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GATCTGATAAGTCCCAGGACTTCAGAAGAGCTGTGAGACCTTGGCCAAGTCACTTCCTCCTTCAGGAACATT
GCAGTGGGCCTAAGTGCCTCCTCTCGGGACTGGTATGGGGACGGTCATGCAATCTGGACAACATTCACCTTT
AAAAGTTTATTGATCTTTTGTGACATGCACGTGGGTTCCCAGTAGCAAGAAACTAAAGGGTCGCAGGCCGGT

ag e TTCTGCTAATTTCTTTAATTCCAAGACAGTCTCAAATATTTTCTTATTAACTTCCTGGAGGGAGGCTTATCA
TTCTCTCTTTTGGATGATTCTAAGTACCAGCTAAAATACAGCTATCATTCATTTTCCTTGATTTGGGAGCCT
AATTTCTTTAATTTAGTATGCAAGAAAACCAATTTGGAAATATCAACTGTTTTGGAAACCTTAGACCTAGGT
CATCCTTAGTAAGATCTTCCCATTTATATAAATACTTGCAAGTAGTAGTGCCATAATTACCAAACATAAAGC
CAACTGAGATGCCCAAAGGGGGCCACTCTCCTTGCTTTTCCTCCTTTTTAGAGGATTTATTTCCCATTTTTC
TTAAAAAGGAAGAACAAACTGTGCCCTAGGGTTTACTGTGTCAGAACAGAGTGTGCCGATTGTGGTCAGGAC
TCCATAGCATTTCACCATTGAGTTATTTCCGCCCCCTTACGTGTCTCTCTTCAGCGGTCTATTATCTCCAAC
AGGGCATAAAACACTGAGTAAACAGCTCTTTTATATGTGTTTCCTGGATGAGCCTTCTTTTAATTAATTTTC
TTAAGGGATTTCCTCTAGGGCCACTGCACGTCATGGGGAGTCACCCCCAGACACTCCCAATTGGCCCCTTGT
CACCCAGGGGCACATTTCAGCTATTTGTAAAACCTGAAATCACTAGAAAGGAATGTCTAGTGACTTGTGGGC
GCCAAGGCCCTTGTTATGGGGATGAAGGCTCTTAGGTGGTAGCCCTCCAAGAGAATAGATGGTGAATGTCTC
TTTTCAGACATTAAAGGTGTCAGACTCTCAGTTAATCTCTCCTAGATCCAGGAAAGGCCTAGAAAAGGAAGC

A H I I k CCTGACTGCATTAATGGAGATTCTCTCCATGTGCAAAATTTCCTCCACAAAAGAAATCCTTGCAGGGCCATT
ty p I ca ge n e oo s TTAATGTGTTGGCCCTGTGACAGCCATTTCAAAATATGTCAAAAAATATATTTTGGAGTAAAATACTTTCAT
TTTCCTTCAGAGTCTGCTGTCGTATGATGCCATACCAGAGTCAGGTTGGAAAGTAAGCCACATTATACAGCC

. ] . TTAACCTAAAAAAACAAAAAACTGTCTAACAAGATTTTATGGTTTATAGAGCATGATTCCCCGGACACATTA

a b It I I ke t h I S vee GATAGAAATCTGGGCAAGAGAAGAAAAAAAGGTCAGAGTTTAATCCTCATTCCTAAGTTATGTAAACCAAAL

ATAAAATTCTGAAGATGTCCTGATCATCTGAATGGACCCTTCCTCTGGACCAGGGCATTCCAAAGTTAACCT
GAAAATTGGTTTGGGCCATGATGGGAAGGGAGGTTTGGATATGCCTCATTATGCCCTCTTCCCTTTCAGAAT
TCAGGAAAAGCCAACCAGCATTAACATCAACACAGATTTTCAGATCTTAGGTTTCTTTCCGATCTATTCTCT
CTGAACCCTGCTACCTGGAGGCTTCATCTGCATAATAAAACTTTAGTCTCCACAACCCCTTATCTTACCCCA
GACATTCCTTTCTATTGATAATAACTCTTTCAACCAATTGCCAATCAGGGTATGTTTAAATCTACCTATGAC
CTGGAAGCCCCCACTTTGCACCCTGAGATCAAACCAGTGCAAATCTTATATGTATTGATTTGTCAATGAAAAL
CAGTCAAAGCCAGTCAGGCACAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTAGAT
CACCTGAGGTCAGGAGTTCGACACCAGCCTGGCCAACATGGTGAAACCCCGTCCCTACTAAAATACAAAAAT
TAGCCCAGCTTGGTGGTGGGCACCTGTAATCTTAGCTACTGCAGAGACTGAGGCAGGAGAATCGCTTGAACC
CAGGAGGTGGAGGTTGCAGTGACCTGAGATTTTGCCATTGCACTCCAGCCTGGGCAACAGAGCAAGACTCTA
TCTCAAAAAACAAACAAACAAACAAACAAACAAACAAACTGTCAAAATCTGTACAGTATGTGAAGAGATTTC
TTCTGAACCAAATATGAATGACCATGGTCCATGACACAGCCCTCAGAAGACCCTGAGAACATGTGCCCAAGC
TGGTCACAGTGCATCTTAGTTTTGTACATTTTAGGGAGATATGAGACTTCAGTCAAATACATTTTTAAAAAAL
TACATTGGTTTTGTCCAGAAAGCCAGAACCACTCAAAGCAGGGGTTTCCAGGTTATAAGTAGATTTAAAATT
TTTCTGATTGACAATTGGTTGAAAGAGTTGTCAATAGAAAGGAATGTCTGCATTGTGACAAGAGGTTGTGGA
GACCAAGTTTCTGTCATGCAGATGAAGCCTTCAGGTAGCAGGCTTCCAAGATAACAGGTTGTAAATAGTTCT
TATCAGACTTAAGTTCTGTGGAGACGTAAAATGAGGCATATCTGACCTCCACTTCCAAAAACATCTGAGACA
GGTCTCAGTTAATTAAGAAAGTTTGTTCTGCCTAGTTTAAGGACATGCCCATGACACTGCCTCAGGAGGTCC
TGACAGCATGTGCCCAAGGTGGTCAGGATACAGCTTGCTTCTATATATTTTAGGGAGAAAATACATCAGCCT
GTAAACAAAAAATTAAATTCTAAGGTCCCTGAACCATCTGAATGGGCTTTCTTCTAGGCCAGGGCACTCTAL
AATTGAAGAACCTGAACATTCCTTTCTATTGATAATACTTTCAGCCAGTTGAGCCCATTCAGACCACAGCAA
GGTGCCAGGCCAGGCAAGGGCTGACTTGAGATACCTGCCAGATGAGTCACTGGCAAAAGGTGCTGCTCCCTC
GTGAGGGAGAAACACCAGGGGCTGGGAGAGGCCCAGAAGGCTCTGAAGGAGTTTTGGTTTGGCTGGCCATGT
GTGCAATTAGCGTGATGAGCTCTGACATGGCCTTGCATGGACGGATTGGGCAGGACACCCCAGCTGAGGAGC
ATGGCAGGAGTGATGGCACAGGGGAAAGGGTGGCATACCCAGGTGACAGCTCCCCACTACCTCCACTCTGTC
CTGCAGCTCAGGGGCTGGGTCTTCTGCTGCAACTCAGCCCCTCTGTACCAGCCCTGGCCTCATTCCCTTGGT
TCCAGGACACCCAGCTGACAAAAGGGACTTGCCTGTACCCCTGCACCTGGTCCTACACCTGGCTCCTGGGTT
GTCAGCAGGTGTTTGTTGGGCCAACGAGTGCATGGATGGAAACACAGACAGAAGGACAGATGGAGAGATGGT
GGGTGGCCAGACAAAGGAGTAACTTGGTGAGGAATGTGCATTAGGAAATCACAGAAGAGCAGAAACTGTTTC
AAAATTCCAAGTGGGGAAAGTGAGGAGGTGAAGCAGGGCTGAAGGGCCTCCCTCAGAGCCTTCTCCCACTCT
GTGGTGTCCACATCCCCTTGGTCGTCCTTGTGGGAGGCACTCACCTTTTGCTCAGCCTATTGTGGCTACAGC
CCAGCAGGTCCCAGGTGGCACCAGCCAAGATGAAGGTGGCATTGAGGGCTGAAGTCTCCCTCACCATGAAGC
GATGATGTATAGTGGGTGGGGCCTCAGGAGGAAGAGGGCCACCAACCCTACCTGGCCCCTAACCTGCTGCCT
GGAGTAGGCAGGTACCAGAGGCATGGGGTGAGGCATGTTGCAGGTCGAGGACCAGGGCCATCTCACTGCCTC
AGCCCATGGACTGGCTCAGGGGTCTGTCAGATGATTCTAGAGCTGAGTTGGAGGTAAGGGCAGGGGGTTTGT
TCCTGGGTTCAAGACCATGGAAGGAAGGGGTAGAGAAGGAGGCCAACAAGTGAGGAGGCAAATTACAGTGGC
TGGCAGAAGGAGAGAGAAGCCAGGACAGGTGGCTGTGGCCCTGTCCCTGCAGGCAGACCCAGGAAGGAGCTC
AGAGACAGGATTCATGCCAAGCCTGCCTACCCAGCACATCTCTCCTCATGGACATGAGAGAAAACCCTCCAC
CTTGGCCCTCACATCTGTGAAACCCACAGTAATGGGGCTGACATCCTCTGCCCTATGCAAGAGAGGTTTCCC
AAGCACTTGCAGCAAGTGAGACTGCACAGGATGGCGAATCCACAAAGAACACGTTGTTCTCATGCTCTTTGC
AAGCACCAATTTACATTCTGACAGTTTTGTGGGGAGATGAGACCAGTGAAAACCAGGGAACCCTGCTCATTA
GGGGAACCCTTGGTGGTCTCTGCTTGGAAGCCGGGCTGCAGAGGACTGTAAGATCAACCGCCGGGGCTGTAC
GTGATGGCTCAGGCACTGGATTCTCCATGGAGGACCCCATGAATGCACTTTGAAAGGTCAGCTCCATGGGTC
TCAGCTGGCTGGGCCCATTTGGGAGTTCTATCTTTGGGGAAGGATGCTTTCCTAGGCTCTGTTGCACGCTGC
CCCTAGGCTCAGGCCAGGATCAAAATCAAAGTCAGCTTCATGCCCAAGGAGGGCATGGCACTACCTCCTCCA
GGGCCACAGGGTGGGGCCTAAATTCCATCCTGCGGGATCCCAGGTCAGGAACAAGGCCCAGGGATGCTGCTT

