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A. Rationale  
 Nkx3.1 demarcates what is likely to be a rather specific aspect of vasculature or vascular associated cells 
and may be helpful in combination with Sox18 in getting at addressing different components of the vascular 
system deep medullary versus superficial cortical progenitors.  
 
B. Targeting Strategy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C. Southern Blot Analysis of the Targeted Allele 

 

 

 

Genomic DNA isolated from wildtype 
and heterozygous mice were digested 
with the indicated restriction enzymes, 
separated in 0.8% agarose gel, 
transferred to charged nylon membrane, 
and hybridized with 32P-labeled probes.  
The autoradiograms are shown.  



D. PCR Genotyping 
 a. Primers 
  Sox18-F: 5’ cagctctgctgcggattg 3’ 

Sox18-R: 5’ CCATAGCGCCCTGATTCG 3’ 
  GFP-R: 5’ gtccagctcgaccaggatgg 3’ 
 
 b. Expected Band Sizes 
  Sox18-F + Sox18-R: 373 bp 
  Sox18-F + GFP-R: 239 bp 
 
E. Relevant Sequences 
 a. Genomic clone used for targeting construct 

cccaatctgtcaaagcagggaggggccagcctaacttggcagggcattcgggatggatacctcgctccagtaacct
aagagacccgcgattgcctgcagttagcccaccttataggcaaagtaccaccaaggggaccgacacactcttgagaacaaa
gacagcaacatccacagacccaagccaggcaccaaggggagaaaaaaagtaactatttatgtaaagacccgcagtcctgag
gtgtgggggcggggccgtgggtgaggccaacggaatgggcgagagtaccggccagcaggggttggggaaactggacagaat
gtctggcgcctcctccgcccagtaggttctctctggcccgaaggccagccttccttcctgagcggctgtttcctggctccg
ccctgttgtcgccacggaaacccatgagtagcccagcagcccagccaggttcccatggagtccctgcagagcaggagccct
gtgttgctgcagagacccagacatcgtaggtgactactttgaaggacacaagttgaccatacaggcatcctggaccagaac
acttcaaaatgtagaacagcagccctatcccgctctctgacagcccacccaggtctcatccagtgaccctaaaagtggaca
gtgcctgtgataagaccctgaaaacccacatgctcaccacagtattataactctgaaattctgaaatatccttcaaaatat
atctgacctctggcccacccacagaagcccctccgttgcatattggttgctcccaaatctccatagcactctggtctgcca
ttatccatggtaaccctgcagtaataggttgatttgcttcccccgttcctactgttcccacccagccctcctggccaaagg
gcacagaatgaatgtgagtcaagccatctctacacaaccgcatgagtgagcatcattctttaacctacaacagctaccact
tgggctgtacatgccacccctccagtaacctaacattcatcccaacgttcccactcccaccatgttctgggtgggactctt
tgactccataactaggaactggacctgtgaactttaccaagaaaccaacatttgaaactacttctacacatttatgcaccc
attcatatcgcttgctgcatgtacccataaaaccaaggcagcccctgtctcctaaatatgccctttcccaaaagaaaggtt
tcagaaacctagcagaatgcatcatcctaggactgagaacaaagagctgaaggctctgttaggctagggcctagctcatct
aaaccaaacccgagagtcacatatgcctgatagtctaaggcatcagactctgccaaaggctgtgaccccaggatagaagta
aaggttgaccctagcttcatattcccccaaatccagccaccagagcctgggaggccagcaagatttggagccaagaatagg
gtgctgaaccagaaggctgctagcgaagaagagccatccacctggagctccactgccctcagacagggaccccaccccacc
ctttgggagtgggagggtccaagccctgcaggactatgtaattggtcccagcctcactgttgtgcagcagccagagctgtc
tggtgggagcctgggaggtctgtgcccagtcagtgcttgggaggtctcaccacccccaggcggagcagagccaagccaatc
ccccaccatagccaccaaggggacctacccagaatcctttgcaagcctcacagaggcctggggtccaggaaggctaaggaa
ggggagtaggtgtaggcatggaagataggagcatagggtccactaagctagccccatactggcaggaaggtttgccctacc
attccaactttctgggggctgaggctatagacaagctcctgtcatgagtaagtgtccgtctgagccaaatagaggcaagca
gactgaagtggagttccagcagcagaatttccttcctcactttggccaaagctagggctgctcatctaacaaagaagcctt
agggatccatcccttccttgaatgctgaggacagttttttcctgagtaggatttccagtcctcaacccctgagttcctatc
cctttataggagagtccatcgtgtctaactcccaaggacttagcaagcctctagcactaggaactacctcaccccacaccc
tgggaacctgacacagacacacatgtagaccacacacagacacagacattcacatggaatgtcactctgctaacatagctg
gccacacccacagcagccctgtacagccttggggaatctctccagccctggggctctagggtcagggccaccctgctggca
gactgaagtcacctcccccattgttgtcccatctggaaggagggtgggagttgccagcatcactgttgccaagcagtgggc
agtgagggttagcctgaccctacagagaaaagggagcactcagcaggctcttgcccagctagctcacaggatataacagcc
tgacatctgagccacagcttgattgactaagaggagggtcattagctgatgccaggaggggtgactgcaggagtgtcatgg
aggggaacaatgaggtaatgctggatactctgttcggagcaggaggctgattctgagctatcacaagaactccaagcccac
cccaatattcagggctatggcaaaagactctgaagttccttttctagagccccagtgaacatcatctcaaaatagctactt
ccctggctaagtcaggctctggggacctcagcctgtactcacagctatggagtaaaggtcatttttgatgaaaagtgatag
aactgaggctatatcagcgagctctggtccctttgtttgtggtactgaagaaggaaaataggaccttttgcatgccagaca
agctctgtaccaatgacccatgctccagccgttacctctagctctttgtgtccattctcaagatgaaaatcttcacatagc
tcttcatgtcctcactcaccatcctcctgtaccagttgttcagactacctacctacctacctacctagacctggccactgg
caaggtcctgaaagcatttcaccttggtgtccacatcactgcctgccttctgagaaattactgagttgttccaatgcttcc
acactactcagaattcatgccactgcagcaggtgcagggcctctaatgtgccttttattaccctatctacatgacaaaata
tcaggtagtgatgacattcctcatcctttagtctgaggagctctggggaattctgggatctctccatggcaagagtgttca
gaaacaaagggaccactcaggagcagcgcagggttccataggacttgtatgtgtgagcagccccagaagccacacaggctc
tctctttcaatgctcaaggtgggctatcctgacatgacagggaaggtcgcagagtgctcagggtacgtgtagatggagttt
ctgacttgtcacgaacagctgccaagggttttcctctatgaagttacacttggcagtgcaaagggggcagctctcaggaga
aagccatcagtttccagggcccagatcctttcctagtgaagaggctgaacagataaaaagagaacatgaatgagggctcct



