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Online Supplementary Figure S1. Nucleotide sequence patterns identified in the LMP1-BNLF1 genes coding for LMP1 natural variants from Reed-
Sternberg cells (RS1 to RS5-LMP1-variants), non-tumor B-cells of Hodgkin’s lymphomas (NT41, NT4, and NT6-LMP1-variants) and from B-cells of
benign reactive lymph nodes (RN1 to RN4-LMP1-variants). The sequence of the prototype B95.8-BNLF1 gene is numbered on the basis of published
sequences (GenBank accession number X01995). Nucleotide differences from the B95.8-BNLF1 sequence are underlined in gray. Hyphens specify
absence of nucleotides such as del15bp (nucleotides 168.496 to 168.482) and del30bp (nucleotides 168.286 to 168.257). The B95.8-BNLF1
sequence in italics, underlined with one or two lines indicate the N-terminal region (nucleotides 169.475 to 169.406), the six transmembrane span-
ning hydrophobic domains (nucleotides 169.406 to 168.764) and the cytoplasmic C-terminal region (nucleotides 168.763 to 168.161), respective-
ly. Sequences boxed represent the two intronic segments (nucleotides 169.207 to 169.130 and 169.043 to 168.967). Sequences in bold are the
two functional domains, CTAR1 (nucleotides 168.743 to 168.626) and CTAR2 (nucleotides 168.271 to 168.164). The 33 bp repeat units are indi-
cated by dotted boxes (nucleotides 168.574 to 168.428). Asterisks indicate nucleotide sequence identity between all the LMP1-BNLF1 genes.
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169.475 ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC

ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC
ATGGAACACGACCTTGAGAGGGGCCCACCGGGCCCGCGACGGCCCCCTCGAGGACCCCCC

KA KA AR A A A A A AR A AR A A A A A A AR AR A A A A AR A AR A A A A A A A AR AR I A A A AR A AR Rk * K

CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTGGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTGGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTTGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTGGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTTGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTGGCGCTACTGTTTTGCCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTGGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTTGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTGGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTGGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTGGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTGGCGCTACTGTTTTGGCTG
CTCTCCTCTTCCCTAGGCCTTGCTCTCCTTCTCCTCCTCTTGGCGCTACTGTTTTGGCTG
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TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCCTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGTCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
TACATCGTTATGAGTGACTGGACTGGAGGAGCCCTCCTTGTCCTCTATTCCTTTGCTCTC
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ATGCTTATAATTATAATTTTGATCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGATCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGCTCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGATCATCTTTATCTTCAGGAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGCTCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT
ATGCTTATCATTATCATTTTGATCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGATCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGATCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGATCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGATCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGATCATCTTTATCTTCAGGAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGATCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT
ATGCTTATAATTATAATTTTGATCATCTTTATCTTCAGAAGAGACCTTCTCTGTCCACTT

KAKAAKkKhKhKk KAKAAKX *hkhkhkhk AAXAAIAIAAAAAAAA A K*K* K*AAAA A A A AA A A AN AR A XX KK

GGAGCCCTTTGTATACTCCTACTGATGA|GTAAGTATTACACCCTTTGCCCCACACCCCCT]

GGAGCCCTTTGTCTACTCCTACTGATGA|GTAAGTATTACACCCTTTGCCCCACACCCCCT]

GGAGCCCTTTGTCTACTCCTACTGATGA|GTAAGTATTACACCCTTTGCCCCACTCCCCCT)

GGAGCCCTTTGTATACTCCTACTGATGAIGTAAGTATTACACCCTTTGCCCCACACCCCCT]

GGAGCCCTTTGTCTACTCCTACTGATGA|GTAAGTATTACACCCTTTGCCCCACACCCCCT]

GGAGCCCTTTGTCTACTCCTACTGATGA|GTAAGTATTACACCCTTTGCCCCACACCCCCT]

GGAGCCCTTTGTATACTCCTACTGATGAIGTAAGTATTACACCCTTTGCCCCACACCCCCT]

GGAGCCCTTTGTATACTCCTACTGATGAIGTAAGTATTACACCCTTTGCCCCACACCCCCT]