. CTGGGTCTGAACCCCAGGTATGGGTCAAGAGGGCTCCAACTTCAAGGGTGAGGTTATTCATGG TAGAAGAAA 0 U4
i i e CTGTAAGTCTCCCAGGACATTCCCTCCATGTAAGCAGGAAGCTGCCCCTTTGCTTCCCAAGACAAAAAGGTA
M CANCER | BARTS Insafiite for Worriar's Kl TGAGGCTGGTTGTCCAGCACCGACCCACCCTGGGGCTGGAAAGGC TGGGAGGGCAGGTTGGCACATTCCCAG Barts Health m
£ RESEARCH | CENTRE ie for wome 1ed TTTGAGGGAGCCAGGTGTATTCCTGAGCCTGGGCATTGGATGAAAATGTTAGGGTGGGCCTATGATTAGGCC
At UK TGAGAGGTTGTTTGTCTCCCATCAGTGGAGCTGGCAATCTGACGATGCCTCTCTTTGGACCCTGGCCTTCAG
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GATCTGATAAGTCCCAGGACTTCAGAAGAGCTGTGAGACCTTGGCCAAGTCACTTCCTCCTTCAGGAACATT


GCAGTGGGCCTAAGTGCCTCCTCTCGGGACTGGTATGGGGACGGTCATGCAATCTGGACAACATTCACCTTT


AAAAGTTTATTGATCTTTTGTGACATGCACGTGGGTTCCCAGTAGCAAGAAACTAAAGGGTCGCAGGCCGGT


TTCTGCTAATTTCTTTAATTCCAAGACAGTCTCAAATATTTTCTTATTAACTTCCTGGAGGGAGGCTTATCA


TTCTCTCTTTTGGATGATTCTAAGTACCAGCTAAAATACAGCTATCATTCATTTTCCTTGATTTGGGAGCCT


AATTTCTTTAATTTAGTATGCAAGAAAACCAATTTGGAAATATCAACTGTTTTGGAAACCTTAGACCTAGGT


CATCCTTAGTAAGATCTTCCCATTTATATAAATACTTGCAAGTAGTAGTGCCATAATTACCAAACATAAAGC


CAACTGAGATGCCCAAAGGGGGCCACTCTCCTTGCTTTTCCTCCTTTTTAGAGGATTTATTTCCCATTTTTC


TTAAAAAGGAAGAACAAACTGTGCCCTAGGGTTTACTGTGTCAGAACAGAGTGTGCCGATTGTGGTCAGGAC


TCCATAGCATTTCACCATTGAGTTATTTCCGCCCCCTTACGTGTCTCTCTTCAGCGGTCTATTATCTCCAAG


AGGGCATAAAACACTGAGTAAACAGCTCTTTTATATGTGTTTCCTGGATGAGCCTTCTTTTAATTAATTTTG


TTAAGGGATTTCCTCTAGGGCCACTGCACGTCATGGGGAGTCACCCCCAGACACTCCCAATTGGCCCCTTGT


CACCCAGGGGCACATTTCAGCTATTTGTAAAACCTGAAATCACTAGAAAGGAATGTCTAGTGACTTGTGGGG


GCCAAGGCCCTTGTTATGGGGATGAAGGCTCTTAGGTGGTAGCCCTCCAAGAGAATAGATGGTGAATGTCTC


TTTTCAGACATTAAAGGTGTCAGACTCTCAGTTAATCTCTCCTAGATCCAGGAAAGGCCTAGAAAAGGAAGG


CCTGACTGCATTAATGGAGATTCTCTCCATGTGCAAAATTTCCTCCACAAAAGAAATCCTTGCAGGGCCATT


TTAATGTGTTGGCCCTGTGACAGCCATTTCAAAATATGTCAAAAAATATATTTTGGAGTAAAATACTTTCAT


TTTCCTTCAGAGTCTGCTGTCGTATGATGCCATACCAGAGTCAGGTTGGAAAGTAAGCCACATTATACAGCG


TTAACCTAAAAAAACAAAAAACTGTCTAACAAGATTTTATGGTTTATAGAGCATGATTCCCCGGACACATTA


GATAGAAATCTGGGCAAGAGAAGAAAAAAAGGTCAGAGTTTAATCCTCATTCCTAAGTTATGTAAACCAAAA


ATAAAATTCTGAAGATGTCCTGATCATCTGAATGGACCCTTCCTCTGGACCAGGGCATTCCAAAGTTAACCT


GAAAATTGGTTTGGGCCATGATGGGAAGGGAGGTTTGGATATGCCTCATTATGCCCTCTTCCCTTTCAGAAT


TCAGGAAAAGCCAACCAGCATTAACATCAACACAGATTTTCAGATCTTAGGTTTCTTTCCGATCTATTCTCT


CTGAACCCTGCTACCTGGAGGCTTCATCTGCATAATAAAACTTTAGTCTCCACAACCCCTTATCTTACCCCA


GACATTCCTTTCTATTGATAATAACTCTTTCAACCAATTGCCAATCAGGGTATGTTTAAATCTACCTATGAC


CTGGAAGCCCCCACTTTGCACCCTGAGATCAAACCAGTGCAAATCTTATATGTATTGATTTGTCAATGAAAA


CAGTCAAAGCCAGTCAGGCACAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTAGAT


CACCTGAGGTCAGGAGTTCGACACCAGCCTGGCCAACATGGTGAAACCCCGTCCCTACTAAAATACAAAAAT


TAGCCCAGCTTGGTGGTGGGCACCTGTAATCTTAGCTACTGCAGAGACTGAGGCAGGAGAATCGCTTGAACC


CAGGAGGTGGAGGTTGCAGTGACCTGAGATTTTGCCATTGCACTCCAGCCTGGGCAACAGAGCAAGACTCTA


TCTCAAAAAACAAACAAACAAACAAACAAACAAACAAACTGTCAAAATCTGTACAGTATGTGAAGAGATTTG


TTCTGAACCAAATATGAATGACCATGGTCCATGACACAGCCCTCAGAAGACCCTGAGAACATGTGCCCAAGG


TGGTCACAGTGCATCTTAGTTTTGTACATTTTAGGGAGATATGAGACTTCAGTCAAATACATTTTTAAAAAA


TACATTGGTTTTGTCCAGAAAGCCAGAACCACTCAAAGCAGGGGTTTCCAGGTTATAAGTAGATTTAAAATT


TTTCTGATTGACAATTGGTTGAAAGAGTTGTCAATAGAAAGGAATGTCTGCATTGTGACAAGAGGTTGTGGA


GACCAAGTTTCTGTCATGCAGATGAAGCCTTCAGGTAGCAGGCTTCCAAGATAACAGGTTGTAAATAGTTCT


TATCAGACTTAAGTTCTGTGGAGACGTAAAATGAGGCATATCTGACCTCCACTTCCAAAAACATCTGAGACA


GGTCTCAGTTAATTAAGAAAGTTTGTTCTGCCTAGTTTAAGGACATGCCCATGACACTGCCTCAGGAGGTCC


TGACAGCATGTGCCCAAGGTGGTCAGGATACAGCTTGCTTCTATATATTTTAGGGAGAAAATACATCAGCCT


GTAAACAAAAAATTAAATTCTAAGGTCCCTGAACCATCTGAATGGGCTTTCTTCTAGGCCAGGGCACTCTAA


AATTGAAGAACCTGAACATTCCTTTCTATTGATAATACTTTCAGCCAGTTGAGCCCATTCAGACCACAGCAA


GGTGCCAGGCCAGGCAAGGGCTGACTTGAGATACCTGCCAGATGAGTCACTGGCAAAAGGTGCTGCTCCCTG


GTGAGGGAGAAACACCAGGGGCTGGGAGAGGCCCAGAAGGCTCTGAAGGAGTTTTGGTTTGGCTGGCCATGT


GTGCAATTAGCGTGATGAGCTCTGACATGGCCTTGCATGGACGGATTGGGCAGGACACCCCAGCTGAGGAGG


ATGGCAGGAGTGATGGCACAGGGGAAAGGGTGGCATACCCAGGTGACAGCTCCCCACTACCTCCACTCTGTG


CTGCAGCTCAGGGGCTGGGTCTTCTGCTGCAACTCAGCCCCTCTGTACCAGCCCTGGCCTCATTCCCTTGGT


TCCAGGACACCCAGCTGACAAAAGGGACTTGCCTGTACCCCTGCACCTGGTCCTACACCTGGCTCCTGGGTT


GTCAGCAGGTGTTTGTTGGGCCAACGAGTGCATGGATGGAAACACAGACAGAAGGACAGATGGAGAGATGGT


GGGTGGCCAGACAAAGGAGTAACTTGGTGAGGAATGTGCATTAGGAAATCACAGAAGAGCAGAAACTGTTTG


AAAATTCCAAGTGGGGAAAGTGAGGAGGTGAAGCAGGGCTGAAGGGCCTCCCTCAGAGCCTTCTCCCACTCT


GTGGTGTCCACATCCCCTTGGTCGTCCTTGTGGGAGGCACTCACCTTTTGCTCAGCCTATTGTGGCTACAGC


CCAGCAGGTCCCAGGTGGCACCAGCCAAGATGAAGGTGGCATTGAGGGCTGAAGTCTCCCTCACCATGAAGG


GATGATGTATAGTGGGTGGGGCCTCAGGAGGAAGAGGGCCACCAACCCTACCTGGCCCCTAACCTGCTGCCT


GGAGTAGGCAGGTACCAGAGGCATGGGGTGAGGCATGTTGCAGGTCGAGGACCAGGGCCATCTCACTGCCTG


AGCCCATGGACTGGCTCAGGGGTCTGTCAGATGATTCTAGAGCTGAGTTGGAGGTAAGGGCAGGGGGTTTGT


TCCTGGGTTCAAGACCATGGAAGGAAGGGGTAGAGAAGGAGGCCAACAAGTGAGGAGGCAAATTACAGTGGC


TGGCAGAAGGAGAGAGAAGCCAGGACAGGTGGCTGTGGCCCTGTCCCTGCAGGCAGACCCAGGAAGGAGCTC


AGAGACAGGATTCATGCCAAGCCTGCCTACCCAGCACATCTCTCCTCATGGACATGAGAGAAAACCCTCCAG


CTTGGCCCTCACATCTGTGAAACCCACAGTAATGGGGCTGACATCCTCTGCCCTATGCAAGAGAGGTTTCCC


AAGCACTTGCAGCAAGTGAGACTGCACAGGATGGCGAATCCACAAAGAACACGTTGTTCTCATGCTCTTTGG


AAGCACCAATTTACATTCTGACAGTTTTGTGGGGAGATGAGACCAGTGAAAACCAGGGAACCCTGCTCATTA


GGGGAACCCTTGGTGGTCTCTGCTTGGAAGCCGGGCTGCAGAGGACTGTAAGATCAACCGCCGGGGCTGTAG


GTGATGGCTCAGGCACTGGATTCTCCATGGAGGACCCCATGAATGCACTTTGAAAGGTCAGCTCCATGGGTC


TCAGCTGGCTGGGCCCATTTGGGAGTTCTATCTTTGGGGAAGGATGCTTTCCTAGGCTCTGTTGCACGCTGG


CCCTAGGCTCAGGCCAGGATCAAAATCAAAGTCAGCTTCATGCCCAAGGAGGGCATGGCACTACCTCCTCCA


