Lexicon Genetics Incorporated — Genentech Project Materials

Genentech ID: UNQ655 Date of Submission: 11/18/03
Lexicon Contract Name: | DNA374 Mutation Type: X Standard Knock out
LexVision Name: PSC214N1 O Conditional
Reference accessions: AV166990 Is this gene X-linked? No
Required Materials: X pKOS clone DNA(s) _ pKOS38
X Target Vector DNA _ KOS38TV
X Targeted ES Cell DNA _ 1A9
X Genomic Map
Southern Blot Analysis:
External/Internal Probe Strategies
5’ External 3’ External
Name of Probe: 7+8 9+10
Restriction Enzyme for Genomic Digest: Bgll BamHI
Predicted Wild-type Band (kb): 16.8 kb 14.6 kb
Predicted Mutant Band (kb): 7.8 kb 8.0 kb
Probe Size: 330 bp 232 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: DNA374-13 5 Primer Name: PuroJA

3’ Primer Name: DNA374-12 3’ Primer Name: DNA374-12
Predicted Wild-type Band (bp): 400 bp Predicted Wild-type Band (bp): none
Predicted mutant band (bp) none Predicted mutant band (bp) 344 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
DNA374-7
DNA374-8
DNA374-9
DNA374-10

PCR Genotyping
DNA374-12
DNA374-13
PuroJA

5’ - ACAGCCGTTCATTAACCTCC
5’ - AGGACAACGATGGATGTGGG
5" - ATGGCTCCTCATCCTCCAGG
5 -~ATAGCATGCCCAAGGTGCTG

5" -GGCGATGTGCTCTTTAAAGG
5" -~AGAAGCAGTCGATGCTGCAG
5’ -GAGGAAATTGCATCGCATTGTCT




Genomic Sequence Deleted:

GGAGGTGGCTCGTAAAGCACTTGTGGCAGTTGCAGTGCTAGGCGGGGGAGCTGGCGTGGGTTCTATTCTGTTTGCTCTT
GTGACCCCAGGAGAACTACAGAAGCAGTCGATGCTGCAGGTAAAAACAACCGGACTCCCCGAGCTGGGTGTGCGTGG
GACGAGCCCCTGTCTTTTCGCCCAGAATGCAAACATCCTTCTTGCCCGCAGGAGATGCCGGAAAGGGACTCGCGGLGC
AGGGACGAAGCAGTCAGGACCACGGAACTGGTGATGGCTACCCTGAAGGACGCCGCAGCCACGAAGGAGAACGTGGL
CTGGAGGAGAAACTGGACAGTTAGCGGGGATGGCAGGTCAGCATGACACCAGAGCTCGCCCGTGGTCACGGGAA

Genomic Locus: (The deleted sequence represents nt-8207 to 8591---in the sequence below. KOS 38 used to generate the TV
represents nt-3773 to 104773-- in the sequence below.)

