
NIH-1841 Genotyping Strategies

Reaction Components Vol (ul) Step Temp Time Note
5X GoTaq Buffer 10.0 1 94C 4'
25mM MgCl2 3.5 2 94C 15"
10mM dNTPs 1.0 3 65C 30" Decrease 1C/cycle
Primer 20 uM 1.0 4 72C 40" Go to 2, 10 cycles
Primer 20 uM 1.0 5 94C 15"
5 U/ul Taq polymerase 0.5 6 55C 30"
Water 28.0 7 72C 40" Go to 5, 30 cycles
Tail lysate (1:20 dilution) 5.0
Total reaction volume 50.0

Primer Sequences (5’ to 3’): 
Mutant PCR: Primer Neo3a and Primer 1841-11, 247 bp
Recommended Wt PCR: Primer 1841-10 and Primer 1841-11, 399 bp
Neo3a GCAGCGCATCGCCTTCTATC
1841-11 TCCAACATTAAAGCGATAACC
1841-10 CCGAATCTCTCCGATCACTAC

Mutant PCR
Well Sample Genotype M  1     2    3     4     5    6     7    8     9   10 M

1 166 het
2 175 het
3 176 het
4 178 het
5 179 het
6 184 het *2% Agarose, NEB 100 bp ladder
7 187 het
8 es DNA het
9 wt lysate wt
10 water no amp
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Southern Blot Genotyping Strategies: 
 
 

 5’ External 3’ Internal 

Name of Probe: 14+15 Neo 2+5 

Restriction Enzyme for Genomic Digest: Bgl II SacI 

Predicted Wild-type Band (kb): 5.4 ------- 

Predicted Mutant Band (kb): 10.3 12.2 

Probe Size (bp): 549 609 

 

 

 

 

Primer sequences:   

 

Southern probes 
1841-14  5’ – CTGATGCACAGTGATCTGGG 

1841-15  5’ – GCCAAGCTAAACTGATCTGG 

Neo-2   5’ – CCTCAGAAGAACTCGTCAAG 

Neo-5   5’ – GGCAGCGCGGCTATCGTG 

 

 

 
 

 



   

 

Genomic Sequence Deleted : 
GGCAAGACAAGGCTGTTTCGGGTCATACCAGGTAGGAGGATGGTACGGTGACTAGCGAGGTGCCGAATCTCTCCGATCACTACCATTTGAATTCGATT

TTTTTTCTTTTTTCTTTTTCCTTGTTCAAATTCAGACATCATCTGAGAATGCCTTTCCGAATTGGCAGGATTCGGGTTGTTAGGGTCATCTGAACTGCTTC

CATGCACTTTGAATGCATCTAATCTAGTTGTGTTTGACAACTTGATCTCCTTATCCCCTTAGGTAATATCCTTGTTCACTTTTGCCATCGGCGTCAATCTC

TGCTTAGGATTCACAGCAAGTCGAATTAAGAGGGCCGAATGGGATGAAGGACCTCCCACAGGTAAGAGTAT 

 

 

KOS clone sequence:  (note: pKOS-47 was used to generate the TV and that is the sequence included here) 
GATCCTAGAAGAGCCACTGAGTGTCTGGCAGTGTCTCTTCTTCTTTTCAATGAGCTGTTTACTAAATTCTAGAGTTTCTAATGAAACCCAGGCTTACTCT