ttggaaaactcccagttttcctctgcctcacctgctcaggcccttgtgttttccttgtctggcccggggaagggaaacagc
agcccacacacaaattctgaggagcagggactggctatgtcctgtgtccaccagtttaccttttccttgtgggccaagagt
tctgctttgtcccagagtttggttatgagagagagagaaaagacacatcgtttcttcagcctcaacgacaaaattagggaa
aggcgttggaactacctagctgagctcagcatctgggagggtaaacccacaagaagaggcaagaacatcgccaaatcccat
tccttttcccgaggtacacgatgaaagtaacctccctagaacttggtgctaaattaaatcttccttcatccaatctaaagc
cgctgccctctcccatcattactgcccaggggtctgtttctgtggatggggtgccagcgcggctctgaaacctgaaaaccc
tggaggacccctccttctgagacctagcccacaccagcagtcctctcccacacgggggtctcttcttttgagacagtggga
gcagatggggggctctgcgctggggaggcctcagctggatcctgccgggaagaaaaaagggagccaccgcggaggggggca
gccccgccccggtccgccagctctgctgcggattggcccgatgtctctatatctgggatgccttcctggcacgaagctaCC 
 
    Sox18-F 
ACGTCCCCAGTGTCTCCACCCGACGTCCATCAGACCTCCGTACTTGGCTTTGCAGTGCCCGCCACTGTCTCCTGCGCTCCC
GCGCCGCGTTCCGCCCAGGCCTTGCCCAGCTGGAATGCAGAGATCGCCGCCCGGCTACGGCGCACAGGACGACCCGCCCTC
CCGCCGCGACTGTGCATGGGCCCCTGGAATCGGGGCCGCTGCTGAGGCGCGCGGCCTCCCTGTCACCAACGTCTCGCCCAC
CTCGCCCGCCTCCCCGTCCAGCCTTCCGCGGAGCCCACCGCGCAGCCCCGAATCAGGGCGCTATGGCTTTGGCCGCGGAGA 
 