GGGCCACAGGGTGGGGCCTAAATTCCATCCTGCGGGATCCCAGGTCAGGAACAAGGCCCAGGGATGCTGCTT


CTGGGTCTGAACCCCAGGTATGGGTCAAGAGGGCTCCAACTTCAAGGGTGAGGTTATTCATGGTAGAAGAAA


CTGTAAGTCTCCCAGGACATTCCCTCCATGTAAGCAGGAAGCTGCCCCTTTGCTTCCCAAGACAAAAAGGTA


TGAGGCTGGTTGTCCAGCACCGACCCACCCTGGGGCTGGAAAGGCTGGGAGGGCAGGTTGGCACATTCCCAG


TTTGAGGGAGCCAGGTGTATTCCTGAGCCTGGGCATTGGATGAAAATGTTAGGGTGGGCCTATGATTAGGCC


TGAGAGGTTGTTTGTCTCCCATCAGTGGAGCTGGCAATCTGACGATGCCTCTCTTTGGACCCTGGCCTTCAG
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GATCTGATAAGTCCCAGGACTTCAGAAGAGCTGTGAGACCTTGGCCAAGTCACTTCCTCCTTCAGGAACATT
GCAGTGGGCCTAAGTGCCTCCTCTCGGGACTGGTATGGGGACGGTCATGCAATCTGGACAACATTCACCTTT
AAAAGTTTATTGATCTTTTGTGACATGCACGTGGGTTCCCAGTAGCAAGAAACTAAAGGGTCGCAGGCCGGT

ag e TTCTGCTAATTTCTTTAATTCCAAGACAGTCTCAAATATTTTCTTATTAACTTCCTGGAGGGAGGCTTATCA
TTCTCTCTTTTGGATGATTCTAAGTACCAGCTAAAATACAGCTATCATTCATTTTCCTTGATTTGGGAGCCT
AATTTCTTTAATTTAGTATGCAAGAAAACCAATTTGGAAATATCAACTGTTTTGGAAACCTTAGACCTAGGT
CATCCTTAGTAAGATCTTCCCATTTATATAAATACTTGCAAGTAGTAGTGCCATAATTACCAAACATAAAGC
CAACTGAGATGCCCAAAGGGGGCCACTCTCCTTGCTTTTCCTCCTTTTTAGAGGATTTATTTCCCATTTTTC
TTAAAAAGGAAGAACAAACTGTGCCCTAGGGTTTACTGTGTCAGAACAGAGTGTGCCGATTGTGGTCAGGAC
TCCATAGCATTTCACCATTGAGTTATTTCCGCCCCCTTACGTGTCTCTCTTCAGCGGTCTATTATCTCCAAC
AGGGCATAAAACACTGAGTAAACAGCTCTTTTATATGTGTTTCCTGGATGAGCCTTCTTTTAATTAATTTTC
TTAAGGGATTTCCTCTAGGGCCACTGCACGTCATGGGGAGTCACCCCCAGACACTCCCAATTGGCCCCTTGT
CACCCAGGGGCACATTTCAGCTATTTGTAAAACCTGAAATCACTAGAAAGGAATGTCTAGTGACTTGTGGGC
GCCAAGGCCCTTGTTATGGGGATGAAGGCTCTTAGGTGGTAGCCCTCCAAGAGAATAGATGGTGAATGTCTC
TTTTCAGACATTAAAGGTGTCAGACTCTCAGTTAATCTCTCCTAGATCCAGGAAAGGCCTAGAAAAGGAAGC
P 200 CCTGACTGCATTAATGGAGATTCTCTCCATGTGCAAAATTTCCTCCACAAAAGAAATCCTTGCAGGGCCATT
age sss e TTAATGTGTTGGCCCTGTGACAGCCATTTCAAAATATGTCAAAAAATATATTTTGGAGTAAAATACTTTCAT
TTTCCTTCAGAGTCTGCTGTCGTATGATGCCATACCAGAGTCAGGTTGGAAAGTAAGCCACATTATACAGCC
TTAACCTAAAAAAACAAAAAACTGTCTAACAAGATTTTATGGTTTATAGAGCATGATTCCCCGGACACATTA
GATAGAAATCTGGGCAAGAGAAGAAAAAAAGGTCAGAGTTTAATCCTCATTCCTAAGTTATGTAAACCAAAAL
ATAAAATTCTGAAGATGTCCTGATCATCTGAATGGACCCTTCCTCTGGACCAGGGCATTCCAAAGTTAACCT
GAAAATTGGTTTGGGCCATGATGGGAAGGGAGGTTTGGATATGCCTCATTATGCCCTCTTCCCTTTCAGAAT
TCAGGAAAAGCCAACCAGCATTAACATCAACACAGATTTTCAGATCTTAGGTTTCTTTCCGATCTATTCTCT
CTGAACCCTGCTACCTGGAGGCTTCATCTGCATAATAAAACTTTAGTCTCCACAACCCCTTATCTTACCCCA
GACATTCCTTTCTATTGATAATAACTCTTTCAACCAATTGCCAATCAGGGTATGTTTAAATCTACCTATGAC
CTGGAAGCCCCCACTTTGCACCCTGAGATCAAACCAGTGCAAATCTTATATGTATTGATTTGTCAATGAAAAL
CAGTCAAAGCCAGTCAGGCACAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTAGAT
CACCTGAGGTCAGGAGTTCGACACCAGCCTGGCCAACATGGTGAAACCCCGTCCCTACTAAAATACAAAAAT
TAGCCCAGCTTGGTGGTGGGCACCTGTAATCTTAGCTACTGCAGAGACTGAGGCAGGAGAATCGCTTGAACC
CAGGAGGTGGAGGTTGCAGTGACCTGAGATTTTGCCATTGCACTCCAGCCTGGGCAACAGAGCAAGACTCTA
TCTCAAAAAACAAACAAACAAACAAACAAACAAACAAACTGTCAAAATCTGTACAGTATGTGAAGAGATTTC
TTCTGAACCAAATATGAATGACCATGGTCCATGACACAGCCCTCAGAAGACCCTGAGAACATGTGCCCAAGC
TGGTCACAGTGCATCTTAGTTTTGTACATTTTAGGGAGATATGAGACTTCAGTCAAATACATTTTTAAAAAAL
TACATTGGTTTTGTCCAGAAAGCCAGAACCACTCAAAGCAGGGGTTTCCAGGTTATAAGTAGATTTAAAATT
TTTCTGATTGACAATTGGTTGAAAGAGTTGTCAATAGAAAGGAATGTCTGCATTGTGACAAGAGGTTGTGGA
GACCAAGTTTCTGTCATGCAGATGAAGCCTTCAGGTAGCAGGCTTCCAAGATAACAGGTTGTAAATAGTTCT
TATCAGACTTAAGTTCTGTGGAGACGTAAAATGAGGCATATCTGACCTCCACTTCCAAAAACATCTGAGACA
GGTCTCAGTTAATTAAGAAAGTTTGTTCTGCCTAGTTTAAGGACATGCCCATGACACTGCCTCAGGAGGTCC
TGACAGCATGTGCCCAAGGTGGTCAGGATACAGCTTGCTTCTATATATTTTAGGGAGAAAATACATCAGCCT
GTAAACAAAAAATTAAATTCTAAGGTCCCTGAACCATCTGAATGGGCTTTCTTCTAGGCCAGGGCACTCTAA
AATTGAAGAACCTGAACATTCCTTTCTATTGATAATACTTTCAGCCAGTTGAGCCCATTCAGACCACAGCAA
GGTGCCAGGCCAGGCAAGGGCTGACTTGAGATACCTGCCAGATGAGTCACTGGCAAAAGGTGCTGCTCCCTC
GTGAGGGAGAAACACCAGGGGCTGGGAGAGGCCCAGAAGGCTCTGAAGGAGTTTTGGTTTGGCTGGCCATGT
GTGCAATTAGCGTGATGAGCTCTGACATGGCCTTGCATGGACGGATTGGGCAGGACACCCCAGCTGAGGAGC
ATGGCAGGAGTGATGGCACAGGGGAAAGGGTGGCATACCCAGGTGACAGCTCCCCACTACCTCCACTCTGTC
CTGCAGCTCAGGGGCTGGGTCTTCTGCTGCAACTCAGCCCCTCTGTACCAGCCCTGGCCTCATTCCCTTGGT
TCCAGGACACCCAGCTGACAAAAGGGACTTGCCTGTACCCCTGCACCTGGTCCTACACCTGGCTCCTGGGTT
GTCAGCAGGTGTTTGTTGGGCCAACGAGTGCATGGATGGAAACACAGACAGAAGGACAGATGGAGAGATGGT
GGGTGGCCAGACAAAGGAGTAACTTGGTGAGGAATGTGCATTAGGAAATCACAGAAGAGCAGAAACTGTTTC
AAAATTCCAAGTGCGGGGAAAGTGAGGAGGTGAAGCAGGGCTGAAGGGCCTCCCTCAGAGCCTTCTCCCACTCT
GTGGTGTCCACATCCCCTTGGTCGTCCTTGTGGGAGGCACTCACCTTTTGCTCAGCCTATTGTGGCTACAGC
CCAGCAGGTCCCAGGTGGCACCAGCCAAGATGAAGGTGGCATTGAGGGCTGAAGTCTCCCTCACCATGAAGC
GATGATGTATAGTGGGTGGGGCCTCAGGAGGAAGAGGGCCACCAACCCTACCTGGCCCCTAACCTGCTGCCT
GGAGTAGGCAGGTACCAGAGGCATGGGGTGAGGCATGTTGCAGGTCGAGGACCAGGGCCATCTCACTGCCTC
AGCCCATGGACTGGCTCAGGGGTCTGTCAGATGATTCTAGAGCTGAGTTGGAGGTAAGGGCAGGGGGTTTGT
TCCTGGGTTCAAGACCATGGAAGGAAGGGGTAGAGAAGGAGGCCAACAAGTGAGGAGGCAAATTACAGTGGC
TGGCAGAAGGAGAGAGAAGCCAGGACAGGTGGCTGTGGCCCTGTCCCTGCAGGCAGACCCAGGAAGGAGCTC
AGAGACAGGATTCATGCCAAGCCTGCCTACCCAGCACATCTCTCCTCATGGACATGAGAGAAAACCCTCCACGC
CTTGGCCCTCACATCTGTGAAACCCACAGTAATGGGGCTGACATCCTCTGCCCTATGCAAGAGAGGTTTCCC
AAGCACTTGCAGCAAGTGAGACTGCACAGGATGGCGAATCCACAAAGAACACGTTGTTCTCATGCTCTTTGC
AAGCACCAATTTACATTCTGACAGTTTTGTGGGGAGATGAGACCAGTGAAAACCAGGGAACCCTGCTCATTA
GGGGAACCCTTGGTGGTCTCTGCTTGGAAGCCGGGCTGCAGAGGACTGTAAGATCAACCGCCGGGGCTGTAC
GTGATGGCTCAGGCACTGGATTCTCCATGGAGGACCCCATGAATGCACTTTGAAAGGTCAGCTCCATGGGTC
TCAGCTGGCTGGGCCCATTTGGGAGTTCTATCTTTGGGGAAGGATGCTTTCCTAGGCTCTGTTGCACGCTGCG
CCCTAGGCTCAGGCCAGGATCAAAATCAAAGTCAGCTTCATGCCCAAGGAGGGCATGGCACTACCTCCTCCA
GGGCCACAGGGTGGGGCCTAAATTCCATCCTGCGGGATCCCAGGTCAGGAACAAGGCCCAGGGATGCTGCCTT
CTGGGTCTGAACCCCAGGTATGGGTCAAGAGGGCTCCAACTTCAAGGGTGAGGTTATTCATGGTAGAAGAAAL