GGAGCCCTTTGTCTACTCCTACTGATGA|GTAAGTATTACACCCTTTGCCTCACACCCCCT]

GGAGCCCTTTGTATACTCCTACTGATGAIGTAAGTATTACACCCTTTGCCCCACACCCCCT]

GGAGCCCTTTGTATACTCCTACTGATGAIGTAAGTATTACACCCTTTGCCCCACACCCCCT]

GGAGCCCTTTGTATACTCCTACTGATGAIGTAAGTATTACACCCTTTGCCCCACACCCCCT]

GGAGCCCTTTGTATACTCCTACTGATGAIGTAAGTATTACACCCTTTGCCCCACACCCCCT]

KAKAKKKKKIKAKAAKN AAKKAAAAAAAA KR A A AAAAAA AR XA AA A A A A AR A XA K *h k% *AhAkhkhk%

TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAqTCACCCTCCTGCTC
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TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
CTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCAGTCACCCTCCTGCTC
TTCCCTTACTCTTCCTTCTCTAACGCACTTTCTCCTCTTTCCCCGGTCACCCTCCTGCTC
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ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTTCCTTGGAATTGTGCTGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTACCTTGGAATTGTGCCGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTACCTTGGAATTGTGCTGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTTCCTTGGAATTGTGCTGTTCATCTTC
GTCGCTCTCTGGAATTTGCACGGACAGGCATTGTACCTTGGAATTGTGCTGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTACCTTGGAATTGTGCTGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTTCCTTGGAATTGTGCTGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTTCCTTGGAATTGTGCTGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTACCTTGGAATTGTGCTGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTTCCTTGGAATTGTGCTGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTTCCTTGGAATTGTGCTGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATCGTTCCTTGGAATTGTGCTGTTCATCTTC
ATCGCTCTCTGGAATTTGCACGGACAGGCATTGTTCCTTGGAATTGTGCTGTTCATCTTC
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GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

CGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATCATTTACCACACCCCCACTTTT

GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

GGGTGCTTACTTG

GTAAGATCTAACATTCCCTAGGAATTATTTACCACACCCCCACTTTT]

GGGTGCTTACTTG

GTAAGATCTAACATTCCCAAGGAATTATTTACCACACCCCCACTTTT]

KAKKAK KK AKAAAKAAKA KA KAAAAAAAKA AR A A A A A A, AA XA hhk* AAAAA A AKX AAAAAA AR AR A KK

CCAACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTATCTGGATCTACTTATTGGAGAT
CCCACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTCTCTGGATCTACTTATTGGAGAT
CCCACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTCTCTGGATCTACTTATTGGAGAT
CCAACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTATCTGGATCTACTTATTGGAGAT
CCCACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTCTCTGGATCTACTTATTGGAGAT
CCAACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTCTCTGGATCTACTTATTGGAGAT
CCAACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTATCTGGATCTACTTATTGGAGAT
CCAACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTATCTGGATCTACTTATTGGAGAT
CCAACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTGTCTGGATCTACTTATTGGAGAT
CCAACCCTAACACTCTTTTTTCAACGCAGTCTTAGGCATCTGGATCTACTTATTGGAGAT
CCAACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTATCTGGATCTACTTATTGGAGAT
CCAACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTATCTGGATCTACTTATTGGAGAT
CCAACCCTAACACTCTTTTTTCAACGCAGTCTTAGGTATCTGGATCTACTTATTGGAGAT

KKk AKA KK KAKAKAAAA A KNI A AAAAA A A XK KA A A AKX XK R Ik kI Sk i i

GCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
TCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
TCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
GCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
TCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
TCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
GCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
GCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
GCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
GCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCCTCTTCCT
GCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
GCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCTTCTTCCT
GCTCTGGCGACTTGGTGCCACCATCTGGCAGCTTTTGGCCTTCTTCCTAGCCCTCTTCCT
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169.056

168.996

168.936

168.876
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AGACCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCTGCCCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCCGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGGCCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT
AGACCTCATCCTGCTCATTATTGCTCTCTATCTACAACAAAACTGGTGGACTCTATTGGT