GCGATCCACGTAAACAAGCTCTTGGCTTTTGTGCTATCGGGTTTTATGCGAGCAGAGCCACGGGGGCTTCCTTTAAGCAGTTGCTGCCTGGAAGGTTCC

TGTTTGTTTACGTATGCACATATGTGCTCTGCAAGAATGATCGTCAAGGGGCCCGGTAGGGGAAAGCCAAAAACAAGCCTCCCCTCATTTGAATCCTAA

AGGCATATAATATGGAAACGACTTTCCGATTTAGAGGCTTCTAAATTTGGTGTGGTTGCCAAGTTGCAAAATTGCTTAGGATAGAAGCTTCAACACACA

CAAGAGCCTCCCGGGACAGTCTCTTCAAAGGAGATGCGCATTTGACAGGAATTCTTGCAGCCATTGCCACTTTCAAGCTAAATTCAAGGCTAATGAAG

CTCCCTCCCCTACTGTCCTTTATGCCTGCGTCCTACCCCACCCCCACTCCACAGACAAGCTGACTTTTGTCAGGAATGGGTAGAGACTGGAATGATATTG

TCTGTTTCTCATACTCAGAAGGGCTTTATGCAGCTTAAGCTGGCAGCCCCAGTATTTTGATAAAAGTTACTAGTGTAAAATTTAACAACATGAAGGGAA

AATAATGTTATCTCTCGTGTGAGTTGCAATTTTGGAAGCTCCCATTGTGTGAAGCTCCCAAGGAATCAGAAGTAGCTGACAATGTATTTATATAGATAC

AGGGTCATTCCAACTGCCAGAAAAATAAACAAATGGTAAAGACAGAGATTTGTTTGGTTTATAAATTGTACCCCCCCCCCTTGTTTAAAAAAAAAACC

CTGAAGTTGGGGGGTTGAGGGCATCAAATAACTACATAGTAAACGCTTCGAGCTGATGGGAAATTCTGGGCAGCTCTGATTCATTTTTATCGGATAAA

GTACATTTGGTTTCTCTTTTGACAAACCATGTATTTGAGAGGGAAGAAAAAAAAAATCGAACATGCACTGTTATTGGCCACAGCTACACAAGAAGTCCT

CCGGTTGCCAAAGGATACCACATGAAAGTGTCTGTTCAAGGGGAGGGGCCGGTCGGGGGGTGGGGCCAAGAAGGATGTTGCCTTAAGCCTCTTCTGCT

CAGAGTTGCAATTTGTGAACCAACTGTGATGAAATCGAGCTCTGCACGAATCAGATGCGCCTGTCAACTTCCCAGGTGGGATTGCTTGGAGTTAACAGC

CTGAACGCAGAGCCCCGAAAGCAGAGCATTCAGGGCAAGCAGAGAACACCCTGCAGAGGTTTTCCAAGAATCCCTCGGCATGGCAAGACAAGGCTGT

TTCGGGTCATACCAGGTAGGAGGATGGTACGGTGACTAGCGAGGTGCCGAATCTCTCCGATCACTACCATTTGAATTCGATTTTTTTTCTTTTTTCTTTTT

CCTTGTTCAAATTCAGACATCATCTGAGAATGCCTTTCCGAATTGGCAGGATTCGGGTTGTTAGGGTCATCTGAACTGCTTCCATGCACTTTGAATGCAT

CTAATCTAGTTGTGTTTGACAACTTGATCTCCTTATCCCCTTAGGTAATATCCTTGTTCACTTTTGCCATCGGCGTCAATCTCTGCTTAGGATTCACAGCA

AGTCGAATTAAGAGGGCCGAATGGGATGAAGGACCTCCCACAGGTAAGAGTATCCGTTATTAGCAGTTTTGTTTCTTTAACAGTACTGTGCAGGGCGA

TACATTTAGCCCAAGGTGAGAATAGGTTATCGCTTTAATGTTGGAGAAGGATGGGGCTGACAGGTTCCACGTGGTGGTACAGAGGGTTGAGACGGCTG

TGTTGTGTAAAGTACATTATTTGCTATCAGAAAGTTCTATCCTAGGAATGAGAAAAAAGGAAGTTAAAAAAGGCAATAAACTTTTTTTTTTTAAAAGTG

AAACTAGAAATTTATTTATAACTTTGGGACTAAGATTTACTGAGACTAGGGGAACCCTCAAGGTGAGTTTAGAGAGGAGATCTGTGATCGCTGTGTTTC

CTTCTGGAAGAAGGCAAGGTGAGTTTTCGGAGCTGACTTAACTAACACAGCTGGAGTGAATGGGGCTCCTTTGCAGTGGGCTGTACCCAGCGGAGTGG