AAGAGGAAAATGCCGGGAAGCAAAGGGAAACAAAGACGCAGTTCCCACTCCCACAGTTCAGTCACCGTCCGGGGACG
ATTGATCTTTCCTCCCGGAGGTGCCATGGCTACACTCCGCGGCTCATTCCAAAAGCCGCACTTCCGCTCCGCTCACAGG
TTCCGCCACACGCAAAAGACCCCGCCCTCTGATGCCTCCGAACCAATCGCAGCTTGGAGGCGGGCACCAGGGGTATAT
AAGGTTGTTCCGCGCGTTGCGGGGCCTTTCCAAGGGTGGTTTTCACGTGAGTCTTGATTTTGTCTTTATATGCGAGGGAA
CTACTGGGAACTGGGCCTGACTTTGTAGATCCTCCTTTTCTTGGCGGGGACCGGGCGTGCGGTCCCGCTCCCCGTAATGT
ACGGAGGTAGAAGAAAGGGCTCTGGCCCTCTCGGCGTTATGTCTTCGGTGCTTGCGGCTTCCCGTTCGCGGGTTCTATC
CTCAGACGCCGGAACACTTAACCGTGCAGAAATGTAGCTAGGTCCCGCAGTCCCCTCTGGGTTACTCAACGCTTTTTAT
TTTATTTTAGGTCGACATTGACGCTCCCGGAGTGATGGTTAACATTTTCTTTGCTGTTTATTATTGAATCAATAAAGTCT
GTGAACCCTAAGGACCCTGTGTTCGCTACCTTTTTTTTCTGCGACTCGTAATTTGCAAATCTTTAGGACCGAAAGCACAT
GTTGGGAGTGATAGTGACTATTCACTAAAGATCTCTGGTCGATCTTGTGGGGGGACTTAATAAGCTAAATCTCAACCAG
GATGTAAATCTTTATGAGTATAGAAAGTGCGCTCCTAAAGGCATGGGAATCAAACCTGTAGTTATGGTAAAAAGCCTA
GCGTAATGGTGCGCACGTGTAATCAGCAGAACTAACCTGGGGTAGCATGCACCCTTATCTTCAAGCTTCCTGGCATTTA
AACTGGCGGTAGGCACAGCTTTCTCACTAAGATATTGGAAGTAAAACTAGGATCTCAATCCTCCACAGGCATGCCCTGT
GGATGTTCTCGGGGTGGACTTGTCTCCGTGCTGGGACCTACATAAACAGCCTTATACAAGGAGGCCATTGCCATTCCCA
GTGCAGAATCTGGGAGCCCTAGCATCCTTAGGTTCCTCACAGCTCTCCAGGGATAATTGTTGCTAAGCGAGATTTGCCT
GAGGATTCAAGGACCCTCCTTTTCAGCTGCCCTACTAGAAGTAAGAAAAAAAAAATCCAATGGCTGGACTGGGTATAA
AAATTAAGCCCTAAACCGGGCAATGGTGGCCCACACATTTAATCCCAGCACTTGGCAGGCAGTGACAGGCAGATTTCT
GAGTTCAAGGCCGGCCTGGTCTACAGCGTGAGTTCCAGGACAGCCAGGGTGATACAGAGAAACCTTGTCTCGAAAGAC
CAAAGAATAAAAGTTAAGGCCTTATAAGACATTCAGTTAAATCTCAAAAGATTTCTGAGAGTTTCCATTCTGCTTTTGTT
GGTCAAACATAGAGTTGGAATTTTGCCATTGTATGAATAGCTAGTAATTGAGAGTGTTTTCCTGGTTTGCACAATTTGTG
TCCTGGTTCATAAACCTGGAGCCTGAGGGTAATACTGGGTTACCAGGTGGGGAGACCTGACATCATTACTGGCTGGGCT
CAATCTGAACTGCAGAGCTGGTGTGAATTGTGTGTCCTGCAGCTTAGAGTAAGCCAAAGAGCTTTGAAAACAATAATA
ATGGAGATGAAATTGGAGGAAAAAAAAAAACACCAATACTTACCCCCAAAAGTACTGAGAGGTGGGAAATGGGGATA
TTCCATAAATCGTGTTCTATAGATGCAGGACCCTGTTGGGTCCCAAAGAGGACAGAGATTGGGAGTTTCCTGACCCTCT
GTATCTTCAGGAATCCAGAAGGCATCTTGTTCTTGACCCCAGCCAAGTCCAGGGTTTATTGTTCTTAAAGGAGATGTGG
GATCCTGTGGGATCCAGGCCCAACCTGGGAGAAGAGTAAATATTCTTGATATGCTGTGTCTTTAATTGATTTGAGACAA
GGTCTCTCCATGTAGCCTTGGCTGGTCTTTAACATGTAACAGGACAAGCTGGCTACCATGCCTGACCCAGATAAATAAA
GATTTAGTTGTTTTAGTGTGCATAAATGTTTGCCATATGCATGTCTGGTACATGAGGATGTTAGAAGAAATCTGATCCCC
TAGACCTGGAGCTACAGATGCTTGTGAACTACCACAAGAGTTCTAGAAAACAAATCTAGGCCCCTCTGCAAAGGTAGC
AAGTTCTCTTAGAACTGCTGAGCCTCATTATTTGTGTGTGAGGCAATAGAGTTTTATTCTACCTTTAATCCAGTACCGGG
TCAGTGGAACTAGTCAAATTTCTATGAGATCCAAGCCCAGCTTGTGGGAGTGGGGTTGGTAATTTGTGCATATTTGTAT
TAGGAGGCAGAGACTGACATCAGGTATCTTCCTCAATTGCCCTTCACTTGATATACGGAGAGCTTGCCTATGGAGTTAG
TCTAGCTGGGTAGTTTGCTTGCTCCAGGGATCTCAACCTCTAGAGTACACTGCGATTGCGGGTAAGCTGTCATGCACAA
CTGGTCTGTCCATATAGATAACAGGGATCTGAGTTCAAGTGCACATGCTTTCAGAACAAGCACTACCTACTGAGCTGTC
CCTCTATCCCTATTCTCTCATTTATAAAGGGAAATTGTCTCCTTTAATTGAGTTGTTCTGAAAACTCTTAAAAGTATTTAG
CATTGTGACTGGAGCATAATGCACACACACACACACAAAACCCAACAACTCTTTATGTTTTTGTTTTTGTTTTTCGAGAC
AGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTTGAACTCAGAAATCCACCTG
CCTCTGCCTCCCAAGTGCTAGGATTAAAGGCGTGTGCCACCACACCCGGCAACAACTTTTTAATAACAACATACAGCCG
TTCATTAACCTCCAAAATGTTAATTACCTCTAGATAGATACAGGGTAATTACATCATCTTCCTTCCCCAGTAATGAGCCA
TTAAAATATTATTAGACACCAGCAAGATCCGAGCCATGCAAGATAAATAATAAATCATATCTCCAGAACAAAAAGGGA
CAAAAGCAAATTAAGGC: TACAGGTGAAGCTCAGTAGCTGATAAATTACCTAACATGCAAAAGGCCTTCATTTGTGGGG
CTGGTCAAACAGCTTAGCCAGCAAAAGCTCAAGTGAGCCAAGTATCAGGGTGCTTAATTGCTAAGACCCACATCCATC
GTTGTCCTGCTTAACACAGGGTCTCAATGCATAGCTCTGGTTGTTCTGCAACTCGATGTGTGGAAACTCAGATCCTGCCT
CTGCCTCGAAGTGCTGGGATTAAAAGTGTGCACCACCAGTGGCCCAGCCACATAAACATTTTTTAAAAAGTGCTTTAAA
GCCCTGGGTTCAATCCTCAACAGTACAAACAAAGGAAAACAAAAACCATGCACACAAATAGTAGAGAGAGAGTGTCA
CTCCACAGGTAAGATCACTCACTGGCAGTGAGTTCAGTGCCCAGATCCCACAAGGTGGACTGACAGAACAAGCTCCCA
CGAGACAAGGACGAGCCATTATCCTCAGACATACATACACACACCCATACTCACAAGCACATAAAAATACTATTTTTA
ATGTTTGGAGTCACATGCACACTATGTAGATCAGTCTGGCCTCAGGTCTGCCTTGTCTGCCTCAGATCGGCCTGTCTGTC