          Sox18-R 
GCGCCAAACTGCCGACGAGTTGCGCATTCGGCGGCCCATGAACGCCTTCATGGTGTGGGCGAAGGACGAGCGCAAGCGACT
GGCGCAACAAAATCCGGATCTGCACAACGCAGTACTGAGCAAGATGCTGGgtgagagcctcgaatgcttagaggggcggcg
agggaggggactttgggagagggtcgggattcgggattttatggctggtcgctggggtctatgccatgtttcacgccgcgc 
gcccaaggcgcacgacggtttggctagtcgtgcgcccgacactggtccactaacaggctcccttcgcctacagGCAAAGCG
TGGAAGGAGCTGAACACGGCGGAGAAGCGGCCCTTCGTGGAAGAGGCCGAACGGCTGCGTGTGCAGCACTTGCGCGACCAT
CCCAACTACAAGTACCGGCCTCGCCGCAAAAAACAGGCGCGCAAGGTCCGGAGGCTGGAGCCGGGCCTCTTGCTCCCGGGC
CTCGTGCAGCCGTCTGCGCCGCCCGAGGCCTTCGCTGCAGCGTCAGGGTCAGCTCGCTCCTTCCGCGAGCTACCCACTCTG
GGTGCGGAGTTCGATGGCTTGGGGCTACCCACGCCCGAGCGCTCGCCTCTGGACGGCCTGGAGCCTGGCGAGGCCTCCTTC
TTCCCACCGCCTTTGGCGCCCGAGGACTGCGCTCTGCGGGCTTTCCGGGCACCCTATGCCCCTGAGCTGGCACGGGACCCG
AGCTTCTGCTACGGGGCGCCCCTGGCTGAAGCGCTCAGGACAGCGCCGCCTGCCGCGCCACTCGCAGGTCTCTACTATGGC
ACCCTGGGCACTCCGGGCCCGTTTCCCAATCCTCTGTCACCACCACCTGAGTCCCCGTCTCTTGAGGGCACAGAGCAACTG
GAGCCTACCGCCGACCTTTGGGCCGATGTGGACCTCACCGAATTTGACCAGTATCTCAATTGCAGCCGGACTCGACCGGAT
GCCACTACACTCCCCTACCACGTGGCACTGGCCAAACTAGGTCCGCGCGCCATGTCCTGTCCAGAAGAGAGCAGCCTCATT
TCTGCGCTGTCTGATGCTAGCAGCGCGGTCTATTACAGTGCTTGCATCTCAGGCTAGACACTGTCCTTGCCCTCCACCGCT
TCTGCATGTGGCCAAGTGGCAGAGTTGCCTGCTCCCTTCCTTTCGCATATGTATGTTAGGGTATGCAACAGCCTTTAGAGC
TGGTGGCCTAAAGATGCCATTTCTGTCGCCTCCTCATTTACACACCTCCTTCTGGGGGTTCCTGTGCTTTGGGCCTTCCCT
AGGAACCTCAGGCCCTGGACGTGCTAGCTGCCTCTGCCAGGGTTGTTTTTGAATCATCTAATTCTTTTCTGCTATGTATTT
TCTAGAATGAGACTGTGTTTTTTACTTTGCCTTTATATATATATACATATATAATACAATATATTTAATTTTTAATTAAAC
TTTTTTCTTTaaaagggtttcagtgatcactagcatccatgcataaggactgtaaacacagaaatttactttgcttttgcc
ttagccacaccactgccctccatccttccagtggggctcccagatatcatcagctcccagcccgagttgcagcttttcctc
tgcaaacctaagcactgcccaggacagtatttttcatttggggagaactgcagggctgacacctgaacattacagatacat
taccagaccccagcagatagttgctaagaggggcagcaccatgtcacacttgctctgctcccccaggggacctgacttagg
caaagggttagtgaccaaggcagtgctcagacctcataagaatcacatacctcaaatagtgatgtgaggagagctgcaact
cggggccctattctctatagacagaggtcagagatgtataaaagtccccttaagttccctagcttgagctttattacagag
gcagtgattgggctccttccaggaggactgaggccctctctccggaccatctatttttcaaagtcccttactagacaaaca
tgcatctagaaaggggtggcaaaatcaccctggaaatagtcccggcacacacatacaaacactgactagctagtcccctta
atcccacttctgaaggaggagtctgtcctgccccggatttccatatagtcttcaatggcggctgatccaaagattcaccca
catggagtgtgaaacacctagcataactatgaagctgcaaatatatggctttccatgaaggtggtcatgtatgacttacct
gaaaaaaacaaaacaaaaaaaaacaaaacctagggctagatgttcatgtgggtccatgcacaggaagccagcttcccaata
caattaggaagaggtacacaagaagtggggatttcttaggcgtgttcagcctctgaggcaagatgatatcatctctacact
gaccaatatgaattacaaacagaggtagaagatgggtctgaccaggcctgctaccagaattcatgggaactgtccccaagt
gtttaactatttagactggggtatttttctgtcaacttacggacataccaagaagtatacgtcagatagctcagagacaac
tgaagcaacattctcgggtccagagcacttcttcagttctaggttctatactattctatacttacattcccttctcccctt
ggttagtagagtggaaccccaaagagtgtaggtgtggttccactctctctgtgaagagaagatagatcaatgtgctctcta
aaagccccctttcccaattgtcatggaaaaaggctagtaagggtccagtttggagcaagatcaaatttacaagttccaaag
ggtggagactaccccacagcagcatcagaaagacatgagagatcacaccactaacggcaacagtggattgataataggctc
tgtgtacctgtgtgtgtagggggggggggagttcctattatttttgcctgagaagaccttcctcaccatcccccaaggatg
aaccctcccaccctttcaggtagaaccatagcataaggccacactcctaattcctcatcctatctacctctttcccaaaag
gtctgaacttctgtcccccaccccttttcatcccttcatcccttcaacagtctagtctgtccctggagtggcatgggtaat
atgctaaataatttccagcagagaagcagggctgagaacaggtaagggtctccccagcaaatacaatcattactttgaata
tttttgaggaaactgtcgtataccacataaagattcttgccccaataaggtcaaggtggggcaggcagaggggtgggcatg