KKk KKK KKKAAKA AKX KA A A KA AR A A A KR A A A A AAA AR A A A A A A AR AR A A A AR A AN AR A XX,k

TGATCTCCTTTGGCTCCTCCTGTTTCTGGCGATTTTAATCTGGATGTATTACCATGGACA
TGATCTCCCTTGGCTCCTCCTGTTTCTGGCGATTTTAATCTGGATGTATTACCATGGACA
TGATCTCCTTTGGCTCCTCCCGTTTCTGGCGATTTTAATCTGGATGTATTACCATGGACA
TGATCTCCTTTGGCTCCTCCTGTTTCTGGCGATTTTAATCTGGATGTATTACCATGGACA
TGATCTCCTTTGGCTCCTCCTGTTTCTGGCGATTTTAATCTGGATGTATTACCATGGACA
TGATCTCCTTTGGCTCCTCCTGTTTCTGGCCATTTTAATCTGGATGTATTATCATGGACC
TGATCTCCTTTGGCTCCTCCTGTTTCTGGCGATTTTAATCTGGATGTATTACCATGGACA
TGATCTCCTTTGGCTCCTCCTGTTTCTGGCGATTTTAATCTGGATGTATTACCATGGACA
TGATCTCCTTTGGCTCCTCCTGTTTCTGGCGATTTTAATCTGGATGTATTACCGTGGACA
TGATCTCCTTTGGCTCCTCCTGTTTCTGGCGGTTTTAATCTGGATGTATTACCATGGACA
TGATCTCCTTTGGCTCCTCCTGTTTCTGGCGATTTTAATCTGGATGTATTACCATGGACA
TGATCTCCTTTGGCTCCTCCTGTTTCTGGCGATTTTAATCTGGATGTATTACCATGGACA
TGATCTCCTTTGGCTCCTCCTGTTTCTGGCGATTTTAATCTGGATGTATTACCATGGACA

KAk KkAkhkKhkkhk K AAkAkAkkAkhkkhkkhk k, K AAkrAkhkkhkk*k KAk hkKhkkhkkhkhkAkAAAkhAkhkhkkhkk k k, * *kkk%

ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACACTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAGCACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCCA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA
ACGACACAGTGATGAACACCACCACGATGACTCCCTCCCGCACCCTCAACAAGCTACCGA

KAKA KA KK*K’ KAAKAAAKXN FAAKAAAAA A KA AAAAAAA AR A A A A A A A A AR A A AR A A AN A AR X K* %

TGATTCTGGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTCGTGAG
TGATTCTAGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCGCCTGCTCGTGAC
TGATTCTAGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTCGTGAC
TGATTCTGGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTTGTGAG
TGATTCTGGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTCGTGAG
CGATTCTAGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTCGTGAG
TGATTCTGGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTCGTGAG
TGATTCTGGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTCGTGAG
TGATTCTAGCAATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTCGTGAG
TGATTCTGGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTCGTGAG
TGATTCTGGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTTGTGAG
TGATTCTGGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTCGTGAG
TGATTCTGGCCATGAATCTGACTCTAACTCCAACGAGGGCAGACACCACCTGCTCGTGAG

KAAKKKhK* Kh Kk AAAKAKAKAXAAAAAAA KA KA AAAAAA AR XA IAAAAAA AR AKX K*Khk h h*x *hkx%

TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCAACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGGGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTGGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC
TGGAGCCGGCGACGGACCCCCACTCTGCTCTCAAAACCTAGGCGCACCTGGAGGTGGTCC

KAk hKhkKhkKhK Kk AAAKAKAKAAAAAAAA KN KA AAAAAAA AR I’ K’ KA A AR A A A A A A AN AR A XX KK
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GACAATGGCCCACAGGACCCTGACAACACTGAT

GACAATGACCCACAGGGCCCTGACAA

GACAATGGCCCACAGGACCCTGACAACACTGAT

GACAGTGGCCCACAGGACCCTGACAA,

GACAATGGCCCACAGGACCCTGACAACACTGAT

GACAATGGCCCACAGGACCCTGACAA!