TCCAAAGAGTCTGGATTAAAGGCAGAAGCCACCAAGTTTAAAAACATTTTTTTCTTCCAAGATAGGGTTTCTCTGTATG
GCCCTAGCTGTCCTAGAACTTGACCTGTAGACCAGACTGGCCTCGAACTCAGAGATCTCCCTATCCCTGTCTCTTGAGTC
TTTGGATAAAAGGCATGTGACATCATCACTCACCTAGATTTTTTTTTAAGGTGACGTCACTCATTCCAAGATCAGAATG
GCCCGCTAAACCAGGCAGGGTGTAGAGCCTGTAGCTCTACTTTGTAATAATCTCAAGTACTCAGATGGCTGAAGTTAAA
GGAGTACAAGAGTTCAAGGCCAGCCAGGGCTACACAGTGAGCTCCAGGTCAGTCTGAGGTACAAGGTGAGCCTGTCTC
AAATTAATTAATTAATTAATTAATTTAATTAAAAAAGGACTGGAAATATAGTGAAGCAGTGCAGTATCTCTCTAGGCTC
TCTCTTCAGTGCTTAAATAAAGGTATAAACAAACAAGCAAGCCAGGCATGGTGTTAGAGGCTTGTATCTACAGTTTGGA
AGGCTGAAGCAGGAGGACCTTTAGTTTGAGGACGGTTTGAACTATATAGTGAAACTTCTTTAAAAACAAAACAAAACA
AAACAAAACAAAAAAACACTCTAATTGTCCACTAGTGTTCATCAATGATATCAGCTGCCTAGACTTCTCTCATCCAGTG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCACGCACGCCCGCACACATGTGTGGTACAAGGATTGGGACC
CAGGGTTCTGTGCATGCTATTATGCACCTTCTTCCTACACCACACCACACCTCCTCTTTCTAACATTCCTGGACATCTATT
GTGGGTCTAAAATATCTAAATGTCAATGGCCTGAACGAATCAGCCACCACTTTCACCTGGCTCTTCACTTTGATCCTGG
AAGAAAGCTTCTGCGTCTTCTTCACCATCAGTGAGCACCAGCAACTCCTCATGTGGCCACTGGTGGTCTTCCTGGTCTTC
CTCACTCCCCTCTGAGGCCTCTACCACAATAGAGGGCAGGCGGGGCTTTTGAGACACCTGCATAAGTACAGCAGGGGT
GTTGGGCACAATTCGAAGATGAGCCTGTCACAGGACGTGGTATAGTAATACTGACCTCAACATCCTGATGATCTTCACA
TCTGCCAGTCTCTTCTCTGTTTTTTGAAAGGGGGTTGGCCAACTGAGGACTTTCTGGATGCCATGGAGAGTCTGGGTTAT
CTCCAGACCAAGATCCATCCTTGCTACTCTCTGGCACAAGGGCCATGATAGTAACTCTGTAAACGTGGAGATGGTTGGA
TTCCAGGTCAAGTCCCTGTGTCCAGTGCCCACACAGACTGTGCTTTAATCCTCTTTGGAGAGGGCCTCTTAATCACTGCT
GAGGAAAGCATGATGACATGCTGGGAGATTATGGGCCTTCCATGGGAGGGAGATGCCAAAGAGGAAAGACAGAGCTT
TAGTCTGTGTACTCCCTGAGACACTGGGGATGGCAGGCAAGGTAGGAGACAAGGGCATCTGGATTAAAGCCCTATAAA
TAAAGAGCCGGGGTGACGATGGATTTCCCAACTCCTTTTTTTTTTTTTGATTTTTCAAGACAGGGTTTCTCTGTGTAGCC
CTGGCTGTCCTGGCACTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCACCTGCCTCTGCCTCCAGAGTGCT
GGGATTAAAGGCGTGCGCCACCACGCCCAGCTTCCCAACTCCTTTTTTACTGGTTTTCTCAAGTGGACTTGGTTTGGTTT
TGTTGTTGTTGTTTGGGTTTTTTGTTTTGTTTTGTTTTGTTTTTTTGTTTTTTGTTTTTGGTTTGGTTTGGTTTTTCAAGATA
GGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAAGTCACTCTGTAGACCAGGCTGACCTCGAACTCAGAAATCCACCTGC
CTTTGCCTCCCAAGTGCTGGGATTAAAGGTGTGCGCCACCACGCCCAGCTTGTTGTTGTCTTAAATATATGTAATGTCTA
TTACTGTTTTCCGTGAATAATATCTGTATGAGGTATCAGAAGTTCTAGGCCTGAGTTACAAACAGAGCTGGCATGTGGG
TGCAGAAAATTGAACCCAGATCTTCTGGAAGAGCAGCTAGAATTCTCAACAGCTGAGCCATCTTTCCATTTCTGGGTCC
ATTTGTGTGTTATTTAATGAACATTTATGTGGCTTTTGCTATTTGCTAGGGACCCTTTTTATTACTTTAAAGGTATTTATT