tccacttaaggtctcagcctccccagctcccaactcagccgcactccagaaagccttatcacctagcacctcctagcttct
tctctgcccaggagttcctccaacttg 
 

b. The final construct (excluding plasmid backbone and the negative selection marker) 
cccaatctgtcaaagcagggaggggccagcctaacttggcagggcattcgggatggatacctcgctccagtaacct

aagagacccgcgattgcctgcagttagcccaccttataggcaaagtaccaccaaggggaccgacacactcttgagaacaaa
gacagcaacatccacagacccaagccaggcaccaaggggagaaaaaaagtaactatttatgtaaagacccgcagtcctgag
gtgtgggggcggggccgtgggtgaggccaacggaatgggcgagagtaccggccagcaggggttggggaaactggacagaat
gtctggcgcctcctccgcccagtaggttctctctggcccgaaggccagccttccttcctgagcggctgtttcctggctccg
ccctgttgtcgccacggaaacccatgagtagcccagcagcccagccaggttcccatggagtccctgcagagcaggagccct
gtgttgctgcagagacccagacatcgtaggtgactactttgaaggacacaagttgaccatacaggcatcctggaccagaac
acttcaaaatgtagaacagcagccctatcccgctctctgacagcccacccaggtctcatccagtgaccctaaaagtggaca
gtgcctgtgataagaccctgaaaacccacatgctcaccacagtattataactctgaaattctgaaatatccttcaaaatat
atctgacctctggcccacccacagaagcccctccgttgcatattggttgctcccaaatctccatagcactctggtctgcca
ttatccatggtaaccctgcagtaataggttgatttgcttcccccgttcctactgttcccacccagccctcctggccaaagg
gcacagaatgaatgtgagtcaagccatctctacacaaccgcatgagtgagcatcattctttaacctacaacagctaccact
tgggctgtacatgccacccctccagtaacctaacattcatcccaacgttcccactcccaccatgttctgggtgggactctt
tgactccataactaggaactggacctgtgaactttaccaagaaaccaacatttgaaactacttctacacatttatgcaccc
attcatatcgcttgctgcatgtacccataaaaccaaggcagcccctgtctcctaaatatgccctttcccaaaagaaaggtt
tcagaaacctagcagaatgcatcatcctaggactgagaacaaagagctgaaggctctgttaggctagggcctagctcatct
aaaccaaacccgagagtcacatatgcctgatagtctaaggcatcagactctgccaaaggctgtgaccccaggatagaagta
aaggttgaccctagcttcatattcccccaaatccagccaccagagcctgggaggccagcaagatttggagccaagaatagg
gtgctgaaccagaaggctgctagcgaagaagagccatccacctggagctccactgccctcagacagggaccccaccccacc
ctttgggagtgggagggtccaagccctgcaggactatgtaattggtcccagcctcactgttgtgcagcagccagagctgtc
tggtgggagcctgggaggtctgtgcccagtcagtgcttgggaggtctcaccacccccaggcggagcagagccaagccaatc
ccccaccatagccaccaaggggacctacccagaatcctttgcaagcctcacagaggcctggggtccaggaaggctaaggaa
ggggagtaggtgtaggcatggaagataggagcatagggtccactaagctagccccatactggcaggaaggtttgccctacc
attccaactttctgggggctgaggctatagacaagctcctgtcatgagtaagtgtccgtctgagccaaatagaggcaagca
gactgaagtggagttccagcagcagaatttccttcctcactttggccaaagctagggctgctcatctaacaaagaagcctt
agggatccatcccttccttgaatgctgaggacagttttttcctgagtaggatttccagtcctcaacccctgagttcctatc
cctttataggagagtccatcgtgtctaactcccaaggacttagcaagcctctagcactaggaactacctcaccccacaccc
tgggaacctgacacagacacacatgtagaccacacacagacacagacattcacatggaatgtcactctgctaacatagctg
gccacacccacagcagccctgtacagccttggggaatctctccagccctggggctctagggtcagggccaccctgctggca
gactgaagtcacctcccccattgttgtcccatctggaaggagggtgggagttgccagcatcactgttgccaagcagtgggc
agtgagggttagcctgaccctacagagaaaagggagcactcagcaggctcttgcccagctagctcacaggatataacagcc
tgacatctgagccacagcttgattgactaagaggagggtcattagctgatgccaggaggggtgactgcaggagtgtcatgg
aggggaacaatgaggtaatgctggatactctgttcggagcaggaggctgattctgagctatcacaagaactccaagcccac
cccaatattcagggctatggcaaaagactctgaagttccttttctagagccccagtgaacatcatctcaaaatagctactt
ccctggctaagtcaggctctggggacctcagcctgtactcacagctatggagtaaaggtcatttttgatgaaaagtgatag
aactgaggctatatcagcgagctctggtccctttgtttgtggtactgaagaaggaaaataggaccttttgcatgccagaca
agctctgtaccaatgacccatgctccagccgttacctctagctctttgtgtccattctcaagatgaaaatcttcacatagc
tcttcatgtcctcactcaccatcctcctgtaccagttgttcagactacctacctacctacctacctagacctggccactgg
caaggtcctgaaagcatttcaccttggtgtccacatcactgcctgccttctgagaaattactgagttgttccaatgcttcc
acactactcagaattcatgccactgcagcaggtgcagggcctctaatgtgccttttattaccctatctacatgacaaaata
tcaggtagtgatgacattcctcatcctttagtctgaggagctctggggaattctgggatctctccatggcaagagtgttca
gaaacaaagggaccactcaggagcagcgcagggttccataggacttgtatgtgtgagcagccccagaagccacacaggctc
tctctttcaatgctcaaggtgggctatcctgacatgacagggaaggtcgcagagtgctcagggtacgtgtagatggagttt
ctgacttgtcacgaacagctgccaagggttttcctctatgaagttacacttggcagtgcaaagggggcagctctcaggaga
aagccatcagtttccagggcccagatcctttcctagtgaagaggctgaacagataaaaagagaacatgaatgagggctcct
ttggaaaactcccagttttcctctgcctcacctgctcaggcccttgtgttttccttgtctggcccggggaagggaaacagc
agcccacacacaaattctgaggagcagggactggctatgtcctgtgtccaccagtttaccttttccttgtgggccaagagt
tctgctttgtcccagagtttggttatgagagagagagaaaagacacatcgtttcttcagcctcaacgacaaaattagggaa
aggcgttggaactacctagctgagctcagcatctgggagggtaaacccacaagaagaggcaagaacatcgccaaatcccat
tccttttcccgaggtacacgatgaaagtaacctccctagaacttggtgctaaattaaatcttccttcatccaatctaaagc
cgctgccctctcccatcattactgcccaggggtctgtttctgtggatggggtgccagcgcggctctgaaacctgaaaaccc
tggaggacccctccttctgagacctagcccacaccagcagtcctctcccacacgggggtctcttcttttgagacagtggga 
 