GACAATGGCCCACAGGACCCTGACAACACTGAT

GACAATGGCCCACAGGACCCTGACAA!

GATAATGGCCCACAGGACCCTGACAACACTGAT

GACAATGGCCCACAGGACCCTGACAA

GACAATGGCCCACAGGACCCTGACAACACTGAT

GACAATGGCCCACAGGACCCTGACAA

GACAATGGCCCACAGGACCCTGACAACACTGAT

GACAATGGCCCACAGGACCCTGACAA,

GACAATGGCCCACAGGACCCTGACAACACTGAT

GACAATGGCCCACAGGACCCTGACAA!

GACAATGGCCCACAGGACCCTGACAACACTGAT

GACAATGGCCCACAGGGCCCTGACAA!

GACAATGGCCCACAGGACCCTGACAACACTGAT

GACAATGGCCCACAGGACCCTGACAA

R

GACAATGGCCCACAGGACCCTGACAACACTGAT

GACAATGGCCCACAGGACCCTGACAA

kKK Kk Kk R ek I I S S bk ki

kkkhkk Kk KAhkkkkhkkhkkhk KAhkkkkkk k)

CACTGATI{GACAATGGCCCACATGACCCGCTGCCT
CACTGATIGACAATGGCCCA

CAGGACCCTGACAACACTGATIGACAA)
CAGGACCCTGACAACACTGATIGACAA)

CACTGATIGACAATGGCCCA-——————————————

CAGGGCCCTGACAACACTGATIGACAR)

CACTGATIGACAATGGCCCACACGACCCGCTGCCT

CAGGACCCTGACAACACTGATIGACAA

CACTGATIGACAATGGCCCACATGACCCGCTGCCT

CAGGACCCTGACAACACTGATIGACAR]

CACTGAT|GACAATGGCCCA=-—=————————————— CAGGACCCTGACAACACTGAT|GACARA]
CACTGATIGACAATGGCCCA-—————————————— CAGGGCCCCGACAACACTGAT{GACAA)
CACTGATIGACAATGGCCCACATGACCCGCTGCCTCAGGACCCTGACAACACTGATIGACAA,

CACTGAT!

GACAATGGCCCACATGACCCGCTGCCTCAGGACCCTGACAACACTGAT

GACAA)

CACTGAT!

GACAATGGCCCACATGACCCGCTGCCTCAGGACCCTGACAACACTGAT

GACAR)

CACTGAT;

GACAATGGCCCACATGACCCGCTGCCTCAGGACCCTGACAACACTGAT,

GACAG

CACTGAT!

GACAATGGCCCACATGACCCGCTGCCTCAGGACCCTGACAACACTGAT

GACAR)

CACTGAT;

GACAATGGCCCACATGACCCGCTGCCTCAGGACCCTGACAACACTGAT

GACAR

R R I I R ki

TGGCCCACAGGACCCTGACAACACTGAT

kkhkkhkk KAk KhkkkAkkhkAkAkAAAkkAkkKh k%)

TGGCCCACAGGGCCCTGACAACACTGAT

GACAATGGCCCACAGGGCCCTGACAACACTGA:

TGGCCCACAGGGCCCTGACAACACTGAT

GACAATGGCCCACAGGACCCTGACAACACTGA

TGGCCCACAGGACCCTGACAACACTGAT

TGGCCCACAGGACCCTGACAACACTGAT

TGGCCCACAGGACCCTGACAACACTGAT

TGGCCCACAGGACCCTGACAACACTGAT

TGGCCCACAGGACCCTGACAACACTGAT

TGGCCCACAGGACCCTGACAACACTGAT

TGGCCCACAGGACCCTGACAACACTGAT

TGGCCCACAGGACCCTGACAACACTGAT

TGGCCCACAGGACCCTGACAACACTGAT

TGGCCCACAGGACCCTGACAACACTGAT

R R I I S R I I i

168.456

168.428

——————— GACAATGGCCCACATGACCCGCTGCCTCATAGCCCTAGCGACTCTGCTGGAAA 168.375

_____________ -

-~GACAATGGCCCACATGACCCGCTGCCTCATAACCCTAGCGACTCTGCTGGAAA

kACTGAT@ACAATGGCCCACATGACCCGCTGCCTCATAACCCTAGCGACTCTGCTGGAAA

——————— GACAATGGCCCACATGACCCGCTGCCTCATAACCCTAGCGACTCTGCTGGAAA
——————— GACAATGGCCCACATGACCCGCTGCCTCATAGCCCTAGCGACTCTGCTGGAAA
——————— GACAATGGCCCACATGACCCGCTGCCTCATAGCCCTAGCGACTCTGCTGGAAA
——————— GACAATGGCCCACATGACCCGCTGCCTCATAGCCCTAGCGACTCTGCTGGAAA
——————— GACAATGGCCCACACGACCCGCTGCCTCATAGCCCTAGCGACTCTGCTGGAAA
——————— GACAATGGCCCACATGACCCGCTGCCTCATAGCCCTAGCGACTCTGCTGGAAA
——————— GACAATGGCCCACATGACCCGCTGCCTCATAGCCCTAGCGACTCTGCTGGAAA

KAKKKAKAKAKAAKAKAKA KK’ AAKAAAAXA XK KAAAAANKN Ak hdAAAAA A A XA *AAAA KK KK



B95.8
RS1
RS2
RS3
RS4
RS5
NT1
NT4
NT6
RN1
RN2
RN3
RN4

B95.8
RS1
RS2
RS3
RS4
RS5
NT1
NT4
NT6
RN1
RN2
RN3
RN4

B95.8
RS1
RS2
RS3
RS4
RS5
NT1
NT4
NT6
RN1
RN2
RN3
RN4

B95.8
RS1
RS2
RS3
RS4
RS5
NT1
NT4
NT6
RN1
RN2
RN3
RN4

B95.8
RS1
RS2
RS3
RS4
RS5
NT1
NT4
NT6
RN1
RN2
RN3
RN4

TGATGGAGGCCCTCCACAATTGACGGAAGAGGTTGAAAACAAAGGAGGTGACCAGGGCCC
TGATGGAGGCCCTCCAGAATTGACGGAAGAGGTTGAAAACAAAGCAGGTGCCCGGGGCCC
TGATGGAGGCCCTCCAGAATTGACGGAAGAGGTTGAAAACAAAGGAGGTGACCAGCGCCA
TGATGGAGGCCCTCCACAATTGACGGAAGAGGTTGAAAACAAAGGAGGTGACCAGGGCCC
TGATGGAGGCCCTCCACAATTGACGGAAGAGGTTGAAAACAAAGGAGGTGACCAGGGCCC
TGATGGAGGCCCTCCAAATTTGACGGAAGACGTTGAAAACAAAGGAGGTGACAGGAGCCC
TGATGGAGGCCCTCCAAATTTGACGGAAGAGGTTGAAAACAAAGGAGGTGACCGGGGCCC
TGATGGAGGCCCTCCACAATTGACGGAAGAGGTTGAAAACAAAGGAGGTGACCAGGGCCC
TGATGGAGGCCCTCCACAATTGACGGAAGAGGTTCAAAACAAAGGAGGTGACCAGGGCCC
TGATGGAGGCCCTCCACAATTGACGGAAGAGGTTGAAAACAAAGGAGGTGACCAGGGCCC
TGATGGAGGCCCTCCACAATTGACGGAAGAGGTTGAAAACAAAGGAGGTGACCAGGGCCC
TGATGGAGGCCCTCCACAATTGACGGAAGAGGTTGAAAACAAAGGAGGTGACCAGGGCCC
TGATGGAGGCCCTCCACAATTGACGGAAGAGGTTGAAAGCAAAGGAGGTGACCAGGGCCC

KAKA KA KKhK A AAAAAXK* K, K,k kA hAkhkhkkhkkhk k, * k% **k*k * k kk k*x*x **xk*kk** * * Kk kK