GGCTTCATAAAGGAACGTTTGTGCAGGCTGAGGGGGCCTAGCTGACCTGGTCTTAAGCAATGGCTTGGTTAATTTCCTGGAAATTGGAGCTGCTGATGG

TTTCAGAATTAAAAATTGCATTCGAAATGACAGGTACTCTAGGGGGCAATATTTTCTTCCCTTTCTCTGACATCACAGTATGTCTTCTGTCTCCCCGGGA

ATTTGGTGTTTCTCTGTGTTTCTTGATTGGCACTCTATGAAACACCACCTGCCTTTATACCACCATAAATGTGTATTATTAAATGAGGCATAGTGGAATA

CTGAATCTTCCACATGGCAAGTTATCTGACTTAGGCTTGAGAAGAAGGTTGAAGGTACAGTAGGTGATGAGGGTGAAGGAGCTGCAGTGTGTTTTGGA

GAAAGAATGTGAAAACAGATCTTAAAAAACTGTGGCCCCGGGGAGCCTGAGGGACAAAACTGCATTGTGTTTCTTTGGGGAGAGAGGAGAGGGATTG

CTGGGCCAGAAGAGAAGGCTGTTTTTATTGGAGGCAAACACTGTCTTCAAAGCCTTCTTTTTGACCCTCGCTAAGGCTGATTGTGACAGGGGACTAGGT

CCTTGGCCTGAGCATGCAGCTCTGACAGCCCATGGCCGGGTCTTTCCACTGTGCGGAAAAGGAACCAATTTTCTGCTTTCTTTAAATGATAGTGGCAGG

AATCGATGCTGTTTCTTTGATGACTGCATTATTTTCAAACTTGGCCATTATTTTTTTTTTTGGACTATGGATCATCAAAGTACCAGCCTGGGACCCTGAGT

CCATATTAATAAGTGCTCCTTTCACAGGCAAGTCACTTGTAATGCCTCAGCCCTCAGCAATGAGCATCAGTTTAGAAGACTTTATCTTCTAGATTGTTAA

AAATAAAATAATAAAAAAACATTTCCTCCATCCTGTTTCATCTCCTATTAAATGTGTGTGATCTCTACCAGAAAATGTGAAAAGTATGGATTAAATGTA

TTAGTCCCTGAAAACACTGCTCATATAATAAACTACTTCCATATGTTGTAGGGAATAGATACAAGACAAGTAATGTCAATATTACTTCTGGAAACTAGT

CTAGTCTACAGTACTGCTGATCAATTAGATAGCGTTAGACCTACTACAGAGTACTGCTTCTTGACTTGTTAATGGAATCAGTATCTGGAGCCTTAGGGT

GTATAGTGATAGTTCACTTCATCTCCGTGAAGCTTAGTTTTAGGGCACCACACAGTTTATATCCGAGTTTCAGGATTTTGGTAGACTTATGTGGCTTTTC

TTCTTAAGCTTTCTTGTGATGCAGCTTACCTGCTGTCTACACACTGGGGTTCATTTCTGCTTAAGTAGAAAAGACAAAAGATTCCTTTTAGAAATCGGGA

AAGGCAGAGTGTAGACAGGTTTTCTATCTTTTTAAATTGCTAACTACACTTGCAAGGGGGAACCTCCTAAATAATACTAGTGATAGGTGGTTCTATTAG

CAAAACTTGAGTCAGAGAACATTGGGTGAATCTTTTTCTACACTTTAAAAAATAAAAGTCAAAAGAGAAAGCATCCTAGGATCTTATTTATTTATTTAT

TTATTTATTTATTTATTTATCACAGCATGCTTGGGCTCTAAAGATATCCTGCAAATTCAGTGCTATCAGGTGTTTCACAAACAAGAAACGCAATGACTGT

TCATTTATATGTGGCCAGAGCAAGAACCACCATTCAAAAGCATACAACTTCTTGATTAGTCCTCAGGGTTCCTGGGCAACAGCTGAGAACATTTGCATG

CATGAATACTCTCATTGGTACACTTTGAACTGAGATGTCTGCTCCAAGGTTGTGACCATGGAAAAAAACTTATAATTAATTAACTAGTACACTTTTTAG

CTGGATTTCTTGTTAGGACCTGATGATCTACTAGAAGCAGGAGGGGGATGAGACCTCTTTCAGATCCTGGGATGTGTAGGAGGTGTGAAATGACCAGA

GTGAGTTATAAGGCTTGGAAAAGGGACACTAAGGTCAGCAGGGTGGCAGAAATAGCATTTTAAAGGAACAATAAGTGCAGTTGAGTTGGAGATCTTT