 



gcagatggggggctctgcgctggggaggcctcagctggatcctgccgggaagaaaaaagggagccaccgcggaggggggca
gccccgccccggtccgccagctctgctgcggattggcccgatgtctctatatctgggatgccttcctggcacgaagctaCC 
 
    Sox18-F 
ACGTCCCCAGTGTCTCCACCCGACGTCCATCAGACCTCCGTACTTGGCTTTGCAGTGCCCGCCACTGTCTCCTGCGCTCCC 
 
Start of Sox18 transcription 
GCGCCGCGTTCCGCCCAGGCCTTGCCCAGCTGGA ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCC  
 
                  Start of GFP 
TGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGC 
 
   GFP-R 
TGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGC
AGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGC
GCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCA
TCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACG
TCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGC
AGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCC
AGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTC
TCGGCATGGACGAGCTGTACAAGTCCGGTACAGCTCTCGACGGAGAAAGCTCAGGCTCTGGCTCAGAGTCTGACTCC ATG 
 

End of GFP 
GCCAATTTACTGACCGTACACCAAAATTTGCCTGCATTACCGGTCGATGCAACGAGTGATGAGTGTCGCAAGAACCTGATG 
 
Start of Cre 
GACATGTTCAGGGATCGCCAGGCGTTTTCTGAGCATACCTGGAAAATGCTTCTGTCCGTTTGCCGGTCGTGGGCGGCATGG
TGCAAGTTGAATAACCGGAAATGGTTTCCCGCAGAACCTGAAGATGTTCGCGATTATCTTCTATATCTTCAGGCGCGCGGT
CTGGCAGTAAAAACTATCCAGCAACATTTGGGCCAGCTAAACATGCTTCATCGTCGGTCCGGGCTGCCACGACCAAGTGAC
AGCAATGCTGTTTCACTGGTTATGCGGCGGATCCGAAAAGAAAACGTTGATGCCGGTGAACGTGCAAAACAGGCTCTAGCG
TTCGAACGCACTGATTTCGACCAGGTTCGTTCACTCATGGAAAATAGCGATCGCTGCCAGGATATACGTAATCTGGCATTT
CTGGGGATTGCTTATAACACCCTGTTACGTATAGCCGAAATTGCCAGGATCAGGGTTAAAGATATCTCACGTACTGACGGT
GGGAGAATGTTAATCCATATTGGCAGAACGAAAACGCTGGTTAGCACCGCAGGTGTAGAGAAGGCACTTAGCCTGGGGGTA
ACTAAACTGGTCGAGCGATGGATTTCCGTCTCTGGTGTAGCTGATGATCCGAATAACTACCTGTTTTGCCGGGTCAGAAAA
AATGGTGTTGCCGCGCCATCTGCCACCAGCCAGCTATCAACTCGCGCCCTGGAAGGGATTTTTGAAGCAACTCATCGATTG
ATTTACGGCGCTAAGGATGACTCTGGTCAGAGATACCTGGCCTGGTCTGGACACAGTGCCCGTGTCGGAGCCGCGCGAGAT
ATGGCCCGCGCTGGAGTTTCAATACCGGAGATCATGCAAGCTGGTGGCTGGACCAATGTAAATATTGTCATGAACTATATC
CGTAACCTGGATAGTGAAACAGGGGCAATGGTGCGCCTGCTGGAAGATGGCGAT CTCGAGCCATCTGCTGGAGACATGAG 
 