TTTATGAGTACAGGTGTTTTGCCTGCAAGTATATCTTCTGCCATGGAGACCAGAAAAAGACACTGGATCTCTTAGGGCA
GGAGTTACAGATGGTTGTGAACACCATGAAGGTGATGGAATCAATCTGGACCCTCTTGGTACATAGTCAGTGCTCTTAA
CCACTGAGCCTCCTCCCCTAGCTTGCCAAGAACTCATTGTTTGGTGATAGTCGTTGTTATTGTTGTTTGGTTGTAGATTTT
TGTTTTGTTTTTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTTTTAGACAGTTTCTCTGTATAGCTTTGGCTGTCCAGGAACT
CACTCTGTAGATCAGGCTGAGCTCAAACTCAGAAATCTGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGTACTTA
ATCCCACTACCACCCTATATATCTGCATACCAGATGAATTCTTTAAAATATTCTACATATCAGTCAGGTGTTGGTGATAC
TGGCCTTCAATTGTAGCACTAGAGAAGTAGAGTTGGGCAGATCTCTGAGTCTGAGGCCAACCTGGTCAACAAAGTGAA
TTCCAGGACAGCCAGGGCTACACAGAAAAACTTTGAAACCGTGTCTCAAAAGAGGGGGTAGGGGGAGTTAAGGCAGG
AGGTTGTAAATACAAGGTTTCTTAGACTACAGAGTATGCTCAAAACCAGCGAAGAGAGCTAAGAACCTGCTTATGATG
ACAATGACAACAATGATGAAGAGGAGCCAGGTTTGGTAGCATAAGCCTTAAACTCCAGCTCTCTAGAAGAACAGGCAG
GCAAAACTCTGAGACCTCAATGCTAGCCTGGTCTACTTAGAAAGATCTAGGGCAATCAGGACTACAAAGTGAAATCCT
ACAAGCTCTTAAAAAAAAAAAGAGGGGGGACCATATTAAGTAAACACACACACACACACACACACACACACACACAC
ACACACACACGGTCGTACCAAGCTTGTCCAATACTCTGAAGAGAAAAACAAAAATCTGTTTCCTATTCTGTACACATGG
CTTTGAAGTGTTTGTCCTAACCCCTATATGCTTTGTTTTGAAACAAGGTCTTCCAATGAAGACTTGATTGGCCTCCAAAT
CAGAATCTTTCAGATTCACTTTTCTTAAATACTAAGATTTCAGATGTTAGCTGTTATATTACATTGTATACTTAAAACAG
TAGCTGAGCAGTCCTTTATTAATTTGAAACTTCCAAGGGTTGAAAACAGGCAATGCGGGCTGGTGAGATGGTTCAGTGG
TTAAAAGCACTGACTGCTCTTCCAGAAGTCCTGAGTTCAATTCCCAGCAACCACATAGTGGCTCACAATCATCTGTAAT
AATAGGATCAGATGCCCTCTTCTGGTGTGTCTGAAGACAGCTACAGTGTATTCATATACATAAAACAAGTAAATAAATC
AGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGGAAGGAAG
GAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGAAAACTGGCAATGCTTTTTTGGTTTGGTTTGTTTCTTT
ATCGGGACAGGGTTTCTTTGTGTTGCCCCAGCTGTCCTGGAACTCTGTAGACCAAGCTGGCCCTGAACTCAGTGATCCA
CCTGCCTCTGCCTTCCAAGGCATGCACTATCATTACTCAGAAAAAAATGGCAATTGAAATATCCATAGCAACCATGCAC
TCTTTGAAAGCAAAGGTGCTTAGCGCTATTTTTTTTTTTTAATGTGCATTGGTTTTGCTTGCACGGATGTCTGTATGAGA
GTGTCAGATTCCCTAGAATTGGATTTTCAGACAGTTGTGAGATACTGGGAAATTGAACCAAGGTCATTTGGGAGAGCTT
AACCTTTGAGGCATCTCTCCAGCTCCAACTTTTAAAAAAATTTCTGTGTGTGCACGTGCGCGTGTGTTTAGCCCTCTCTA
GCCCAGCTGTTTCTCTATGATTTGAGGCCCGGCCCCGCCCCTCTCCTAGGTCGCTCTAGCCCGCATAGGGAGCGGTGAG
ATGTCATGGCTTCCTTCTAGGCTGCGGGAGGAAGCGGACGGCACCTCTTTTGTAGTGTAATCCGCCATGGAGGTGGCTC
GTAAAGCACTTGTGGCAGTTGCAGTGCTAGGCGGGGGAGCTGGCGTGGGTTCTATTCTGTTTGCTCTTGTGACCCCAGG
AGAACTACAGAAGCAGTCGATGCTGCAGGTAAAAACAACCGGACTCCCCGAGCTGGGTGTGCGTGGGACGAGCCCCTG
TCTTTTCGCCCAGAATGCAAACATCCTTCTTGCCCGCAGGAGATGCCGGAAAGGGACTCGCGGCGCAGGGACGAAGCA