And so on till

L Bet Garrelt Anderser CTGTAAGTCTCCCAGGACATTCCCTCCATGTAAGCAGGAAGCTGCCCCTTTGCTTCCCAAGACAAAAAGGTA

-5 CANCER BARTS Institute for Women’s Health TGAGGCTGGTTGTCCAGCACCGACCCACCCTGGGGCTGGAAAGGCTGGGAGGGCAGGTTGGCACATTCCCACG Ba rts Health m
1., RESEARCH | CENTRE g ne i O e TTTGAGGGAGCCAGGTGTATTCCTGAGCCTGGGCATTGGATGAAAATGTTAGGGTGGGCCTATGATTAGGCC
‘-‘ﬁsﬁ UK TGAGAGGTTGTTTGTCTCCCATCAGTGGAGCTGGCAATCTGACGATGCCTCTCTTTGGACCCTGGCCTTCAC
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GATCTGATAAGTCCCAGGACTTCAGAAGAGCTGTGAGACCTTGGCCAAGTCACTTCCTCCTTCAGGAACATT


GCAGTGGGCCTAAGTGCCTCCTCTCGGGACTGGTATGGGGACGGTCATGCAATCTGGACAACATTCACCTTT


AAAAGTTTATTGATCTTTTGTGACATGCACGTGGGTTCCCAGTAGCAAGAAACTAAAGGGTCGCAGGCCGGT


TTCTGCTAATTTCTTTAATTCCAAGACAGTCTCAAATATTTTCTTATTAACTTCCTGGAGGGAGGCTTATCA


TTCTCTCTTTTGGATGATTCTAAGTACCAGCTAAAATACAGCTATCATTCATTTTCCTTGATTTGGGAGCCT


AATTTCTTTAATTTAGTATGCAAGAAAACCAATTTGGAAATATCAACTGTTTTGGAAACCTTAGACCTAGGT


CATCCTTAGTAAGATCTTCCCATTTATATAAATACTTGCAAGTAGTAGTGCCATAATTACCAAACATAAAGC


CAACTGAGATGCCCAAAGGGGGCCACTCTCCTTGCTTTTCCTCCTTTTTAGAGGATTTATTTCCCATTTTTC


TTAAAAAGGAAGAACAAACTGTGCCCTAGGGTTTACTGTGTCAGAACAGAGTGTGCCGATTGTGGTCAGGAC


TCCATAGCATTTCACCATTGAGTTATTTCCGCCCCCTTACGTGTCTCTCTTCAGCGGTCTATTATCTCCAAG


AGGGCATAAAACACTGAGTAAACAGCTCTTTTATATGTGTTTCCTGGATGAGCCTTCTTTTAATTAATTTTG


TTAAGGGATTTCCTCTAGGGCCACTGCACGTCATGGGGAGTCACCCCCAGACACTCCCAATTGGCCCCTTGT


CACCCAGGGGCACATTTCAGCTATTTGTAAAACCTGAAATCACTAGAAAGGAATGTCTAGTGACTTGTGGGG


GCCAAGGCCCTTGTTATGGGGATGAAGGCTCTTAGGTGGTAGCCCTCCAAGAGAATAGATGGTGAATGTCTC


TTTTCAGACATTAAAGGTGTCAGACTCTCAGTTAATCTCTCCTAGATCCAGGAAAGGCCTAGAAAAGGAAGG


CCTGACTGCATTAATGGAGATTCTCTCCATGTGCAAAATTTCCTCCACAAAAGAAATCCTTGCAGGGCCATT


TTAATGTGTTGGCCCTGTGACAGCCATTTCAAAATATGTCAAAAAATATATTTTGGAGTAAAATACTTTCAT


TTTCCTTCAGAGTCTGCTGTCGTATGATGCCATACCAGAGTCAGGTTGGAAAGTAAGCCACATTATACAGCG


TTAACCTAAAAAAACAAAAAACTGTCTAACAAGATTTTATGGTTTATAGAGCATGATTCCCCGGACACATTA


GATAGAAATCTGGGCAAGAGAAGAAAAAAAGGTCAGAGTTTAATCCTCATTCCTAAGTTATGTAAACCAAAA


ATAAAATTCTGAAGATGTCCTGATCATCTGAATGGACCCTTCCTCTGGACCAGGGCATTCCAAAGTTAACCT


GAAAATTGGTTTGGGCCATGATGGGAAGGGAGGTTTGGATATGCCTCATTATGCCCTCTTCCCTTTCAGAAT


TCAGGAAAAGCCAACCAGCATTAACATCAACACAGATTTTCAGATCTTAGGTTTCTTTCCGATCTATTCTCT


CTGAACCCTGCTACCTGGAGGCTTCATCTGCATAATAAAACTTTAGTCTCCACAACCCCTTATCTTACCCCA


GACATTCCTTTCTATTGATAATAACTCTTTCAACCAATTGCCAATCAGGGTATGTTTAAATCTACCTATGAC


CTGGAAGCCCCCACTTTGCACCCTGAGATCAAACCAGTGCAAATCTTATATGTATTGATTTGTCAATGAAAA


CAGTCAAAGCCAGTCAGGCACAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTAGAT


CACCTGAGGTCAGGAGTTCGACACCAGCCTGGCCAACATGGTGAAACCCCGTCCCTACTAAAATACAAAAAT


TAGCCCAGCTTGGTGGTGGGCACCTGTAATCTTAGCTACTGCAGAGACTGAGGCAGGAGAATCGCTTGAACC


CAGGAGGTGGAGGTTGCAGTGACCTGAGATTTTGCCATTGCACTCCAGCCTGGGCAACAGAGCAAGACTCTA


TCTCAAAAAACAAACAAACAAACAAACAAACAAACAAACTGTCAAAATCTGTACAGTATGTGAAGAGATTTG


TTCTGAACCAAATATGAATGACCATGGTCCATGACACAGCCCTCAGAAGACCCTGAGAACATGTGCCCAAGG


TGGTCACAGTGCATCTTAGTTTTGTACATTTTAGGGAGATATGAGACTTCAGTCAAATACATTTTTAAAAAA


TACATTGGTTTTGTCCAGAAAGCCAGAACCACTCAAAGCAGGGGTTTCCAGGTTATAAGTAGATTTAAAATT


TTTCTGATTGACAATTGGTTGAAAGAGTTGTCAATAGAAAGGAATGTCTGCATTGTGACAAGAGGTTGTGGA


GACCAAGTTTCTGTCATGCAGATGAAGCCTTCAGGTAGCAGGCTTCCAAGATAACAGGTTGTAAATAGTTCT


TATCAGACTTAAGTTCTGTGGAGACGTAAAATGAGGCATATCTGACCTCCACTTCCAAAAACATCTGAGACA


GGTCTCAGTTAATTAAGAAAGTTTGTTCTGCCTAGTTTAAGGACATGCCCATGACACTGCCTCAGGAGGTCC


TGACAGCATGTGCCCAAGGTGGTCAGGATACAGCTTGCTTCTATATATTTTAGGGAGAAAATACATCAGCCT


GTAAACAAAAAATTAAATTCTAAGGTCCCTGAACCATCTGAATGGGCTTTCTTCTAGGCCAGGGCACTCTAA


AATTGAAGAACCTGAACATTCCTTTCTATTGATAATACTTTCAGCCAGTTGAGCCCATTCAGACCACAGCAA


GGTGCCAGGCCAGGCAAGGGCTGACTTGAGATACCTGCCAGATGAGTCACTGGCAAAAGGTGCTGCTCCCTG


GTGAGGGAGAAACACCAGGGGCTGGGAGAGGCCCAGAAGGCTCTGAAGGAGTTTTGGTTTGGCTGGCCATGT


GTGCAATTAGCGTGATGAGCTCTGACATGGCCTTGCATGGACGGATTGGGCAGGACACCCCAGCTGAGGAGG


ATGGCAGGAGTGATGGCACAGGGGAAAGGGTGGCATACCCAGGTGACAGCTCCCCACTACCTCCACTCTGTG


CTGCAGCTCAGGGGCTGGGTCTTCTGCTGCAACTCAGCCCCTCTGTACCAGCCCTGGCCTCATTCCCTTGGT


TCCAGGACACCCAGCTGACAAAAGGGACTTGCCTGTACCCCTGCACCTGGTCCTACACCTGGCTCCTGGGTT


GTCAGCAGGTGTTTGTTGGGCCAACGAGTGCATGGATGGAAACACAGACAGAAGGACAGATGGAGAGATGGT


GGGTGGCCAGACAAAGGAGTAACTTGGTGAGGAATGTGCATTAGGAAATCACAGAAGAGCAGAAACTGTTTG


AAAATTCCAAGTGGGGAAAGTGAGGAGGTGAAGCAGGGCTGAAGGGCCTCCCTCAGAGCCTTCTCCCACTCT


GTGGTGTCCACATCCCCTTGGTCGTCCTTGTGGGAGGCACTCACCTTTTGCTCAGCCTATTGTGGCTACAGC


CCAGCAGGTCCCAGGTGGCACCAGCCAAGATGAAGGTGGCATTGAGGGCTGAAGTCTCCCTCACCATGAAGG


GATGATGTATAGTGGGTGGGGCCTCAGGAGGAAGAGGGCCACCAACCCTACCTGGCCCCTAACCTGCTGCCT


GGAGTAGGCAGGTACCAGAGGCATGGGGTGAGGCATGTTGCAGGTCGAGGACCAGGGCCATCTCACTGCCTG


AGCCCATGGACTGGCTCAGGGGTCTGTCAGATGATTCTAGAGCTGAGTTGGAGGTAAGGGCAGGGGGTTTGT


TCCTGGGTTCAAGACCATGGAAGGAAGGGGTAGAGAAGGAGGCCAACAAGTGAGGAGGCAAATTACAGTGGC


TGGCAGAAGGAGAGAGAAGCCAGGACAGGTGGCTGTGGCCCTGTCCCTGCAGGCAGACCCAGGAAGGAGCTC


AGAGACAGGATTCATGCCAAGCCTGCCTACCCAGCACATCTCTCCTCATGGACATGAGAGAAAACCCTCCAG


CTTGGCCCTCACATCTGTGAAACCCACAGTAATGGGGCTGACATCCTCTGCCCTATGCAAGAGAGGTTTCCC


AAGCACTTGCAGCAAGTGAGACTGCACAGGATGGCGAATCCACAAAGAACACGTTGTTCTCATGCTCTTTGG


AAGCACCAATTTACATTCTGACAGTTTTGTGGGGAGATGAGACCAGTGAAAACCAGGGAACCCTGCTCATTA


GGGGAACCCTTGGTGGTCTCTGCTTGGAAGCCGGGCTGCAGAGGACTGTAAGATCAACCGCCGGGGCTGTAG


GTGATGGCTCAGGCACTGGATTCTCCATGGAGGACCCCATGAATGCACTTTGAAAGGTCAGCTCCATGGGTC


TCAGCTGGCTGGGCCCATTTGGGAGTTCTATCTTTGGGGAAGGATGCTTTCCTAGGCTCTGTTGCACGCTGG


CCCTAGGCTCAGGCCAGGATCAAAATCAAAGTCAGCTTCATGCCCAAGGAGGGCATGGCACTACCTCCTCCA


GGGCCACAGGGTGGGGCCTAAATTCCATCCTGCGGGATCCCAGGTCAGGAACAAGGCCCAGGGATGCTGCTT


CTGGGTCTGAACCCCAGGTATGGGTCAAGAGGGCTCCAACTTCAAGGGTGAGGTTATTCATGGTAGAAGAAA


CTGTAAGTCTCCCAGGACATTCCCTCCATGTAAGCAGGAAGCTGCCCCTTTGCTTCCCAAGACAAAAAGGTA


TGAGGCTGGTTGTCCAGCACCGACCCACCCTGGGGCTGGAAAGGCTGGGAGGGCAGGTTGGCACATTCCCAG


TTTGAGGGAGCCAGGTGTATTCCTGAGCCTGGGCATTGGATGAAAATGTTAGGGTGGGCCTATGATTAGGCC


TGAGAGGTTGTTTGTCTCCCATCAGTGGAGCTGGCAATCTGACGATGCCTCTCTTTGGACCCTGGCCTTCAG
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GATCTGATAAGTCCCAGGACTTCAGAAGAGCTGTGAGACCTTGGCCAAGTCACTTCCTCCTTCAGGAACATT