            End of Cre  Start of ER  
AGCTGCCAACCTTTGGCCAAGCCCGCTCATGATCAAACGCTCTAAGAAGAACAGCCTGGCCTTGTCCCTGACGGCCGACCA
GATGGTCAGTGCCTTGTTGGATGCTGAGCCCCCCATACTCTATTCCGAGTATGATCCTACCAGACCCTTCAGTGAAGCTTC
GATGATGGGCTTACTGACCAACCTGGCAGACAGGGAGCTGGTTCACATGATCAACTGGGCGAAGAGGGTGCCAGGCTTTGT
GGATTTGACCCTCCATGATCAGGTCCACCTTCTAGAATGTGCCTGGCTAGAGATCCTGATGATTGGTCTCGTCTGGCGCTC
CATGGAGCACCCAGTGAAGCTACTGTTTGCTCCTAACTTGCTCTTGGACAGGAACCAGGGAAAATGTGTAGAGGGCATGGT
GGAGATCTTCGACATGCTGCTGGCTACATCATCTCGGTTCCGCATGATGAATCTGCAGGGAGAGGAGTTTGTGTGCCTCAA
ATCTATTATTTTGCTTAATTCTGGAGTGTACACATTTCTGTCCAGCACCCTGAAGTCTCTGGAAGAGAAGGACCATATCCA
CCGAGTCCTGGACAAGATCACAGACACTTTGATCCACCTGATGGCCAAGGCAGGCCTGACCCTGCAGCAGCAGCACCAGCG
GCTGGCCCAGCTCCTCCTCATCCTCTCCCACATCAGGCACATGAGTAACAAAGGCATGGAGCATCTGTACAGCATGAAGTG
CAAGAACGTGGTGCCCCTCTATGACCTGCTGCTGGAGGCGGCGGACGCCCACCGCCTACATGCGCCCACTAGCCGTGGAGG
GGCATCCGTGGAGGAGACGGACCAAAGCCACTTGGCCACTGCGGGCTCTACTTCATCGCATTCCTTGCAAAAGTATTACAT
CACGGGGGAGGCAGAGGGTTTCCCTGCCACAGCTTGATGA AGATCTGAGCTCCCTGGCGGAATTCGGATCTTATTAAAGC 
 
        End of ER  Start of SV40 polyA 
AGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCAC 
 
 
 
 



TGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGTCGACGGTATCGATAAGCTTGATATCGA 
 

     End of SV40 
ATTCC gaagttcctattctctagaaagtataggaacttc aggtctgaagaggagtttacgtccagccaagctagcttgg 
 
polyA      Frt      Start of Kan/Neo 
ctgcaggtcgtggtacgaaattctaccgggggaggcgcttttcccaaggcagtctggagcatgcgctttagcagccccgct
gggcacttggcgctacacaagtggcctctggcctcgcacacattccacatccaccggtaggcgccaaccggctccgttctt
tggtggccccttcgcgccaccttctactcctcccctagtcaggaagttcccccccgccccgcagctcgcgtcgtgcaggac
gtgacaaatggaagtagcacgtctcactagtctcgtgcagatggacagcaccgctgagcaatggaagcgggtaggcctttg
gggcagcggccaatagcagctttgctccttcgctttctgggctcagaggctgggaaggggtgggtccgggggcgggctcag
gggcgggctcaggggcggggcgggcgcccgaaggtcctccggaggcccggcattctgcacgcttcaaaagcgcacgtctgc
cgcgctgttctcctcttcctcatctccgggcctttcgacctgcagcctgttgacaattaatcatcggcatagtatatcggc
atagtataatacgacaaggtgaggaactaaaccatgggatcggccattgaacaagatggattgcacgcaggttctccggcc
gcttgggtggagaggctattcggctatgactgggcacaacagacaatcggctgctctgatgccgccgtgttccggctgtca
gcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctgaatgaactgcaggacgaggcagcgcggcta
tcgtggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcgggaagggactggctgctattg
ggcgaagtgccggggcaggatctcctgtcatctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcgg
cggctgcatacgcttgatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatg
gaagccggtcttgtcgatcaggatgatctggacgaagagcatcaggggctcgcgccagccgaactgttcgccaggctcaag
gcgcgcatgcccgacggcgatgatctcgtcgtgacccatggcgatgcctgcttgccgaatatcatggtggaaaatggccgc
ttttctggattcatcgactgtggccggctgggtgtggcggaccgctatcaggacatagcgttggctacccgtgatattgct
gaagagcttggcggcgaatgggctgaccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgcatcgccttc
tatcgccttcttgacgagttcttctgaggggatcaattctctagagctcgctgatcagcctcgactgtgccttctagttgc
cagccatctgttgtttgcccctcccccgtgccttccttgaccctggaaggtgccactcccactgtcctttcctaataaaat
gaggaaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggat
tgggaagacaatagcaggcatgctggggatgcggtgggctctatggcttctgaggcggaaagaaccagctggggctcgact
agagcttgcggaacccttc gaagttcctattctctagaaagtataggaacttc ATCAGTCAGGTAC CAGAGATCGCCG  
 