GTCAGGACCACGGAACTGGTGATGGCTACCCTGAAGGACGCCGCAGCCACGAAGGAGAACGTGGCCTGGAGGAGAAA
CTGGACAGTTAGCGGGGATGGCAGGTCAGCATGACACCAGAGCTCGCCCGTGGTCACGGGAACCTGTAAGGCTCCTTT
CTTGGTGCTCCGGACATGGAGTCGGGAGATACACCAGGACTCTCTCCAAGTCACTGGGAACTGCGGTTGGGGGAACGC
CTTTAAAGAGCACATCGCCTGACAGGGTCGGATGTGTGGAACCAACGGAACTAATAAATGCAGTTCATCCATTAAGTG
GATTTCGCAGCTGGACATCTAATGCTTAGAGAGCTGTGAGAGAGCGCAATGTGCGCTGAAGACCTAGGCAACTGCATG
CCATCCTACCCCTGAGAGTTCTTAAGTCCAATAAGTTTTCTGACTATTCAAAATAGGTCATATGATCTAAGTTTGCTTCT
GCAACTGTTGGGTAAAAGACTTTAGGAAAAAGTCTGGTTTTGTATGTCACAATGTGTGTTGTGTGAATGAAAAATGAAA
GTCGGAAGTCACCGAACACTTTGGAAAGACCATCTCTATTTATACACTCTATCCAGCTTGTAGGCAAAACGATTTCACC
CACTGAGCCATGTTACCTAGACAAATTCTTCTTTGAGACAGCATCCTTCCTCCACTCCCAAGTGCTGTGGATAAAGGAG
TGAAATCCCACGCCCAGCTCCAAGCCACAGTCTTCAAATTAGAGTAGTCCTTGAATATTAGGTTTGCAGTGAATACTAA
CAGGACTTCTGTCCTTTAAGCAAAGTTGGAGAAGGGTTTCTTGACTGTTCCAATGCCTCCTCTTTACTATTTACTTTGGTT
CAAGCCTCTTAAGAGAATCCGACTTACTATTACTGGAACTGCATGTCAATCCAAACATAGCACGACACACACCTATAAC
CCCAGGACTCAGGGAGGTGAGGTAAGAAGATAGCAATTTTAGCCTGGTGGTGGTGGCACACTCCTTTCACTCTAGACTT
TAATCTCAGCACTCAGAGGTGGTGACATAGGCAAATGGATGTCTGTGAGTTCAAGGCCAGCCTGGTCTACAGAGCAGA
GTTCCAGGACAGTCAAGGACACACAGAGAAACCCTATCTCAAAAGAATAGCAGGAAAAAAAAAAAGATAGCAAGTTC
AAGACAAGGCTGGGCTCCTATACAAGGAGACAACCTGAAAAGGAAAATAAATACAACTACATGATACAAAACCTCTG
AGTTAGGTGGGTGGTGCACACGCTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGC
CTGGTCTACAGAGTGAGTTCCAGGACAGCCAGCTCTACACAGAGAAACCCTGTCTCGGGAAAAAAACAAAACAAAAA
CCCTCTTTGAGCTGAGTATGAATATTGTACATCTTTAGCCCCAGCACTTGGGAGACAGAAGCAAGCAGGCAGGTATCTG
TAAGAGGCCAGCTTGGTCTACACAGTACATTCCAGACCTGCCAAGAGAGTGAAACCCCCTCTGAAGAACAAACCAAGG
TCTCGTTCTGTCCATTAGAGGTCTTAACTGACCAGGGGGACCTCAGGAGGCAGAGGCAGGCATATATCTGAGCTCAAG
GCCAGCTGGTGTACTAAGGGAGGAGTTCCATGACAGCTAAGATTACACAGTGAAACCCTGCTTCAAAAAACAAACAGA
AAGAAACTATCTCAAAACGGGTAAGAAAAAAAAAAAGCTGAAAAATGGAGCAGTACATGGTAGCTTCTGCCTCAGTCT
CAGCACTTGGAGTCTGAGTCAGAATTTTAACATGTTCAAAGCTATAGAGTATGTCTCAG:GCTGTCCTAGATTAGAGTGG
AGACCCTACCACCGCAGCTGTGAATGACTGTGTGGTGAAGTGATGGGCTGTTGAATGGCTATAGGTAAAAACTTCTTAA
GCTAAGCCTGAAGACATAAATCCTAAATCCAGCCCCTGGAAGCCGTATGGTGGATGGAGAGATCTGACTTCTGTTTCAT
CTAACCTCCACAGGCATAGCCATAAACAAACAAACAAACAAATGGCTCCTCATCCTCCAGGATTTCACTATAGTATTAT
TCTTTCAGTGTCTGAACCAGTTAAAGTATATTTTGGAAATGTCACTGAGAGCACAAACCATTGAAGCAGGCCTGGTGGC
ACAAAAGCCAAGCAAGCAAGTCATAGCAGCTGGAACTACAGGGATTAACCATGTCACAAATCTTTTTTTTTGGTTTGTT
ACTGAGAATTAAGCCCCAGCACCTTGGGCATGCTATTAAACATTATCCATCAGCCAGGCATGGTGGCACACACCTTTAA
TCCCAGCACTTGGGAGGCAGAGGCAGACGGATTTCTGAGTTCAAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACA
GCCAGGGCTATACAGAGAAACCCTGTCTCAAAAAACAAAAACACAAAACAAAAGAAAAACATTACCCATCGATGAGA
CCCACCTCTACCACATATACATATATATGTGTGTGTGTGTGAATATGGATTTATGTATATTTTTACAACACATTTTTCATT
GAAGGTTCTTTTCTATGTCTATGTAGCCCAGGCTGGCTTTGAACTTGAAGCAGTCATCTGATCTCAGCCTCTCAAATGCT
GGGTAGGATTACAGGCTTGTGCTACTACTAGCTTCATTTTTGTATTCTAGAACTTGTAATTTTCAAACAGTAGCAGCTGA
AAATATCTTTGTGGCTAGAGATAGGACTCACCTGCTTGAATACTCAGCTATCATACATCAAATTGCAAGTCTGATTCCC
CATAATTTAGGAATGGTATGCTGGTAATGCCAGCACTGGGGATAGTGGAAGCAGCAGCAGACAACAAGCAGGGTCCAA
CATGGTAGTACACACTTGGGAGAAAGAGGCCTAGTCTCCACAGAACATTCCAGGACAGCCAGGGCTATACATTGAGAC
CCAGTCTGCGAAAACCAGGGGGGAAAAAAAAATCAAAAGTTCAAAAAGTATATGGCTGCATAGCAGGTCCAAAGTCA
GTTTGGGATACATTTGTCTGTCTCATAACACTTAATGTTTCTGTGGTGCAAACCCAGAAGTGAACACCAGAGTTTGTTCT
AGCTGCTAGTGTCAACTTATATTTACCCGTGTATGTTTTTTGTTTGTTTGTTTGTTTGTTTTTTGAGACAGGGTTTCTCTGG
GTAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCACGAACTCAGAAATCCGCCTGCCTCTGCCTCCCA
AGTGCTGGGATTAAAGGCTTGCGCCACCAAGCCCAGCTCCGTGTATGTTTTTAAGGCAAGGTCTCTGTGTAACCTTGTG
CGGCCTGCCTCTGCTGTGTGCCAGGTTTAAAGGCATGCACCACCACAGCCTGGCCTATTTATTTACTTTCTTTACACAGG
TGTTATTAACGGCCTCTTATGAATTGTGGCCTCTTCTCTGCACCCAGGAATAAGGACAAGTCAGCAGAGATTTGACAGA
CACTAGGGCAGTGGAAAACACACCATAAATCTGGCAGATAAGGTCTTGAGCCAAGCAGGGCATGGAGACACACACCTT
TAATCCCAGCTCTCAGGAGACGGTATGACTACAGAGAGGCCCTTTCTCAACAAAACAAAAACACCCGACCTAGGCTTC
CCAAGTGGGTGTAAAGGTTCTTATATTTGTGACCAATGTCAGACTGGACCACACCCTGTAATGTGCTGGTCTGATCTAA
AATATTAAACTTGACCACAATAGTCTTTATATCTTAATATATACACATGAAGCACTTTTGACTATAGGACCTGGAATCCC
AGCAGGCCAAGGCAGAAACAGAAGTTCAAGGCCAGCCTGAGAAATACAGTTAAGACCCTACATGAAAAAGTAACTTG
GGGATACAGCTAAGTGCTTTCTCAACAAGCATCAAGCCCTGGGTTCAATCCCCAATACTGCAAAAAGTGTGGTATGTAT
ACAGTACTCATTTTTTCAAGCCAGGGTCTCTCTG