GTTTAAACATCCGACGTGGTCACTCTGTTTATCTATAAAATGGAAAGAAAATGTGTGTGCATGCAGTTGTCTACACACAGGCACACACATGGAATTGGC

GTGCCTGGAGTTGTGCAGGAGTCTGCGTGACAGAAGCTATGCGCCTTTCAATACTCTTCCAGTCCCCAAGTAGCCATGGACACTCTTTGAAATAGAAGC

CATGTGACTCTTGACTGACAAAATGGCATTTGTGAGCTTGGGAATACTTGGATAATAAAAATTTGATAACTCGGTCTAATTTATCGCCATTTTTATGGGC

TTGAAAGGAAAGTTTAAGAGCACGGGAGTGACGAATTTGTGGGTAAATACGAGACGAAGAGCACAGCTAACAACTTTATTGGGAAATGCAAAGTGGT

TGCTAGGGACGAGGAGCCCCTTGTTCCTTGATAATTTTAGGAGTCTCAGTGTACAGTTGAGAGCACTTTCAATAACATTCCAGCAGAATGCAGGAAGAT

CTAGAACTGAGAGATGATCAGCCATCACTCTGTGAGGACAGTGACCAAATGGGGTGTACCACTCGGCGTGACTGCGTGCTAGACTGAACACAGAATTT

GAGGAGTTTGAGTCAATAAAATGAGGTCACCCGAGTTAAGACTCAATGACGCCATTGGGTTTACAGTTGACTGTGGAGTGGGGCTCAGGGTGGTGATT

TCTCCATTTTTTTTTAATACAGCTGAGAATTCTCGATAATGTTTCTATATCTGAAACTTCAGTGTGCTTTGTTCAACATATTTTTTTTTGTTTTTTTGTTTTC

CTTGATTTTTCTTTTATTGAAAATAGATTTTTTCATACAGTACATTCCAATTATGGTTTCCCTCCCCCAACTCCTTTTAAGTCCTCCCCACCTCCTCTCCTG

TCTGAATCCACAGTATTTCTGTTTTTCCTTAGAAAACAAATAGGCATCTAAATAATAATAATAAAGTAAGATAAAACAAGCAAGCAAACAAGCATAGG

ACAAAACAAACAGAAGAAAAAGAGCCAAAGAAAAAGTACATGAAACATAAAGATGCGCGCGCGCACACACACACACACACACACACACACACACAC

ACACAAGAATCCCATAAAAAAATCACGAGATTTTTTAAACTGATAAAAATCAACCAGTCTTTCAAAATCGTGATTGGAAGACAACACCCAAAATTTAC

AGCCTCTATAAAATTTGAAAACTCTTTACTTAAGTGCTTTACTAACGAATGCAGTACTTAGTTAATGGCTATAATTAACTTAGCTAATGGTTCTAATTCC

AAGAATAGGGAGCCTGAGGCAGGAAGGTCGCAAATTTGAGGCTCTTCTGGACTACACTGAGAGACCCTGTATCAACCAATCGAATCCAACAAATAACC

TCCTTCTGTTAGTCAGATAAGTAGCGCAGTTGTGTTGTGATGTTCTAAAATCTTAGCTGCACCGCAGCTGGCTGACAGGCAAGGTACTGGTTTGATTCTT

CAACTAGAAGATAGATTTTTATAGCAAAATGCCACTGAGCATAATGTACGGCGGGGAAGGTGGGTGACGAAGCTTCTGCGTTCTGAATGTGAGTTAGA

GAAGATGTCTGATTAAGGGTGGGGCTGGTATCTACGTTTGTAGTTGATAGTCAACAAATAGTACCTGATTGGAAGTTGACAAGGTTCTTGTTTGCTGGC

AGGTTTGCAAATTATTCGGATTTATGTAATTAACTACATTGAGAGCTATTTAAAGGGTCTAGAGATTAATTTAAAAATGTTAAGTTTCCATTTAAATGAC

AGAATTCTGTTTTCCTGCAGTTGGTGAAGTCTTTCTACATATGAATATATTGTGTTTATTGACACAGTGTTTCCTGAGGGCAGGTGTTTGCCAACTTGCC

AGGTGGACCCCTTTATCCATTTCTTCCTCTGTCTCTGTCCCCTACCTCTAGAGCACATCCCCCCCCCCCCCCCCCCCCCCCCCCGAGATCTGGCCCAGCA

GCTATGAAGAGGGGGAGACTAGAAAGTTCTATACTTAGGAAGCAGTGAAAGCTGCCACAGAGATCTGTGTATTAACTCGTGCTTGCTAAGGGATGATG



   

