGGAACACATGTAGACCTGCAGAGCCTGGTAGGCTTGGAAGTTGGCATTTGGATTTTGACA
GCGGGTAGTTTTACGGGCACTCAGGGATAGAGGTTCATGCGGCCTTCAGCATCTGAAATGATAGAGGTCACGTGCCAT
GGCAGCATAATCTTTTCCCGGTCGGGGCTCACAGCCTAGTGTTCCAGATAGGCCCTTCCAGAGTGCTTACTGCGGATTG
CATTGTCAGATCCAGCCTTCTCAGGCCTTCTTCATTTGGCCAGGCTTGCTATGTAACCCAAGCTGGCCGCGAACTCGGCC
ATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCC
CCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTAT
ATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCC
TAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCT
TGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAA
AAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGA
GTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATC
TGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT
GGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGA
AAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGC
ACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGC
CGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGA
TGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGT
TACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGG
CGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGC
ATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGA
TATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTT
GCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACC
TACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGA
TGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCC
GAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTC
CGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAG
CATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTA
ACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGA
TGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAG



CGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGG
CCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGC
GGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAG:CCCTTCCCGGCTGTG
CCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCG
ATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCT
GGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCG
ATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGC
AAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCAT
AGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTC
GCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTA
CGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGA
AAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAG
CTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGC
TGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACC
CTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATA
CACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAAC
CTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCG
GATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCC
CGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCG
AAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCA
GCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATA
TCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGG
TCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGG
AAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGA
GCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGC
TATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTAT
AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGT
GTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTG
CAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTT
GTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCG
TGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTC
CGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCG
GCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGC
AGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGA
CTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATG
GCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAG
CGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCC
GAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCG
AATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACA
TAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGC
CGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGA
ATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGT
CCCCTGGCCCTGACAAAACCCACCCCATGATCCCTGGCCGCTGCCTAATTTTTCCAAAAGGACAGCTACATAAGCTTTA
AATATATTTTTCAAAGTAGACACTACATATCTACAACTATTTTGAATAGTGGCAGAAACTATTTTCATATTAGTAATTTA
GAGCAAGCATGTTGTTTTTAAACTTCTTTGATATACAAGCACATCACACACATCCCGTTTTCCTCTAGTAGGATTCTTGA
GTGCATAATTGTAGTGCTCAGATGAACTTCCTTCTGCTGCACTGTGCCCTGTCCCTGAGTCTCTCCTGTGGCCCAAGCTT
ACTAAGGTGATAATGAGTGCTCCGGATCTGGGCACCTAAGGTCTCCAGGTCCCTGGAGAGGGAGGGATGTGGGGGGGC
TAGGAACCAAGCGCCCCTTTGTTCTTTAGCTTATGGATGGTCTTAACTTTATAAAGATTAAATTTTTTGGTGTTATTCTTT
CTGTTTTTGGTGTTATTCTTTCATATTTGAAAGCCACTGGTCTTAATTTGTGGCAAGAGGCGGGATGTGACATCTTAGCC
AATTCTCAGGGAGCCCCAAGCACAGATGGGCCGAAGTTGACGGGCTTTTGGATCCAGCCAACCCTGAGAAGGAGGAAG
AGGGAGGACCTAGTCTCCGGTGTTAAACTGTGAACTTATTCTCATTTAGGTGTGAAGTCTGCGCCTCCCTCTGCACATTC
TTTTGCAGTCACTAAAACAACAGTGGCTGAGGGATTCCCTGGCTGTGTACATTCTATTTCTTTCCAGATTTTGCTTTTGT
GAACATGTTTGGACTGTTCGGAGGGAGCCCAGGCCTTCGGACATCCTAAGTAGGATCTCTATCTGTGAGCCACACCCTC
TCCTGACTCATTGTCAGAAAAAAAAGTCCTCAGGGAGGTCTCTAGGTCACTGCAGATGTGCCCAGTGGGGGATCTGTCT
CCTGCACTCATCACTACACCTGTTTGCCTGTCACAGGCTCCTTGGTGCCACCATCTGGCAAACCTACCAGTGACCCAAA