GCAGTGGGCCTAAGTGCCTCCTCTCGGGACTGGTATGGGGACGGTCATGCAATCTGGACAACATTCACCTTT


AAAAGTTTATTGATCTTTTGTGACATGCACGTGGGTTCCCAGTAGCAAGAAACTAAAGGGTCGCAGGCCGGT


TTCTGCTAATTTCTTTAATTCCAAGACAGTCTCAAATATTTTCTTATTAACTTCCTGGAGGGAGGCTTATCA


TTCTCTCTTTTGGATGATTCTAAGTACCAGCTAAAATACAGCTATCATTCATTTTCCTTGATTTGGGAGCCT


AATTTCTTTAATTTAGTATGCAAGAAAACCAATTTGGAAATATCAACTGTTTTGGAAACCTTAGACCTAGGT


CATCCTTAGTAAGATCTTCCCATTTATATAAATACTTGCAAGTAGTAGTGCCATAATTACCAAACATAAAGC


CAACTGAGATGCCCAAAGGGGGCCACTCTCCTTGCTTTTCCTCCTTTTTAGAGGATTTATTTCCCATTTTTC


TTAAAAAGGAAGAACAAACTGTGCCCTAGGGTTTACTGTGTCAGAACAGAGTGTGCCGATTGTGGTCAGGAC


TCCATAGCATTTCACCATTGAGTTATTTCCGCCCCCTTACGTGTCTCTCTTCAGCGGTCTATTATCTCCAAG


AGGGCATAAAACACTGAGTAAACAGCTCTTTTATATGTGTTTCCTGGATGAGCCTTCTTTTAATTAATTTTG


TTAAGGGATTTCCTCTAGGGCCACTGCACGTCATGGGGAGTCACCCCCAGACACTCCCAATTGGCCCCTTGT


CACCCAGGGGCACATTTCAGCTATTTGTAAAACCTGAAATCACTAGAAAGGAATGTCTAGTGACTTGTGGGG


GCCAAGGCCCTTGTTATGGGGATGAAGGCTCTTAGGTGGTAGCCCTCCAAGAGAATAGATGGTGAATGTCTC


TTTTCAGACATTAAAGGTGTCAGACTCTCAGTTAATCTCTCCTAGATCCAGGAAAGGCCTAGAAAAGGAAGG


CCTGACTGCATTAATGGAGATTCTCTCCATGTGCAAAATTTCCTCCACAAAAGAAATCCTTGCAGGGCCATT


TTAATGTGTTGGCCCTGTGACAGCCATTTCAAAATATGTCAAAAAATATATTTTGGAGTAAAATACTTTCAT


TTTCCTTCAGAGTCTGCTGTCGTATGATGCCATACCAGAGTCAGGTTGGAAAGTAAGCCACATTATACAGCG


TTAACCTAAAAAAACAAAAAACTGTCTAACAAGATTTTATGGTTTATAGAGCATGATTCCCCGGACACATTA


GATAGAAATCTGGGCAAGAGAAGAAAAAAAGGTCAGAGTTTAATCCTCATTCCTAAGTTATGTAAACCAAAA


ATAAAATTCTGAAGATGTCCTGATCATCTGAATGGACCCTTCCTCTGGACCAGGGCATTCCAAAGTTAACCT


GAAAATTGGTTTGGGCCATGATGGGAAGGGAGGTTTGGATATGCCTCATTATGCCCTCTTCCCTTTCAGAAT


TCAGGAAAAGCCAACCAGCATTAACATCAACACAGATTTTCAGATCTTAGGTTTCTTTCCGATCTATTCTCT


CTGAACCCTGCTACCTGGAGGCTTCATCTGCATAATAAAACTTTAGTCTCCACAACCCCTTATCTTACCCCA


GACATTCCTTTCTATTGATAATAACTCTTTCAACCAATTGCCAATCAGGGTATGTTTAAATCTACCTATGAC


CTGGAAGCCCCCACTTTGCACCCTGAGATCAAACCAGTGCAAATCTTATATGTATTGATTTGTCAATGAAAA


CAGTCAAAGCCAGTCAGGCACAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTAGAT


CACCTGAGGTCAGGAGTTCGACACCAGCCTGGCCAACATGGTGAAACCCCGTCCCTACTAAAATACAAAAAT


TAGCCCAGCTTGGTGGTGGGCACCTGTAATCTTAGCTACTGCAGAGACTGAGGCAGGAGAATCGCTTGAACC


CAGGAGGTGGAGGTTGCAGTGACCTGAGATTTTGCCATTGCACTCCAGCCTGGGCAACAGAGCAAGACTCTA


TCTCAAAAAACAAACAAACAAACAAACAAACAAACAAACTGTCAAAATCTGTACAGTATGTGAAGAGATTTG


TTCTGAACCAAATATGAATGACCATGGTCCATGACACAGCCCTCAGAAGACCCTGAGAACATGTGCCCAAGG


TGGTCACAGTGCATCTTAGTTTTGTACATTTTAGGGAGATATGAGACTTCAGTCAAATACATTTTTAAAAAA


TACATTGGTTTTGTCCAGAAAGCCAGAACCACTCAAAGCAGGGGTTTCCAGGTTATAAGTAGATTTAAAATT


TTTCTGATTGACAATTGGTTGAAAGAGTTGTCAATAGAAAGGAATGTCTGCATTGTGACAAGAGGTTGTGGA


GACCAAGTTTCTGTCATGCAGATGAAGCCTTCAGGTAGCAGGCTTCCAAGATAACAGGTTGTAAATAGTTCT


TATCAGACTTAAGTTCTGTGGAGACGTAAAATGAGGCATATCTGACCTCCACTTCCAAAAACATCTGAGACA


GGTCTCAGTTAATTAAGAAAGTTTGTTCTGCCTAGTTTAAGGACATGCCCATGACACTGCCTCAGGAGGTCC


TGACAGCATGTGCCCAAGGTGGTCAGGATACAGCTTGCTTCTATATATTTTAGGGAGAAAATACATCAGCCT


GTAAACAAAAAATTAAATTCTAAGGTCCCTGAACCATCTGAATGGGCTTTCTTCTAGGCCAGGGCACTCTAA


AATTGAAGAACCTGAACATTCCTTTCTATTGATAATACTTTCAGCCAGTTGAGCCCATTCAGACCACAGCAA


GGTGCCAGGCCAGGCAAGGGCTGACTTGAGATACCTGCCAGATGAGTCACTGGCAAAAGGTGCTGCTCCCTG


GTGAGGGAGAAACACCAGGGGCTGGGAGAGGCCCAGAAGGCTCTGAAGGAGTTTTGGTTTGGCTGGCCATGT


GTGCAATTAGCGTGATGAGCTCTGACATGGCCTTGCATGGACGGATTGGGCAGGACACCCCAGCTGAGGAGG


ATGGCAGGAGTGATGGCACAGGGGAAAGGGTGGCATACCCAGGTGACAGCTCCCCACTACCTCCACTCTGTG


CTGCAGCTCAGGGGCTGGGTCTTCTGCTGCAACTCAGCCCCTCTGTACCAGCCCTGGCCTCATTCCCTTGGT


TCCAGGACACCCAGCTGACAAAAGGGACTTGCCTGTACCCCTGCACCTGGTCCTACACCTGGCTCCTGGGTT


GTCAGCAGGTGTTTGTTGGGCCAACGAGTGCAT(GATGGAAACACAGACAGAAGGACAGATGGAGAGAT


GGGTGGCCAGACAAAGGAGTAACTTGGTGAGGAATGTGCATTAGGAAATCACAGAAGAGCAGAAACTGTTTG


AAAATTCCAAGTGGGGAAAGTGAGGAGGTGAAGCAGGGCTGAAGGGCCTCCCTCAGAGCCTTCTCCCACTCT


GTGGTGTCCACATCCCCTTGGTCGTCCTTGTGGGAGGCACTCACCTTTTGCTCAGCCTATTGTGGCTACAGC


CCAGCAGGTCCCAGGTGGCACCAGCCAAGATGAAGGTGGCATTGAGGGCTGAAGTCTCCCTCACCATGAAGG


GATGATGTATAGTGGGTGGGGCCTCAGGAGGAAGAGGGCCACCAACCCTACCTGGCCCCTAACCTGCTGCCT


GGAGTAGGCAGGTACCAGAGGCATGGGGTGAGGCATGTTGCAGGTCGAGGACCAGGGCCATCTCACTGCCTG


AGCCCATGGACTGGCTCAGGGGTCTGTCAGATGATTCTAGAGCTGAGTTGGAGGTAAGGGCAGGGGGTTTGT


TCCTGGGTTCAAGACCATGGAAGGAAGGGGTAGAGAAGGAGGCCAACAAGTGAGGAGGCAAATTACAGTGGC


TGGCAGAAGGAGAGAGAAGCCAGGACAGGTGGCTGTGGCCCTGTCCCTGCAGGCAGACCCAGGAAGGAGCT


AGAGACAGGATTCATGCCAAGCCTGCCTACCCAGCACATCTCTCCTCATGGACATGAGAGAAAACCCTCCAG


CTTGGCCCTCACATCTGTGAAACCCACAGTAATGGGGCTGACATCCTCTGCCCTATGCAAGAGAGGTTTCCC


AAGCACTTGCAGCAAGTGAGACTGCACAGGATGGCGAATCCACAAAGAACACGTTGTTCTCATGCTCTTTGG


AAGCACCAATTTACATTCTGACAGTTTTGTGGGGAGATGAGACCAGTGAAAACCAGGGAACCCTGCTCATTA


GGGGAACCCTTGGTGGTCTCTGCTTGGAAGCCGGGCTGCAGAGGACTGTAAGATCAACCGCCGGGGCTGTAG


GTGATGGCTCAGGCACTGGATTCTCCATGGAGGACCCCATGAATGCACTTTGAAAGGTCAGCTCCATGGGTC


TCAGCTGGCTGGGCCCATTTGGGAGTTCTATCTTTGGGGAAGGATGCTTTCCTAGGCTCTGTTGCACGCTGG


CCCTAGGCTCAGGCCAGGATCAAAATCAAAGTCAGCTTCATGCCCAAGGAGGGCATGGCACTACCTCCTCCA



GATCTGATAAGTCCCAGGACTTCAGAAGAGCTGTGAGACCTTGGCCAAGTCACTTCCTCCTTCAGGAACATT


GCAGTGGGCCTAAGTGCCTCCTCTCGGGACTGGTATGGGGACGGTCATGCAATCTGGACAACATTCACCTTT


AAAAGTTTATTGATCTTTTGTGACATGCACGTGGGTTCCCAGTAGCAAGAAACTAAAGGGTCGCAGGCCGGT