GCCTTTGATGACAGACGGAGGCGGCGGTCATAGTCATGATTCCGGCCATGGCGGCGGTGA
GCCTTCGATGACAGACGGTGGCGGCGGTCATAGTCATGATTCCGGCCGTGGCGGCGGTGA
GCCTTCGATGACAGACGGTGGCGGCGGTCATAGTCATGATTCCGGCCGTGGCGGCGGTGA
GCCTTTGATGACAGACGGAGGCGGCGGTCATAGTCATGATTCCGGCCATGGCGGCGGTGA
GCCTTTGATGACAGACGGAGGCGGCGGTCATAGTCATGATTCCGGCCATGGCGGCGGTGA
GICTTCGATGACAGACGGTGGCGGCGGT === ==——=—=———————————————————— GA
GCCTTCGATGACAGACGGTGGCGGCGGT === ===~ =—=———————=————————————— GA
GCCTTTGATGACAGACGGAGGCGGCGGTCATAGTCATGATTCCGGCCATGGCGGCGGTGA
GCCTTTGATGACAGACGGAGGCGGCGGTCATAGTCATGATTCCGGCCATGGCGGCGGTGA
GCCTTTGATGACAGACGGAGGCGGCGGTCATAGTCATGATTCCGGCCATGGCGGCGGTGA
GCCTTTGATGACAGACGGAGGCGGCGGTCATAGTCATGATTCCGGCCATGGCGGCGGTGA
GCCTTTGATGACAGACGGAGGCGGCGGCCATAGTCATGATTCCGGCCATGGCGGCGGTGA
GCCTTTGATGACAGACGGAGGCGGCGGTCATAGTCATGATTCCGGCCATGGCGGCGGTGA

Kk kkKk KAk KAkAAAAAkKAkKhKhKh KAAKAAK KKk K * )

TCCACACCTTCCTACGCTGCTTTTGGGTTCTTCTGGTTCCGGTGGAGATGATGACGACCC
TTCACACCTTCCTACACTGCTTTTGGGTACTTCTGGTTCCGGTGGAGATGATGACGACCC
TCCACACCTTCCTACACTGCTTTTGGGTACTTCTGGTTCCGGTGGAGATGATGACGACCC
TCCACACCTTCCTACGCTGCTTTTGGGTTCTTCTGGTTCCGGTGGGGATGATGACGACCC
TCCACACCTTCCTACGCTGCTTTTGGGTTCTTCTGGTTCCGGTGGAGATGATGACGACCC
TCCACACCTTCCTACGCTGCTTTTGGGTACTTCTGGTTCCGGTGGAGATGATGACGACCC
TCCACACCTTCCTACGCTGCTTTTGGGTACTTCTGGTTCCGGTGGAGATGATGACGACCC
TCCACACCTTCCTACGCTGCTTTTGGGTTCTTCTGGTTCCGGTGGAGATGATGACGACCC
CCCACACCTTCCTACGCTGCTTTTGGGTACTTCTGGTTCCGGTGGAGATGATGACGACCC
TCCACACCTTCCTACGCTGCTTTTGGGTTCTTCTGGTTCCGGTGGAGATGATGACGACCC
TCCACACCTTCCTACGCTGCTTTTGGGTTCTTCTGGTTCCGGTGGGGATGATGACGACCC
TCCACACCTTCCTACGCTGCTTTTGGGTTCTTCTGGTTCCGGTGGAGATGATGACGACCC
TCCACACCTTCCTACGCTGCTTTTGGGTTCTTCTGGTTCCGGTGGAGATGATGACGACCC

KAKKKKAKAKAAKAAKAKXN KAAKAAAAA KK K* K’ AAAAAA A A AAAAAAAKR *hAd A AA A A A Ak k%)

CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA- - ————————————————————————
CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————
CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————
CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————
CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————
CCACGGCCCAGTTCAGCTAAGCTACTATGACCAACCTTTCTTTACTTCTAGGCATTACCA
CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————
CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————
CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————
CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————
CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————
CCACGGTCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————
CCACGGCCCAGTTCAGCTAAGCTACTATGACTAA-—————————————————————————

KAKKAKK* KAKAAAAA KK IAAAAAA XA XXX A AKX * %

168.315

168.255

168.195

168.161