ACAAGTCCCATTGACCTTCAGTTGGAACTTCCAGAACTGTGAGCCCAAGTGCACCTTTGCTCTAAATACTTATCTCAGG
CACTGTGCTAGAGCCACAGGAAGCTAACACGCTATCTCTTGGATGCTCAGTTCCCGTTACCAAACTCTTGAGCAACAAC
TGTGGACAAGACACAGGCTCTTTCTTAAACTAAGACAGGAGCTGCCGGAACGGAATTGGTCTGCCGCGTGCGGGCTTTC
TTCCGGGCCGCGTTTCTCATCTGGGAAGTGTTACAGCACCGTGTTCTGTCACTGAGTTAAAGTACCTCAGCAACTTGAA




GCAGAAAGTTTATCTGCTCAGAGCATCAGACCTTGATGCTGTGGGCTCCTGGCAAAGAACATAAATGGCTGGGGGGCA
GATGGTGCCGGGGAAGCAGACAGAGAGGAAAACCCAGAGTCCCCAGATAATCTTCAAAAGCGTGCCTTTAGTGTCTTA
CCCCT:CAACTGGCCCCACCT:CAGGTTCCACCATCT:CTAAGTGAGAAACTCCAGAAGCAATTCTTTTTATTTATTTATTT
AATATTTTTTTATTAGG:ATTTTCTTCATTTACATTTCCAATGCTATCCCAAAAGTCCCCCATACCCTCCCT:CTACT:CCCT
ACCCACCCACTCCCACTTTTTGGCCCTGGCATTCCCTGTACTGGAGCATATAAAGTTTGCAAGTCCAATGGGCCTCTCTT
YCCAATGATGGCCGACTAGGCCATCTTTTGATACATATGCAGTTAGAGACACGAGCTCCTGGGGGTACTGGTTAGTTCA
TAATGTTGTTCCACCTATAGAGTTGCAGATCCCTTTAGCTCCTTGGGTACTTTCTCTAGCTCCTCCATTGGGGCCCCTGTG
TTCCATCCAATAGCTGACTGTGAGCATCCACTTATGTGTTTGCCAGTCCCCTGCATAGTCTCACAAGAGACAACCATATC
TGGGTCCTTTCAGCAAAATCTTATTAGTGTATGCAATGGTGTCATCGTTTGGAAGCTGATTATGGGATGGATCCCCAGA
TATGGCAGTCTCTAGATGGTCCATCCTTTCGTCACAGCTCCAAACTTTGTCTCTGTAACTCCTTCCATGGGCAGAAGCAA
TTCTTAAGTTTTAAATTGTACATCATTCTACACGCTGATGGGGGCTGACACTGGTTCTTGCTGGAAAGGGAGTCACCCAT
CTGACCAGTATTTCTATTCTGTATACACTGCTCGCTTGGGAGTCACTTAGTGATAAAAGATCTTGCTTTCTCCGGTCATC
TGTCATGATGTCAGAGGACTTGTATTCAAGTGACTTTATTTTACTTAATAATGGCCCTGAAGCCAGTGTGGTGACATATC
CACCTATAATCCCATCATGTAGCAGGCTAAGGCAAGAGGATTGCCGTGAGTTTGATTCCAGATTGGACCACAGAGAAA
TACTGTCTCAGAAAACGGCAAGGGGAAAACTGCCTTGAAGTCAGCGTGCTGGCACACCACACAGACGTAGCTACTTGG
GAAGCTGAGGCAGGAGAATCATTTTTAGTTTAGCCAATAGGCAACACAAAGAGACCCTGTTTCATATATTTTTATATGG
GAGCCTTCTGAAGTGCAGGGTTTTATCATAGGTCATTGTTATAATTGTCTTATTAGCTACTGTTATTGAGCTCCAATTGT
GTCTAGTTCACAAATGAAGGTGAAAGGCAAAAACAAAACAAACAAAACAAAAACAGGGCTGGCGACATAGGTCAGTC
ACTAAGGTGCTTATTGTATAAGCTTGAGAACTTTTCCATCCAAAACACATATTCAAGATGTCAGGTGTAGACTAGGTAT
GGGGGCCCTTGTGTTAGAGTGAGAATTCCTTCCCAGGTTTTCTGAGGCACCATCTCTGTGGGGCTGCTTTGGGTAGGGC
GGGAAGCTGGAGAGGAAGTGCTGCCACTGTGGACAGCCCATGTGGGACAGCTCCTGCAGTGGTGTTCACGAAAGCCGT
AGGCTGAGGCAGGAAATGTGTCGCCGCTTTGGATCACTCCTGAGGCAGTGCGTCTCCGTGGACAGCTCCTGTAAGGGCT
GCAGGCGGAGATGCTGTGGCGTCCATCTTGACAGGAGACCCATTTAGGACAGCTCACGTGGGACAGTTTACTGCGCGG
GTGCGGGAGGAGGGGCCTGCCTTCGCTTTGAGAATTTAGTGGTGTGCTGCTCACGGAAGACAACCGCGACTAGCAGAG
TAATGACCCACACGAAGCTAGAAGTTAGTTCTGTCCTTGATTCAGTGTCTGAGAGTCTGACCCCAAAGTATTTTATTTTA
GGCATATTTAAGCATGGTACAATTTGGTGAAAAGTTTCCTGGTGACAACTCAATTGCATGTACACAGTAAAAGCACAAA
TTAAACCAAATAAAGATTCTACGTGACTACATTGAAACTCTTTGTAAGTACACGTGACACCTCCCATAAAGATGGGCTG
TGTAGTCTGAGAGAAGCCAGCCAGCCCAGGGTAAGGGTCTGGGGAGGGTCTGGTGTGGTCTAAGTCACACGGATAGTG
CAAAAGTTACCATGCTATTAACCACGTCTGTTCTAGCCTTCTGGGCAGATAGCAGGTTCTGTCTGTTCCTTTGAAGGAAC