TTCTGCTAATTTCTTTAATTCCAAGACAGTCTCAAATATTTTCTTATTAACTTCCTGGAGGGAGGCTTATCA


TTCTCTCTTTTGGATGATTCTAAGTACCAGCTAAAATACAGCTATCATTCATTTTCCTTGATTTGGGAGCCT


AATTTCTTTAATTTAGTATGCAAGAAAACCAATTTGGAAATATCAACTGTTTTGGAAACCTTAGACCTAGGT


CATCCTTAGTAAGATCTTCCCATTTATATAAATACTTGCAAGTAGTAGTGCCATAATTACCAAACATAAAGC


CAACTGAGATGCCCAAAGGGGGCCACTCTCCTTGCTTTTCCTCCTTTTTAGAGGATTTATTTCCCATTTTTC


TTAAAAAGGAAGAACAAACTGTGCCCTAGGGTTTACTGTGTCAGAACAGAGTGTGCCGATTGTGGTCAGGAC


TCCATAGCATTTCACCATTGAGTTATTTCCGCCCCCTTACGTGTCTCTCTTCAGCGGTCTATTATCTCCAAG


AGGGCATAAAACACTGAGTAAACAGCTCTTTTATATGTGTTTCCTGGATGAGCCTTCTTTTAATTAATTTTG


TTAAGGGATTTCCTCTAGGGCCACTGCACGTCATGGGGAGTCACCCCCAGACACTCCCAATTGGCCCCTTGT


CACCCAGGGGCACATTTCAGCTATTTGTAAAACCTGAAATCACTAGAAAGGAATGTCTAGTGACTTGTGGGG


GCCAAGGCCCTTGTTATGGGGATGAAGGCTCTTAGGTGGTAGCCCTCCAAGAGAATAGATGGTGAATGTCTC


TTTTCAGACATTAAAGGTGTCAGACTCTCAGTTAATCTCTCCTAGATCCAGGAAAGGCCTAGAAAAGGAAGG


CCTGACTGCATTAATGGAGATTCTCTCCATGTGCAAAATTTCCTCCACAAAAGAAATCCTTGCAGGGCCATT


TTAATGTGTTGGCCCTGTGACAGCCATTTCAAAATATGTCAAAAAATATATTTTGGAGTAAAATACTTTCAT


TTTCCTTCAGAGTCTGCTGTCGTATGATGCCATACCAGAGTCAGGTTGGAAAGTAAGCCACATTATACAGCG


TTAACCTAAAAAAACAAAAAACTGTCTAACAAGATTTTATGGTTTATAGAGCATGATTCCCCGGACACATTA


GATAGAAATCTGGGCAAGAGAAGAAAAAAAGGTCAGAGTTTAATCCTCATTCCTAAGTTATGTAAACCAAAA


ATAAAATTCTGAAGATGTCCTGATCATCTGAATGGACCCTTCCTCTGGACCAGGGCATTCCAAAGTTAACCT


GAAAATTGGTTTGGGCCATGATGGGAAGGGAGGTTTGGATATGCCTCATTATGCCCTCTTCCCTTTCAGAAT


TCAGGAAAAGCCAACCAGCATTAACATCAACACAGATTTTCAGATCTTAGGTTTCTTTCCGATCTATTCTCT


CTGAACCCTGCTACCTGGAGGCTTCATCTGCATAATAAAACTTTAGTCTCCACAACCCCTTATCTTACCCCA


GACATTCCTTTCTATTGATAATAACTCTTTCAACCAATTGCCAATCAGGGTATGTTTAAATCTACCTATGAC


CTGGAAGCCCCCACTTTGCACCCTGAGATCAAACCAGTGCAAATCTTATATGTATTGATTTGTCAATGAAAA


CAGTCAAAGCCAGTCAGGCACAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTAGAT


CACCTGAGGTCAGGAGTTCGACACCAGCCTGGCCAACATGGTGAAACCCCGTCCCTACTAAAATACAAAAAT


TAGCCCAGCTTGGTGGTGGGCACCTGTAATCTTAGCTACTGCAGAGACTGAGGCAGGAGAATCGCTTGAACC


CAGGAGGTGGAGGTTGCAGTGACCTGAGATTTTGCCATTGCACTCCAGCCTGGGCAACAGAGCAAGACTCTA


TCTCAAAAAACAAACAAACAAACAAACAAACAAACAAACTGTCAAAATCTGTACAGTATGTGAAGAGATTTG


TTCTGAACCAAATATGAATGACCATGGTCCATGACACAGCCCTCAGAAGACCCTGAGAACATGTGCCCAAGG


TGGTCACAGTGCATCTTAGTTTTGTACATTTTAGGGAGATATGAGACTTCAGTCAAATACATTTTTAAAAAA


TACATTGGTTTTGTCCAGAAAGCCAGAACCACTCAAAGCAGGGGTTTCCAGGTTATAAGTAGATTTAAAATT


TTTCTGATTGACAATTGGTTGAAAGAGTTGTCAATAGAAAGGAATGTCTGCATTGTGACAAGAGGTTGTGGA


GACCAAGTTTCTGTCATGCAGATGAAGCCTTCAGGTAGCAGGCTTCCAAGATAACAGGTTGTAAATAGTTCT


TATCAGACTTAAGTTCTGTGGAGACGTAAAATGAGGCATATCTGACCTCCACTTCCAAAAACATCTGAGACA


GGTCTCAGTTAATTAAGAAAGTTTGTTCTGCCTAGTTTAAGGACATGCCCATGACACTGCCTCAGGAGGTCC


TGACAGCATGTGCCCAAGGTGGTCAGGATACAGCTTGCTTCTATATATTTTAGGGAGAAAATACATCAGCCT


GTAAACAAAAAATTAAATTCTAAGGTCCCTGAACCATCTGAATGGGCTTTCTTCTAGGCCAGGGCACTCTAA


AATTGAAGAACCTGAACATTCCTTTCTATTGATAATACTTTCAGCCAGTTGAGCCCATTCAGACCACAGCAA


GGTGCCAGGCCAGGCAAGGGCTGACTTGAGATACCTGCCAGATGAGTCACTGGCAAAAGGTGCTGCTCCCTG


GTGAGGGAGAAACACCAGGGGCTGGGAGAGGCCCAGAAGGCTCTGAAGGAGTTTTGGTTTGGCTGGCCATGT


GTGCAATTAGCGTGATGAGCTCTGACATGGCCTTGCATGGACGGATTGGGCAGGACACCCCAGCTGAGGAGG


ATGGCAGGAGTGATGGCACAGGGGAAAGGGTGGCATACCCAGGTGACAGCTCCCCACTACCTCCACTCTGTG


CTGCAGCTCAGGGGCTGGGTCTTCTGCTGCAACTCAGCCCCTCTGTACCAGCCCTGGCCTCATTCCCTTGGT


TCCAGGACACCCAGCTGACAAAAGGGACTTGCCTGTACCCCTGCACCTGGTCCTACACCTGGCTCCTGGGTT


GTCAGCAGGTGTTTGTTGGGCCAACGAGTGCATGGATGGAAACACAGACAGAAGGACAGATGGAGAGAT


GGGTGGCCAGACAAAGGAGTAACTTGGTGAGGAATGTGCATTAGGAAATCACAGAAGAGCAGAAACTGTTTG


AAAATTCCAAGTGGGGAAAGTGAGGAGGTGAAGCAGGGCTGAAGGGCCTCCCTCAGAGCCTTCTCCCACTCT


GTGGTGTCCACATCCCCTTGGTCGTCCTTGTGGGAGGCACTCACCTTTTGCTCAGCCTATTGTGGCTACAGC


CCAGCAGGTCCCAGGTGGCACCAGCCAAGATGAAGGTGGCATTGAGGGCTGAAGTCTCCCTCACCATGAAGG


GATGATGTATAGTGGGTGGGGCCTCAGGAGGAAGAGGGCCACCAACCCTACCTGGCCCCTAACCTGCTGCCT


GGAGTAGGCAGGTACCAGAGGCATGGGGTGAGGCATGTTGCAGGTCGAGGACCAGGGCCATCTCACTGCCTG


AGCCCATGGACTGGCTCAGGGGTCTGTCAGATGATTCTAGAGCTGAGTTGGAGGTAAGGGCAGGGGGTTTGT


TCCTGGGTTCAAGACCATGGAAGGAAGGGGTAGAGAAGGAGGCCAACAAGTGAGGAGGCAAATTACAGTGGC


TGGCAGAAGGAGAGAGAAGCCAGGACAGGTGGCTGTGGCCCTGTCCCTGCAGGCAGACCCAGGAAGGAGCT


AGAGACAGGATTCATGCCAAGCCTGCCTACCCAGCACATCTCTCCTCATGGACATGAGAGAAAACCCTCCAG


CTTGGCCCTCACATCTGTGAAACCCACAGTAATGGGGCTGACATCCTCTGCCCTATGCAAGAGAGGTTTCCC


AAGCACTTGCAGCAAGTGAGACTGCACAGGATGGCGAATCCACAAAGAACACGTTGTTCTCATGCTCTTTGG


AAGCACCAATTTACATTCTGACAGTTTTGTGGGGAGATGAGACCAGTGAAAACCAGGGAACCCTGCTCATTA


GGGGAACCCTTGGTGGTCTCTGCTTGGAAGCCGGGCTGCAGAGGACTGTAAGATCAACCGCCGGGGCTGTAG


GTGATGGCTCAGGCACTGGATTCTCCATGGAGGACCCCATGAATGCACTTTGAAAGGTCAGCTCCATGGGTC


TCAGCTGGCTGGGCCCATTTGGGAGTTCTATCTTTGGGGAAGGATGCTTTCCTAGGCTCTGTTGCACGCTGG


CCCTAGGCTCAGGCCAGGATCAAAATCAAAGTCAGCTTCATGCCCAAGGAGGGCATGGCACTACCTCCTCCA



GATCTGATAAGTCCCAGGACTTCAGAAGAGCTGTGAGACCTTGGCCAAGTCACTTCCTCCTTCAGGAACATT


GCAGTGGGCCTAAGTGCCTCCTCTCGGGACTGGTATGGGGACGGTCATGCAATCTGGACAACATTCACCTTT


AAAAGTTTATTGATCTTTTGTGACATGCACGTGGGTTCCCAGTAGCAAGAAACTAAAGGGTCGCAGGCCGGT


TTCTGCTAATTTCTTTAATTCCAAGACAGTCTCAAATATTTTCTTATTAACTTCCTGGAGGGAGGCTTATCA