   End of Kan/Neo   Frt               Sox18 Cont’ 
CCCGGCTACGGCGCACAGGACGACCCGCCCTCCCGCCGCGACTGTGCATGGGCCCCTGGAATCGGGGCCGCTGCTGAGGCG
CGCGGCCTCCCTGTCACCAACGTCTCGCCCACCTCGCCCGCCTCCCCGTCCAGCCTTCCGCGGAGCCCACCGCGCAGCCCC
GAATCAGGGCGCTATGGCTTTGGCCGCGGAGAGCGCCAAACTGCCGACGAGTTGCGCATTCGGCGGCCCATGAACGCCTTC 
 
 Sox18-R 
ATGGTGTGGGCGAAGGACGAGCGCAAGCGACTGGCGCAACAAAATCCGGATCTGCACAACGCAGTACTGAGCAAGATGCTG
Ggtgagagcctcgaatgcttagaggggcggcgagggaggggactttgggagagggtcgggattcgggattttatggctggt 
 
Exon/intron junction 
cgctggggtctatgccatgtttcacgccgcgcgcccaaggcgcacgacggtttggctagtcgtgcgcccgacactggtcca
ctaacaggctcccttcgcctacagGCAAAGCGTGGAAGGAGCTGAACACGGCGGAGAAGCGGCCCTTCGTGGAAGAGGCCG
AACGGCTGCGTGTGCAGCACTTGCGCGACCATCCCAACTACAAGTACCGGCCTCGCCGCAAAAAACAGGCGCGCAAGGTCC
GGAGGCTGGAGCCGGGCCTCTTGCTCCCGGGCCTCGTGCAGCCGTCTGCGCCGCCCGAGGCCTTCGCTGCAGCGTCAGGGT
CAGCTCGCTCCTTCCGCGAGCTACCCACTCTGGGTGCGGAGTTCGATGGCTTGGGGCTACCCACGCCCGAGCGCTCGCCTC
TGGACGGCCTGGAGCCTGGCGAGGCCTCCTTCTTCCCACCGCCTTTGGCGCCCGAGGACTGCGCTCTGCGGGCTTTCCGGG
CACCCTATGCCCCTGAGCTGGCACGGGACCCGAGCTTCTGCTACGGGGCGCCCCTGGCTGAAGCGCTCAGGACAGCGCCGC
CTGCCGCGCCACTCGCAGGTCTCTACTATGGCACCCTGGGCACTCCGGGCCCGTTTCCCAATCCTCTGTCACCACCACCTG
AGTCCCCGTCTCTTGAGGGCACAGAGCAACTGGAGCCTACCGCCGACCTTTGGGCCGATGTGGACCTCACCGAATTTGACC
AGTATCTCAATTGCAGCCGGACTCGACCGGATGCCACTACACTCCCCTACCACGTGGCACTGGCCAAACTAGGTCCGCGCG
CCATGTCCTGTCCAGAAGAGAGCAGCCTCATTTCTGCGCTGTCTGATGCTAGCAGCGCGGTCTATTACAGTGCTTGCATCT
CAGGCTAGACACTGTCCTTGCCCTCCACCGCTTCTGCATGTGGCCAAGTGGCAGAGTTGCCTGCTCCCTTCCTTTCGCATA
TGTATGTTAGGGTATGCAACAGCCTTTAGAGCTGGTGGCCTAAAGATGCCATTTCTGTCGCCTCCTCATTTACACACCTCC
TTCTGGGGGTTCCTGTGCTTTGGGCCTTCCCTAGGAACCTCAGGCCCTGGACGTGCTAGCTGCCTCTGCCAGGGTTGTTTT
TGAATCATCTAATTCTTTTCTGCTATGTATTTTCTAGAATGAGACTGTGTTTTTTACTTTGCCTTTATATATATATACATA
TATAATACAATATATTTAATTTTTAATTAAACTTTTTTCTTTaaaagggtttcagtgatcactagcatccatgcataagga
ctgtaaacacagaaatttactttgcttttgccttagccacaccactgccctccatccttccagtggggctcccagatatca
tcagctcccagcccgagttgcagcttttcctctgcaaacctaagcactgcccaggacagtatttttcatttggggagaact
gcagggctgacacctgaacattacagatacattaccagaccccagcagatagttgctaagaggggcagcaccatgtcacac
ttgctctgctcccccaggggacctgacttaggcaaagggttagtgaccaaggcagtgctcagacctcataagaatcacata