Selection Cassette:

GGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAAC
GTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGG
CAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATG



CAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTT
GCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGG
CGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAA
GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTT
TAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCAT
GGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCC
CCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTG
TCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAA
TCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAA
GGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCC
AGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCT
GCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTG
CATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGG
CTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGC
CAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAAC
GTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGC
ACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGC
AAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGG
TGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTA
CACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCG
TCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCC
GAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCT
GTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACG
CGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGA
CGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTT
TCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGC
AACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTG
CCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAA
CCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTA
AGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGC
AGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGG
CACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCG
CATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTC
TTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAA
CGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCA
GGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCA
GCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGAT
GTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTA
AACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCAT
TGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCC
ACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCA
TCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAG
CCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGG
GCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTA
TTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCLCCG
GTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCA
CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGC
CGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCA
TACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGC
CGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGC
GCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCG
CTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATT
GCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCG
CCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCT
AGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTA
ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAA
GGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCA
GCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAG



CAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACC
GGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCG
CGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGA
AGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTG
GGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGLCCCGGCATTCTGL
ACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCT
TACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTLCGLEGC
CGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGA
ACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGAC
CACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCT
GGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGG
TGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGE
GGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGAC
GTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAG
CGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGT
TGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATA
AAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGG
GGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCT
GATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCC

Targeted Locus:

GATCAGTCTGGCCTCAGGTCTGCCTTGTCTGCCTCAGATCGGCCTGTCTGTCTCCAAAGAGTCTGGATTAAAGGCAGAA
GCCACCAAGTTTAAAAACATTTTTTTCTTCCAAGATAGGGTTTCTCTGTATGGCCCTAGCTGTCCTAGAACTTGACCTGT
AGACCAGACTGGCCTCGAACTCAGAGATCTCCCTATCCCTGTCTCTTGAGTCTTTGGATAAAAGGCATGTGACATCATC
ACTCACCTAGATTTTTTTTTAAGGTGACGTCACTCATTCCAAGATCAGAATGGCCCGCTAAACCAGGCAGGGTGTAGAG
CCTGTAGCTCTACTTTGTAATAATCTCAAGTACTCAGATGGCTGAAGTTAAAGGAGTACAAGAGTTCAAGGCCAGCCAG
GGCTACACAGTGAGCTCCAGGTCAGTCTGAGGTACAAGGTGAGCCTGTCTCAAATTAATTAATTAATTAATTAATTTAA
TTAAAAAAGGACTGGAAATATAGTGAAGCAGTGCAGTATCTCTCTAGGCTCTCTCTTCAGTGCTTAAATAAAGGTATAA
ACAAACAAGCAAGCCAGGCATGGTGTTAGAGGCTTGTATCTACAGTTTGGAAGGCTGAAGCAGGAGGACCTTTAGTTT
GAGGACGGTTTGAACTATATAGTGAAACTTCTTTAAAAACAAAACAAAACAAAACAAAACAAAAAAACACTCTAATTG
TCCACTAGTGTTCATCAATGATATCAGCTGCCTAGACTTCTCTCATCCAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGCACGCACGCCCGCACACATGTGTGGTACAAGGATTGGGACCCAGGGTTCTGTGCATGCTATTATGCACC
TTCTTCCTACACCACACCACACCTCCTCTTTCTAACATTCCTGGACATCTATTGTGGGTCTAAAATATCTAAATGTCAAT
GGCCTGAACGAATCAGCCACCACTTTCACCTGGCTCTTCACTTTGATCCTGGAAGAAAGCTTCTGCGTCTTCTTCACCAT
CAGTGAGCACCAGCAACTCCTCATGTGGCCACTGGTGGTCTTCCTGGTCTTCCTCACTCCCCTCTGAGGCCTCTACCACA
ATAGAGGGCAGGCGGGGCTTTTGAGACACCTGCATAAGTACAGCAGGGGTGTTGGGCACAATTCGAAGATGAGCCTGT
CACAGGACGTGGTATAGTAATACTGACCTCAACATCCTGATGATCTTCACATCTGCCAGTCTCTTCTCTGTTTTTTGAAA
GGGGGTTGGCCAACTGAGGACTTTCTGGATGCCATGGAGAGTCTGGGTTATCTCCAGACCAAGATCCATCCTTGCTACT
CTCTGGCACAAGGGCCATGATAGTAACTCTGTAAACGTGGAGATGGTTGGATTCCAGGTCAAGTCCCTGTGTCCAGTGC
CCACACAGACTGTGCTTTAATCCTCTTTGGAGAGGGCCTCTTAATCACTGCTGAGGAAAGCATGATGACATGCTGGGAG
ATTATGGGCCTTCCATGGGAGGGAGATGCCAAAGAGGAAAGACAGAGCTTTAGTCTGTGTACTCCCTGAGACACTGGG
GATGGCAGGCAAGGTAGGAGACAAGGGCATCTGGATTAAAGCCCTATAAATAAAGAGCCGGGGTGACGATGGATTTC
CCAACTCCTTTTTTTTTTTTTGATTTTTCAAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGCACTCACTTTGTAGA
CCAGGCTGGCCTCGAACTCAGAAATCCACCTGCCTCTGCCTCCAGAGTGCTGGGATTAAAGGCGTGCGCCACCACGCCC
AGCTTCCCAACTCCTTTTTTACTGGTTTTCTCAAGTGGACTTGGTTTGGTTTTGTTGTTGTTGTTTGGGTTTTTTGTTTTGT
TTTGTTTTGTTTTTTTGTTTTTTGTTTTITGGTTTGGTTTGGTTTTTCAAGATAGGGTTTCTCTGTATAGCCCTGGCTGTCCT
GGAAGTCACTCTGTAGACCAGGCTGACCTCGAACTCAGAAATCCACCTGCCTTTGCCTCCCAAGTGCTGGGATTAAAGG
TGTGCGCCACCACGCCCAGCTTGTTGTTGTCTTAAATATATGTAATGTCTATTACTGTTTTCCGTGAATAATATCTGTAT
GAGGTATCAGAAGTTCTAGGCCTGAGTTACAAACAGAGCTGGCATGTGGGTGCAGAAAATTGAACCCAGATCTTCTGG
AAGAGCAGCTAGAATTCTCAACAGCTGAGCCATCTTTCCATTTCTGGGTCCATTTGTGTGTTATTTAATGAACATTTATG
TGGCTTTTGCTATTTGCTAGGGACCCTTTTTATTACTTTAAAGGTATTTATTTTTATGAGTACAGGTGTTTTGCCTGCAAG
TATATCTTCTGCCATGGAGACCAGAAAAAGACACTGGATCTCTTAGGGCAGGAGTTACAGATGGTTGTGAACACCATG
AAGGTGATGGAATCAATCTGGACCCTCTTGGTACATAGTCAGTGCTCTTAACCACTGAGCCTCCTCCCCTAGCTTGCCA
AGAACTCATTGTTTGGTGATAGTCGTTGTTATTGTTGTTTGGTTGTAGATTTTTGTTTTGTTTTTTTGTTTGTTTGTTTGTT
TGTTTGTTTGTTTTTAGACAGTTTCTCTGTATAGCTTTGGCTGTCCAGGAACTCACTCTGTAGATCAGGCTGAGCTCAAA
CTCAGAAATCTGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGTACTTAATCCCACTACCACCCTATATATCTGCAT
ACCAGATGAATTCTTTAAAATATTCTACATATCAGTCAGGTGTTGGTGATACTGGCCTTCAATTGTAGCACTAGAGAAG