AACCCGGTATGTTTAACATTCTAAGTACCTAGGGCTTATCTGTGGGCACAAGGACCGCCGGGCCTTCTACAATGATAGA
GGGTTTTTTCTTTTGTTTTCATGGTTTTTTGAGACAGGGTCTCGTGTAGCCCAGGCAGGCCTAGAATTTGATCATCTGAA
AAAGATACATGAGCCTATCGGGGACACTTGACGTTCAAACCACATAAAAAGTGTGAGAGGCTAAGCTGGTTCTGAGCA
TCCACGATGTTGGGTGTTTGTCTGCTATTGTGATGCAGGCAGAGTGAGTGGAGAGAGACAACGCTTCTTGGTCCTGCTC
AAACTCGCCAAAGCACCTCCACAGGAATGCGTCCAACATGTTCTAAGAGCTGCAGAAACAGCTGCAGGTTTTTATGAG
GTTCAAAAACAGGTCACAGATGAACACAGATTTACCAGTGCTGAAGCAACATCAAGGGTCCAGAAGCCACGAAGCATG
TTGGCTGCTTCTTAAACAAGCTTGTTTAGTTACGGGGCTGAGGATCTCGCTCAGCTGATAGAGCCAATGGCCTTGCATA
CATGAGGGTCAGGTTCAACCGCCTGCACCAGGGGGAAGGGTGGGGCGGGGCGGGGCGGGLLCCGGGGGCGGGGLCTGG
CAGCGAGGGCTTCCTGACCTGGATCTCTAGGCCTCTCTTTTTCTTAGTGTAGCTGCACAGCTTGAAAAAATCCCAGCTTA
TAGGACAAGTCGGTTTCTGATTTCTCTGTTGTTAGCTGTTCACAATTCCTAAATTGGACATTTCATTTCTACACACAATTT
GTCACTTAATGTCTGTTTCTCGCTTAAGGAATTTGTGGCAAATTGGTTCACATGGAAACAATAAGGGAGAGACTATTGT
TTAAAGAACATTTTAAACATTGTACAACATGTGCCTGATAGCTCGTAAAAATTTGTTTAAAGTGACGCTGTCTGGGAAT
GTGAAAGCCGTGCCTAGCCTCTCCTCTGACTGTCAGGACAGGCTGGATAGAGTGATAGTAACCAGCCCATCTTCTCTGG
TGGTGTCTTAATTAGGGTTAGTATTGCTGTGATGAAGCACCATGGCCAAGAGCAAATTGAGGAGGCAAGGGTTTGTCTG
GCTTGCCTTTCCCATCACTGTGCATCGATGAAGGAAGTCAGGACAGGAAGATCACAAACAGGGTAGGAGCCTGGAGGC
AGGAGCTGATGCAGAGGCCATGGAAGGGTGCTGCTTATTGGCTTGCTCCTCATGGCTTGCTCAGCTTGCTTTCTTACAG
AACCTAGGACCACCAGCCCAGGGATGGCACTATCTGTAGTGGGCTGGGCCCTCCCCCAGCAATCACAGGCTTGCCTAG
AGACGTTTTTCTCAGTTGAAGCCCCCTCCTCTGATGACTATATTTTATGTAACACGCTGAACTAGAATATGCATAATGAG
CCCCTGCCACAGCTCCTCCCCACTGACCTCCGTTCTGAGTTCCTCTCAGTGTTCATGTGGGTTCTTCTTATAAAAATCTAT
CAGTGTTTGATTCCTGAAACTTTACAGGGGTCCAGCACCCGGGAATATTTCCCCTCCCCCACAGGCACAGGTCAGCCCG
AGGACTAGATGCTAGGACAGCCTCTGCCTGGGAAGAGAAGACTCCAGTGGAGAAGACTGGGGGGGGGGGGGGGGLAT
GTGACATGTGCTGGTCATCTGACATTCTTTTGGTCAAAGAAAGACATCCTTTTCTGAAACTGTGAGATACTTTTTCTTCA
ATTTTGACACGATTGTAGGTCTCAAAAGTTACCAAACCACCAGAGKGATCTTGTGTAGTCCCCCCCCCTTTAAAAAAGA
TTTATTTATTTTATTTATATGAGTTCACTGTTGCTGTCTTCAGACACACCATAAGAGAGCATCAGGTCCTATTGCAGATG
GTTGTGAGCCACCTGTGGTTGCTTGGGAATTGAACTCAGGGCCTCTGGAAGAGCAGTCAATGTTCTTAACCGATAAGCC
AGCTCTCCAGCCCCTGATCTTGTGAACCCTTAACTCGTTTCCTGTGAAGGGGCCAAGTACAGAAACTGGCAACATGGCC
GCTCCATCAGGGGAAACATTTTTACTGTGGGTAAGAGAGGATCTATCAAGGGGGCACCTGGAAAAGTCCAGAGCAGAG
AAAAGGAAGCAGACGGGACATGGCTAGGGCTGGGGAAACAGGAGAGAGGAAGGGAGTTAGTAAGCGGTGGAGCATA
GGCAGACAGCAAGAGAGAAGAGACAGGAAGTACTGAGACAGCGAGAACTCAGGGTGGACAAACCGCGTGAATTATAC
AGAGGATGAGTGGCTAGGGGCAGGGGCTCCTTTTGGGGACGGAAAGCAGGTTTCACGAGTTCCTGAGGAAAGCTGGCT




TTTACCTAAGCCCCAGAAATCCTTCCATTGTCCAGTTAGAACTCACTTCTTGGCATATGGAGGGAGGGCCTGAGACCTA
AAGCCTTGGAAGTGGTATGTTGGGTAACTATAGTGTGAGGTCACTGACTCTGTCCTTAGATGCCACTTGGAGTCAGCCA
GATTCACGTGC
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