TGAAAGCCCTCAGAAAAAGGGTGAGGGGCAGCTAAGTCAAGAAAGGACAATGAGATGAATGGGTTAGGTATTCCAAAAGAGGGAGGTGGAAGCATT

CCAGCTTGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAG

TGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGCGGAGTGGAGTGGCGTTCTGA

ATGCTGTCCACAAGCTCCAAGTCTTTGCTTGCAGGTTACACTTGAGACTGGACAGCAGACAGAAGGGTAACTGTTTTTTATGCTTTTGAGAGAAGAAGC

CGGCGTAAGAACAGTCACCATCCATTTCAGGGCTTTGTTTTCAGTAGACACTTTGGGCTGAGCACCAAGAAGAGAAGGCAGTGATTGACAGGAACCGG

CATGCAACTCTGCCAGTGGGACCAACCTGGTAGAAGAAACTTAAGTTCGTCCAGCTTTAGGCTAGGCTAAAACACTTGAAAATTTAAATATCACCACC

CTGACTGGCCATCTTCCAGTTTTGAACTTTCCACTTAACAAGAAGATGTGGAGAAAAATATGATTGAGAGTATAGGATGGAGTCGGCTTTGATGACGGC

CCCTGTCATCAGTTAGGCTCTTCCCAATACTCCAATTAAATTGTCAGTAGTCTGTGGTTTTTATATGTCTGCAGAACAGACAATACCAGAGGCTTACAAC

TCGCTCACGTTCATTCTCTGTCTCTGTTTCTGTCTCTGTCTCTCTCTGTGTGCACAGCAAAATAAATATCCTAGAAAAAGGGTTTTACTTAACAATTTGAA

ATAATCTCACCCATTCCTATCTGAATTGCAGATTTGAAAGAAAGAGATTATAATTTACATTTGTGTTTGGTTAAACCATGGAATTATACTTTGGTGAGAC

AGAACGCTGTGGATCGTGTATATACATTTTAAAATTCAAAGTCCCTCCGAAATGATTTATATAGAAAAAAAGTTTGCTTTTTTAATTTAAAGAACAGAT

TTCATCTCTAAAAGAAAATAGGGTCCTGTGAAAATGTAGCTTTAAAAAAATATTTAATTGACTTATTATGCATCCAGTATTCTGCGGGGAATTGAACCC

AGGACCCCTGGAAGAACAGCCAGTATTCTTAACCTCTGAGCCATCTCTCCAGCCTACAAGGTTATAGCTTAGAGACAGCTTATAATTTGAATGTCGTAG

GAGTGCTTGCAAGTGCCTCCACTGTGTGTCCTCTTGTCTCACTCAGTACTTGTAGGCGCTTTTTGTTGGCTTGCTTTTTCATCATCCTTATTCTGAGATTTT

CATGGCTGCCTTGGCAACAGTGGAAACTATGGGGTGGCAACAGTTTGCTGCCATGTCGTTTTCCTCCTCTCGGAGACTTACAGAACTGAAGTGCTTATG

CCGTTCCTCTGACTGGGGTCAAATAAAGGAGGGTCTACATTGAGAATCTGGGGAATGTCATGGAAGGCCCTTTCCATATTTGGCATTGGATCAGCTCTA

ATATAAAGGCAAGTCTTCAAAAGATCTAGGGCGGTGCCCCAGAGGGGAAGGTGCTTTCCACTTAAGCATGGAGAGAGCCAGCTTCATAAAGTTTTCAT

CTGACTTGCACATGTGTGCCACCACATGTGTCTCTGCCCACATGCATGGGCATGTGTATCTGCATACGTGCATGGCACCCTCATGGATAGGACAATCAT

AAATAAAACTCCCCACAAAGAAAGCAAAATAAAAAACAAAAGCAATCTACCCTTCGGCTGGAGGTAGGGAGAAGGATACAGACCCTGGTGAGGAAT

ATGTTAAAAAGCCAGTTTATAGAGGGTGACTTGTAGAATGACCAGGGCTATGCTTGTTCTGACAGTAGGGAGATGGGCTGGAACAGAGCCTGGAAAGG

AAAGGCAACTCTCATTAAAGATGCTGTCTGTTTGGTTGGTTTATTTACTGATTCTGTTATTTTGAGGTAGAGTCTCACTAAGTATCCCTGGCCATCCTGG

AACTCGCTCTGTAAATTATGCTGGGCTTGAATTCAGAGATTCGCCTGCCTCTGCCTCCCAAGTTCTGGGACTAAAGGTGTGTCCAACCATGTTTGACTCT

CTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTTCTCTCTCTCTCTCCAGGAACCACAACTCAAGTTTCTTGGGGTTATTAGATTAGAAAAGTT

CTTACATGGCTCAGACCATCTTTTCATTTTCCTTTCTGTTATTCTCAGCTTAATTTGCCACTGTTATCCGAGAATGAATGAATTTGGTCCATGTTTCTCCT

GATTCACACAGGAGCTTGCTCCTCACTGAAGCTGCTGATAACCCAATCTTGCACATCTTTCCTGAGATGTATCTCTGCGGTATAGATGCAGTTCTGACA

GTTGCCTTCAGTGGAAATCTTGGCAAGAAGGACCAAACCTGATAAGGCAAACTGTTGAATGGGATTCAATGCTTTCTGAAGACAGCAAGGGGCACAGT

GAGAGAATGAATGTTATTGAAAGAAAGCATTGACAAAATCACCTTGCTAGGATGGTCAAAGAATGATTACAACCTAGCTTAGGATGCATTCAGGGATT

TCAGAGGTAAAGAAAGGTCCAAGGAAGAGATTTTGGTGAGGAACACACACATGGGTCATAGACAATAAGAAGGTTTCAAATACTGGCTGGGACGCCA

TGAAGAAGACAAGACAGGATGAGCAAAGACTTCTTCTGTTCATTGTCTCAGCCATTAGAATTGTTGGGCCTATTTACAGACACAGCTAAACGGGAGTG

ATC 

 

 

Selection cassette sequence: (note: linker sequences may vary and are not provided) 

LacZ/Neo 
GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACT

GGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGC

CCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCT

TCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGA

TACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGC

TGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAG

GCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTG

GGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCA

ACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCG

ATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTC

CCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACT

CGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAG

AAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCG

TTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATG

TGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTAT

CGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGG

TGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTG

AACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCT

GCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGT

GGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGA

ATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGAT

CAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATG

AAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCAC

GCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAG

TCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTG

GTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGAC

CAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATG

TCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAAC

GCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCAT

CCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGAT

TGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACC

CTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTG

ATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGT

TGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAG

GGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCG

AAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAA

CTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTG

GAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTC

TGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGA



   

GCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATT

ATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAA

ATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAAT

GTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTG

TCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCG

ACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCA

CAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAAT

GAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTG

GCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCA

TACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATG

ATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGC

GATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCG

TTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCC

TTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCT

CGAGGGCGCGCC 
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