TAGAGTTGGGCAGATCTCTGAGTCTGAGGCCAACCTGGTCAACAAAGTGAATTCCAGGACAGCCAGGGCTACACAGAA
AAACTTTGAAACCGTGTCTCAAAAGAGGGGGTAGGGGGAGTTAAGGCAGGAGGTTGTAAATACAAGGTTTCTTAGACT
ACAGAGTATGCTCAAAACCAGCGAAGAGAGCTAAGAACCTGCTTATGATGACAATGACAACAATGATGAAGAGGAGC
CAGGTTTGGTAGCATAAGCCTTAAACTCCAGCTCTCTAGAAGAACAGGCAGGCAAAACTCTGAGACCTCAATGCTAGC
CTGGTCTACTTAGAAAGATCTAGGGCAATCAGGACTACAAAGTGAAATCCTACAAGCTCTTAAAAAAAAAAAGAGGGG
GGACCATATTAAGTAAACACACACACACACACACACACACACACACACACACACACACACGGTCGTACCAAGCTTGTC
CAATACTCTGAAGAGAAAAACAAAAATCTGTTTCCTATTCTGTACACATGGCTTTGAAGTGTTTGTCCTAACCCCTATAT
GCTTTGTTTTGAAACAAGGTCTTCCAATGAAGACTTGATTGGCCTCCAAATCAGAATCTTTCAGATTCACTTTTCTTAAA
TACTAAGATTTCAGATGTTAGCTGTTATATTACATTGTATACTTAAAACAGTAGCTGAGCAGTCCTTTATTAATTTGAAA
CTTCCAAGGGTTGAAAACAGGCAATGCGGGCTGGTGAGATGGTTCAGTGGTTAAAAGCACTGACTGCTCTTCCAGAAG
TCCTGAGTTCAATTCCCAGCAACCACATAGTGGCTCACAATCATCTGTAATAATAGGATCAGATGCCCTCTTCTGGTGT
GTCTGAAGACAGCTACAGTGTATTCATATACATAAAACAAGTAAATAAATCAGAAAGAAAGAAAGAAAGAAAGAAAG
AAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGA
AGGAAGGAAGGAAGAAAACTGGCAATGCTTTTTTGGTTTGGTTTGTTTCTTTATCGGGACAGGGTTTCTTTGTGTTGCCC
CAGCTGTCCTGGAACTCTGTAGACCAAGCTGGCCCTGAACTCAGTGATCCACCTGCCTCTGCCTTCCAAGGCATGCACT
ATCATTACTCAGAAAAAAATGGCAATTGAAATATCCATAGCAACCATGCACTCTTTGAAAGCAAAGGTGCTTAGCGCT
ATTTTTTTTTTTTAATGTGCATTGGTTTTGCTTGCACGGATGTCTGTATGAGAGTGTCAGATTCCCTAGAATTGGATTTTC
AGACAGTTGTGAGATACTGGGAAATTGAACCAAGGTCATTTGGGAGAGCTTAACCTTTGAGGCATCTCTCCAGCTCCAA
CTTTTAAAAAAATTTCTGTGTGTGCACGTGCGCGTGTGTTTAGCCCTCTCTAGCCCAGCTGTTTCTCTATGATTTGAGGC
CCGGCCCCGCCCCTCTCCTAGGTCGCTCTAGCCCGCATAGGGAGCGGTGAGATGTCATGGCTTCCTTCTAGGCTGCGGG
AGGAAGCGGACGGCACCTCTTTTGTAGTGTAATCCGCCATGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCG
CCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTG
GCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTG
AGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTC
TGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCA
GCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA
ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTG
AAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGA
GGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGAT
CCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGC
CAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTT
TGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTC
CCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGT
TTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGAC
GCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGT
CGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGA
GTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACC
GACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTT
CAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGC
ACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAA
ACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGA
TTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTT
GCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGA
TATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTG
TGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACC
GATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTG
ATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATC
CTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCG
TGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCC
CGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCA
GTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCG
TGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACC
GCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCG
AAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGC
TGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGG
AGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCA
GCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGAC
CACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAG
ATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATT




GGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAA
GCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGG
GGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGT
GGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCT
CGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGAC
ATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGT
GGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGC
ACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAG
TATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGC
CAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTAT
GACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTG
TCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCG
TTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGG
ATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGAT
CCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTC
GATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCC
GACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGAT
TCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCT
TGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCC
TTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCA
TCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGA
AATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTG
GGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGAT
CCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGG
GCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTT
TGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGG
ACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGC
CTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGLG
GGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGC
GCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAG
TACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACT
ACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGC
GCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGC
GTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAA
CAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGAC
CACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGLCLTTC
CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCG
AAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAA
GGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTG
TTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATT
GCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTAT
CCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCCTGTAAGGCTCC
TTTCTTGGTGCTCCGGACATGGAGTCGGGAGATACACCAGGACTCTCTCCAAGTCACTGGGAACTGCGGTTGGGGGAAC
GCCTTTAAAGAGCACATCGCCTGACAGGGTCGGATGTGTGGAACCAACGGAACTAATAAATGCAGTTCATCCATTAAG
TGGATTTCGCAGCTGGACATCTAATGCTTAGAGAGCTGTGAGAGAGCGCAATGTGCGCTGAAGACCTAGGCAACTGCA
TGCCATCCTACCCCTGAGAGTTCTTAAGTCCAATAAGTTTTCTGACTATTCAAAATAGGTCATATGATCTAAGTTTGCTT
CTGCAACTGTTGGGTAAAAGACTTTAGGAAAAAGTCTGGTTTTGTATGTCACAATGTGTGTTGTGTGAATGAAAAATGA
AAGTCGGAAGTCACCGAACACTTTGGAAAGACCATCTCTATTTATACACTCTATCCAGCTTGTAGGCAAAACGATTTCA
CCCACTGAGCCATGTTACCTAGACAAATTCTTCTTTGAGACAGCATCCTTCCTCCACTCCCAAGTGCTGTGGATAAAGG
AGTGAAATCCCACGCCCAGCTCCAAGCCACAGTCTTCAAATTAGAGTAGTCCTTGAATATTAGGTTTGCAGTGAATACT
AACAGGACTTCTGTCCTTTAAGCAAAGTTGGAGAAGGGTTTCTTGACTGTTCCAATGCCTCCTCTTTACTATTTACTTTG
GTTCAAGCCTCTTAAGAGAATCCGACTTACTATTACTGGAACTGCATGTCAATCCAAACATAGCACGACACACACCTAT
AACCCCAGGACTCAGGGAGGTGAGGTAAGAAGATAGCAATTTTAGCCTGGTGGTGGTGGCACACTCCTTTCACTCTAG
ACTTTAATCTCAGCACTCAGAGGTGGTGACATAGGCAAATGGATGTCTGTGAGTTCAAGGCCAGCCTGGTCTACAGAGC
AGAGTTCCAGGACAGTCAAGGACACACAGAGAAACCCTATCTCAAAAGAATAGCAGGAAAAAAAAAAAGATAGCAAG
TTCAAGACAAGGCTGGGCTCCTATACAAGGAGACAACCTGAAAAGGAAAATAAATACAACTACATGATACAAAACCTC
TGAGTTAGGTGGGTGGTGCACACGCTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCA
GCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGCTCTACACAGAGAAACCCTGTCTCGGGAAAAAAACAAAACAAA



AACCCTCTTTGAGCTGAGTATGAATATTGTACATCTTTAGCCCCAGCACTTGGGAGACAGAAGCAAGCAGGCAGGTATC
TGTAAGAGGCCAGCTTGGTCTACACAGTACATTCCAGACCTGCCAAGAGAGTGAAACCCCCTCTGAAGAACAAACCAA
GGTCTCGTTCTGTCCATTAGAGGTCTTAACTGACCAGGGGGACCTCAGGAGGCAGAGGCAGGCATATATCTGAGCTCA
AGGCCAGCTGGTGTACTAAGGGAGGAGTTCCATGACAGCTAAGATTACACAGTGAAACCCTGCTTCAAAAAACAAACA
GAAAGAAACTATCTCAAAACGGGTAAGAAAAAAAAAAAGCTGAAAAATGGAGCAGTACATGGTAGCTTCTGCCTCAG
TCTCAGCACTTGGAGTCTGAGTCAGAATTTTAACATGTTCAAAGCTATAGAGTATGTCTCAGGCTGTCCTAGATTAGAG
TGGAGACCCTACCACCGCAGCTGTGAATGACTGTGTGGTGAAGTGATGGGCTGTTGAATGGCTATAGGTAAAAACTTCT
TAAGCTAAGCCTGAAGACATAAATCCT:AATCCAGCCCCTGGAAGCCGTATGGTGGATGGAGAGATC
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