
Supplemental Table 1: BKPyV NCCR sequences 
 
 

Name Sequence 5’->3’ 
ww(1.4) TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT

GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAAC
TGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-1 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAAACATATCCATCCTAGGCATCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-2 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGTTATGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-4a TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCGATACCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-4b TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAATGACACTTCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-4 5CG TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCGGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-4 
5CG/10CT 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCGGCCCTTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-4 10CT TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT



GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCTTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-4 
7CG/10CT 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGGCCTTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-1* 
sp1-4a 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAAACATATCCATCCTAGGCATCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCGATACCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAA
ACTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-2* 
sp1-4a 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGTTATGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCTATTCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAA
ACTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-2* 
ets1-2 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGTTATGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAATATTAAGTGGAA
ACTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-4* 
ets1-2 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCGATACCCTGAAATTCTCAAATAAACACAATATTAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

sp1-(1,2,4a) TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAAACATATCCATCCTAGGCATCTTATATATTATAAAAAAAAAGGCCACAGTTATGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCT
CAGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCGATACCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGA
AACTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

yy1*sp1-2 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGTTATGAGCTGCTTACTGCTGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

nf1-1 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATAGAATGCAGTCTAACCATGACCTC



AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

nf1-2 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGAACATGCAATACGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

nf1-3 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTAGAAA
CTGGTCTAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

nf1-4 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAAC
TGGCCAAAGGAGTTTACATCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

nf1-5 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAAC
TGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTAGCATTGTCTCCAGTTAAACTGGACAAAGGCC 

nf1-(1,3,5) TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATAGAATGCAGTCTAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTAGAA
ACTGGTCTAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTAGCATTGTCTCCAGTTAAACTGGACAAAGGCC 

yy1*nf1-1 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACTGCTAGAATGCAGTCTAAACCATGACCT
CAGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAA
ACTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

ets1-2 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAATATTAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

ets1-2 
15.10 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAACAGGAAGTGGAAAC



TGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 
ets1-2 

HI-u6/CAP-
m5 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGGAGTGGAAAC
TGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

p53 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAAC
TGGCCAAA GGAGTGGAAAGCAGCCAGACATAACTTTCTTGCGGGCCTAGGAATCTTGGCCTT GTCCCCAGTTAAACTGGACAAAGGCC 

yy1 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACTGCTGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

ltag1-2 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGTGCCCAGAAAAATGCCCCACACCCTTACTACTTGAGAGAAAGGG
TGGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

ltag3-4 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGTAGCGGTAGCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAATTCTCAAATAAACACAAGAGGAAGTGGAAA
CTGGCCAAAGGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

R8-18 TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTCA
GGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAAACACAAGAGGAAGTGGAAACTGGCCAAAGGA
GTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

R8-18*  
sp1-(1,2,4a) 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAAACATATCCATCCTAGGCATCTTATATATTATAAAAAAAAAGGCCACAGTTATGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCT
CAGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCGATACCCTGAAAACACAAGAGGAAGTGGAAACTGGCCAAA
GGAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

R8-18* 
nf1-(1,3,5) 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATAGAATGCAGTCTAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAAACACAAGAGGAAGTAGAAACTGGTCTAAG
GAGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTAGCATTGTCTCCAGTTAAACTGGACAAAGGCC 



R8-18 
ltag1-2 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGTGCCCAGAAAAATGCCCCACACCCTTACTACTTGAGAGAAAGGG
TGGAGGCAGAGGCGGCCTCGGCCTCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAAACACAAGAGGAAGTGGAAACTGGCCAAAGG
AGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

R8-18 
ltag3-4 

TTTTGCAAAAATTGCAAAAGAATAGGGATTTCCCCCAAATAGTTTTGCTAGGCCTCAGAAAAAGCCTCCACACCCTTACTACTTGAGAGAAAGGGT
GGAGGCAGAGGCGGTAGCGGTAGCTTATATATTATAAAAAAAAAGGCCACAGGGAGGAGCTGCTTACCCATGGAATGCAGCCAAACCATGACCTC
AGGAAGGAAAGTGCATGACTGGGCAGCCAGCCAGTGGCAGTTAATAGTGAAACCCCGCCCCTGAAAACACAAGAGGAAGTGGAAACTGGCCAAAGG
AGTGGAAAGCAGCCAGACAGACATGTTTTGCGGGCCTAGGAATCTTGGCCTTGTCCCCAGTTAAACTGGACAAAGGCC 

 