TTCTCTCTTTTGGATGATTCTAAGTACCAGCTAAAATACAGCTATCATTCATTTTCCTTGATTTGGGAGCCT


AATTTCTTTAATTTAGTATGCAAGAAAACCAATTTGGAAATATCAACTGTTTTGGAAACCTTAGACCTAGGT


CATCCTTAGTAAGATCTTCCCATTTATATAAATACTTGCAAGTAGTAGTGCCATAATTACCAAACATAAAGC


CAACTGAGATGCCCAAAGGGGGCCACTCTCCTTGCTTTTCCTCCTTTTTAGAGGATTTATTTCCCATTTTTC


TTAAAAAGGAAGAACAAACTGTGCCCTAGGGTTTACTGTGTCAGAACAGAGTGTGCCGATTGTGGTCAGGAC


TCCATAGCATTTCACCATTGAGTTATTTCCGCCCCCTTACGTGTCTCTCTTCAGCGGTCTATTATCTCCAAG


AGGGCATAAAACACTGAGTAAACAGCTCTTTTATATGTGTTTCCTGGATGAGCCTTCTTTTAATTAATTTTG


TTAAGGGATTTCCTCTAGGGCCACTGCACGTCATGGGGAGTCACCCCCAGACACTCCCAATTGGCCCCTTGT


CACCCAGGGGCACATTTCAGCTATTTGTAAAACCTGAAATCACTAGAAAGGAATGTCTAGTGACTTGTGGGG


GCCAAGGCCCTTGTTATGGGGATGAAGGCTCTTAGGTGGTAGCCCTCCAAGAGAATAGATGGTGAATGTCTC


TTTTCAGACATTAAAGGTGTCAGACTCTCAGTTAATCTCTCCTAGATCCAGGAAAGGCCTAGAAAAGGAAGG


CCTGACTGCATTAATGGAGATTCTCTCCATGTGCAAAATTTCCTCCACAAAAGAAATCCTTGCAGGGCCATT


TTAATGTGTTGGCCCTGTGACAGCCATTTCAAAATATGTCAAAAAATATATTTTGGAGTAAAATACTTTCAT


TTTCCTTCAGAGTCTGCTGTCGTATGATGCCATACCAGAGTCAGGTTGGAAAGTAAGCCACATTATACAGCG


TTAACCTAAAAAAACAAAAAACTGTCTAACAAGATTTTATGGTTTATAGAGCATGATTCCCCGGACACATTA


GATAGAAATCTGGGCAAGAGAAGAAAAAAAGGTCAGAGTTTAATCCTCATTCCTAAGTTATGTAAACCAAAA


ATAAAATTCTGAAGATGTCCTGATCATCTGAATGGACCCTTCCTCTGGACCAGGGCATTCCAAAGTTAACCT


GAAAATTGGTTTGGGCCATGATGGGAAGGGAGGTTTGGATATGCCTCATTATGCCCTCTTCCCTTTCAGAAT


TCAGGAAAAGCCAACCAGCATTAACATCAACACAGATTTTCAGATCTTAGGTTTCTTTCCGATCTATTCTCT


CTGAACCCTGCTACCTGGAGGCTTCATCTGCATAATAAAACTTTAGTCTCCACAACCCCTTATCTTACCCCA


GACATTCCTTTCTATTGATAATAACTCTTTCAACCAATTGCCAATCAGGGTATGTTTAAATCTACCTATGAC


CTGGAAGCCCCCACTTTGCACCCTGAGATCAAACCAGTGCAAATCTTATATGTATTGATTTGTCAATGAAAA


CAGTCAAAGCCAGTCAGGCACAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTAGAT


CACCTGAGGTCAGGAGTTCGACACCAGCCTGGCCAACATGGTGAAACCCCGTCCCTACTAAAATACAAAAAT


TAGCCCAGCTTGGTGGTGGGCACCTGTAATCTTAGCTACTGCAGAGACTGAGGCAGGAGAATCGCTTGAACC


CAGGAGGTGGAGGTTGCAGTGACCTGAGATTTTGCCATTGCACTCCAGCCTGGGCAACAGAGCAAGACTCTA


TCTCAAAAAACAAACAAACAAACAAACAAACAAACAAACTGTCAAAATCTGTACAGTATGTGAAGAGATTTG


TTCTGAACCAAATATGAATGACCATGGTCCATGACACAGCCCTCAGAAGACCCTGAGAACATGTGCCCAAGG


TGGTCACAGTGCATCTTAGTTTTGTACATTTTAGGGAGATATGAGACTTCAGTCAAATACATTTTTAAAAAA


TACATTGGTTTTGTCCAGAAAGCCAGAACCACTCAAAGCAGGGGTTTCCAGGTTATAAGTAGATTTAAAATT


TTTCTGATTGACAATTGGTTGAAAGAGTTGTCAATAGAAAGGAATGTCTGCATTGTGACAAGAGGTTGTGGA


GACCAAGTTTCTGTCATGCAGATGAAGCCTTCAGGTAGCAGGCTTCCAAGATAACAGGTTGTAAATAGTTCT


TATCAGACTTAAGTTCTGTGGAGACGTAAAATGAGGCATATCTGACCTCCACTTCCAAAAACATCTGAGACA


GGTCTCAGTTAATTAAGAAAGTTTGTTCTGCCTAGTTTAAGGACATGCCCATGACACTGCCTCAGGAGGTCC


TGACAGCATGTGCCCAAGGTGGTCAGGATACAGCTTGCTTCTATATATTTTAGGGAGAAAATACATCAGCCT


GTAAACAAAAAATTAAATTCTAAGGTCCCTGAACCATCTGAATGGGCTTTCTTCTAGGCCAGGGCACTCTAA


AATTGAAGAACCTGAACATTCCTTTCTATTGATAATACTTTCAGCCAGTTGAGCCCATTCAGACCACAGCAA


GGTGCCAGGCCAGGCAAGGGCTGACTTGAGATACCTGCCAGATGAGTCACTGGCAAAAGGTGCTGCTCCCTG


GTGAGGGAGAAACACCAGGGGCTGGGAGAGGCCCAGAAGGCTCTGAAGGAGTTTTGGTTTGGCTGGCCATGT


GTGCAATTAGCGTGATGAGCTCTGACATGGCCTTGCATGGACGGATTGGGCAGGACACCCCAGCTGAGGAGG


ATGGCAGGAGTGATGGCACAGGGGAAAGGGTGGCATACCCAGGTGACAGCTCCCCACTACCTCCACTCTGTG


CTGCAGCTCAGGGGCTGGGTCTTCTGCTGCAACTCAGCCCCTCTGTACCAGCCCTGGCCTCATTCCCTTGGT


TCCAGGACACCCAGCTGACAAAAGGGACTTGCCTGTACCCCTGCACCTGGTCCTACACCTGGCTCCTGGGTT


GTCAGCAGGTGTTTGTTGGGCCAACGAGTGCAT  GATGGAAACACAGACAGAAGGACAGATGGAGAGAT


GGGTGGCCAGACAAAGGAGTAACTTGGTGAGGAATGTGCATTAGGAAATCACAGAAGAGCAGAAACTGTTTG


AAAATTCCAAGTGGGGAAAGTGAGGAGGTGAAGCAGGGCTGAAGGGCCTCCCTCAGAGCCTTCTCCCACTCT


GTGGTGTCCACATCCCCTTGGTCGTCCTTGTGGGAGGCACTCACCTTTTGCTCAGCCTATTGTGGCTACAGC


CCAGCAGGTCCCAGGTGGCACCAGCCAAGATGAAGGTGGCATTGAGGGCTGAAGTCTCCCTCACCATGAAGG


GATGATGTATAGTGGGTGGGGCCTCAGGAGGAAGAGGGCCACCAACCCTACCTGGCCCCTAACCTGCTGCCT


GGAGTAGGCAGGTACCAGAGGCATGGGGTGAGGCATGTTGCAGGTCGAGGACCAGGGCCATCTCACTGCCTG


AGCCCATGGACTGGCTCAGGGGTCTGTCAGATGATTCTAGAGCTGAGTTGGAGGTAAGGGCAGGGGGTTTGT


TCCTGGGTTCAAGACCATGGAAGGAAGGGGTAGAGAAGGAGGCCAACAAGTGAGGAGGCAAATTACAGTGGC


TGGCAGAAGGAGAGAGAAGCCAGGACAGGTGGCTGTGGCCCTGTCCCTGCAGGCAGACCCAGGAAGGAGCT


AGAGACAGGATTCATGCCAAGCCTGCCTACCCAGCACATCTCTCCTCATGGACATGAGAGAAAACCCTCCAG


CTTGGCCCTCACATCTGTGAAACCCACAGTAATGGGGCTGACATCCTCTGCCCTATGCAAGAGAGGTTTCCC


AAGCACTTGCAGCAAGTGAGACTGCACAGGATGGCGAATCCACAAAGAACACGTTGTTCTCATGCTCTTTGG


AAGCACCAATTTACATTCTGACAGTTTTGTGGGGAGATGAGACCAGTGAAAACCAGGGAACCCTGCTCATTA


GGGGAACCCTTGGTGGTCTCTGCTTGGAAGCCGGGCTGCAGAGGACTGTAAGATCAACCGCCGGGGCTGTAG


GTGATGGCTCAGGCACTGGATTCTCCATGGAGGACCCCATGAATGCACTTTGAAAGGTCAGCTCCATGGGTC


TCAGCTGGCTGGGCCCATTTGGGAGTTCTATCTTTGGGGAAGGATGCTTTCCTAGGCTCTGTTGCACGCTGG


CCCTAGGCTCAGGCCAGGATCAAAATCAAAGTCAGCTTCATGCCCAAGGAGGGCATGGCACTACCTCCTCCA
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> Conventional Clinical Criteria/ FH-based approach: 10% BRCA probability >

MANY LIMITATIONS
Only a small proportion of carriers
have a significant FH,

know about it and act on it
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>50% of carriers are missed
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> Advantages of BRCA Carrier Identification

Want to Know
My Future?

Time Magazine, December 24, 2012