cctcaaatagtgatgtgaggagagctgcaactcggggccctattctctatagacagaggtcagagatgtataaaagtcccc
ttaagttccctagcttgagctttattacagaggcagtgattgggctccttccaggaggactgaggccctctctccggacca
tctatttttcaaagtcccttactagacaaacatgcatctagaaaggggtggcaaaatcaccctggaaatagtcccggcaca
cacatacaaacactgactagctagtccccttaatcccacttctgaaggaggagtctgtcctgccccggatttccatatagt
cttcaatggcggctgatccaaagattcacccacatggagtgtgaaacacctagcataactatgaagctgcaaatatatggc
tttccatgaaggtggtcatgtatgacttacctgaaaaaaacaaaacaaaaaaaaacaaaacctagggctagatgttcatgt
gggtccatgcacaggaagccagcttcccaatacaattaggaagaggtacacaagaagtggggatttcttaggcgtgttcag
cctctgaggcaagatgatatcatctctacactgaccaatatgaattacaaacagaggtagaagatgggtctgaccaggcct
gctaccagaattcatgggaactgtccccaagtgtttaactatttagactggggtatttttctgtcaacttacggacatacc
aagaagtatacgtcagatagctcagagacaactgaagcaacattctcgggtccagagcacttcttcagttctaggttctat
actattctatacttacattcccttctccccttggttagtagagtggaaccccaaagagtgtaggtgtggttccactctctc
tgtgaagagaagatagatcaatgtgctctctaaaagccccctttcccaattgtcatggaaaaaggctagtaagggtccagt
ttggagcaagatcaaatttacaagttccaaagggtggagactaccccacagcagcatcagaaagacatgagagatcacacc
actaacggcaacagtggattgataataggctctgtgtacctgtgtgtgtagggggggggggagttcctattatttttgcct
gagaagaccttcctcaccatcccccaaggatgaaccctcccaccctttcaggtagaaccatagcataaggccacactccta
attcctcatcctatctacctctttcccaaaaggtctgaacttctgtcccccaccccttttcatcccttcatcccttcaaca
gtctagtctgtccctggagtggcatgggtaatatgctaaataatttccagcagagaagcagggctgagaacaggtaagggt
ctccccagcaaatacaatcattactttgaatatttttgaggaaactgtcgtataccacataaagattcttgccccaataag
gtcaaggtggggcaggcagaggggtgggcatgtccacttaaggtctcagcctccccagctcccaactcagccgcactccag
aaagccttatcacctagcacctcctagcttcttctctgcccaggagttcctccaacttg 
 

c. 5’ Probe 
 gcttgaaggtctgaaaaggacaggcaatgatctaatgagataggatcatgggacatccccagggtctgc
cccaccaggccaactgtacctttgacccaaagcttgccctacccccttcctcagttcaggaaacatcggaagcc
caagccatttatttttctatttgtgatccctgccccccatctatgtctgcccagagctggccctgaccccagtg
gtggcctgaatgcttcccctctggccaaggcagggcggtggtgggtgggaagactcacactgccaagctcacac
ggagcctaagctccaggaggtcctatatccttgtcaccatatgatagtccctcccctgcatgcagttctcaggt
cctctgcccatcttgggggttgcagatcttcaccatagggctctgtggatctacaaccacagccaatcccactt
taggccctccttggacactggcttctgtggtcagacaaggcagggaccagtgacagataaaagggtctccagta
ttatgaggtagaaagtggaagctaggcatgtggatattggttttgtctgtgtagatggatacgag 
 

d. 3’ Probe 
tgccaaactaagattctgtggggcttggtccgtcagccactacccagactaaaatcttctgctctagga

taggacgggaactcactaaggagggaagagtgtacatagagggtagttgtttctaaggacctgagagcaggacc
tgagagctcttgttcccaggggtccttcctccagaattctcacagtttttccacaacccccgctcatggcttca
ttccttctcttggatttgaccatctacaactttatttttttgtaccacagccctggcttctaccactgttgcct
ctgggaacatgctgcacatgaccctggcccctacagctttaccatatctcccaggaatctgctcccacttctct
acctcatcctatatctatgccctgtcctccatgacttcatcccat 