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WHY DO WE NEED TO WAIT FOR PEOPLE
TO GET CANCER TO IDENTIFY PEOPLE IN
WHOM WE CAN PREVENT CANCER??
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CAN WE TEST POPULATIONS?

Increased Carrier identification?

Risk/ Penetrance?

Psychological / QoL Impact?
Acceptable?
Cost effective?

New approaches for delivery?
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National Estimates of Genetic Testing in Women With

a History of Breast or Ovarian Cancer
Christopher P. Childers, Kimberly K. Childers, Melinda Maggard-Gibbons, and James Macinko

JOURNAL OF CLINICAL ONcoLogy 2017

Conclusion

Fewer than one in five individuals with a history of BC or OC meeting select National Cancer
Comprehensive Network criteria have undergone genetic testing. Most have never discussed

testing with a health care provider. Large national efforts are warranted to address this unmet need.
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Genetic Cancer Prediction
through Population Screening
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Population Screening .| Qutcomes
(Everyone) Psychological health

AJ (>18 yr) Quality of Life
Genetic Impact of Genetic Test Result
Counselling Testing on FH ~{ BRCA carriers identified
Health Economics

Cost-effectiveness of population based BRCA testing with
varying Ashkenazi Jewish ancestry
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Attitude towards and factors affecting uptake of
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Atitude towards and factors affecting uptake of
population-based BRCA testing in the Ashkenazi
Jewish population: a cohort study

R Manchanda,>® M Bumell,° F Gaba,™® § Sandersqn," K Loggenberg,® 5 Gessler,” ) Wardle, '
L Side,” R Desai,® AF Brady,® H Dorkins,” ¥ Wallis,! C Chapman,’ C Jacobs,*' | Tomlinson,™
U Beller," U Menon,® | Jacobs® 2019

Information
—

£
0_
]
-4 2 0 2 4
Theta
———— BL_reassurance ———— BL_prevention BL_childrisk
——— BL_surgery ———— BL_childbearing BL_screenfreg
———— BL_reduceuncert BL_insurance BL_confidential
——— BL_stigma —— BL_modmed BL_notprev
- BL_fameff BL_emotions BL_too_focused_AJ
BL_marriage_ability ——— BL_single_ethgrp BL_altruism

Figure 51. Item Information Functions

o CANCER | BARTS
s RESEARCH | CENTRE
i UK

96% interest
60% intention
88% uptake

Reassurance
Reducing Uncertainty
Married/Cohabiting — 4x

A
%O Queen Mary

University of London

Barts Health m

MHS Trust



Barts INHS VO
Cancer Institute LTheAHSNNetwork England _J QNG Queeﬂ |V|al’ y

: T University 0
Queen Mary University of London NHS Innovation Accelerator y of London

530 FH +ve 3
. (62) BRCA1/2
Testing an
entire population
FH -ve
AJ (>18 yr) (468) BRCA1/2
Genetic
Counselling
504 FH +ve 9
. (66) BRCA1/2
Testing on
Family History
FH -ve 8
(438) BRCAL/2

| 60% (18/30) BRCA carriers are identified by Population Testing Only |
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| The Current model of FH based testing has a number of limitations |
‘ 60% carriers do NOT have a strong FH & are identified by Population Testing Only ‘
| Population Testing is feasible and acceptable in AJ |
| High Satisfaction |

It is possible to provide pre-test counselling and testing effectively in more time efficient ways
In a community setting
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QALY = (Survival) x (Utility score)

PERFECT gzl
0 > 1 HEALTH |

Utility Score
« Way of capturing Quality of Life in Cost Effectiveness Analysis
 MeasuredonascaleofOtol
« 1 =Perfect Health
e 0=Death
« Can be applied across all disease areas and variety of health states
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HEALTH ECONOMICS (HE)

ICER: Incremental Cost effectiveness Ratio

(Total Costs A) — (Total Costs B)
(Total QALYs A) — (Total QALYs B)

A= Pop Testing
B= FH/Clinical Criteria Testing
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Fop screening is cost saving and is highly cost-effective in Jewish women

Incremental cost-effectiveness ratio (ICER) = — £2079/QALY

Can be cost saving for the NHS by £3.7 million

Reduces Ovarian and Breast Cancer incidence by 0.34% & 0.62%

Can reduce number of Ovarian cancers by 276

Can reduce number of Breast cancers by 508
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Do we prevent more cancers through population testing?

Do we identify more people at risk through population testing?

Are we causing psychological/QOL harm?

Is there high satisfaction?

s it feasible and acceptable?

Can we do it outside a hospital setting?

I8 R

Is it cost-effective?
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JNCI J Natl Cancer Inst (2018) 110(7): d)x265

B . doi: 10.1093/jnci/djx265
S A First published online January 18, 2018
o Article
- - Cost-effectiveness of Population-Based BRCA1, BRCA2,
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Angelina Jolie gene testing for all?

By Jarmes Gallagher
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