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Supplemental figure 1. Repeat-containing plasmids have a large repeat size distribution. We 
cloned the SCA36 ‘GGCCTG’ and C9orf72 ‘GGGGCC’ repeats into plasmids to compare the 
PacBio and Oxford Nanopore Technologies’ sequencing platforms in repeat regions. We aimed 
to clone 62 SCA36 ‘GGCCTG’, and 423 and 774 C9orf72 ‘GGGGCC’ repeats, respectively. We also 
included a non-repeat-containing plasmid, which included EGFP. (a) Each of the four plasmids 
was run on a 2% agarose gel before being linearized (uncut) and after being linearized (cut) by 
restriction enzymes (MluI for C9-423 and AvrII for the others). Each uncut plasmid had a band 
for supercoiled and relaxed conformations. The C9-774 plasmid also had a clear third band, 
identifying nicked plasmids. The cut C9-423 and C9-774 repeat plasmids demonstrated a 
distribution of plasmid sizes, based on the respective smears. The SCA36 plasmid had a single 
band and the EGFP plasmid had two bands because it was partially digested. (b) We cut the 
SCA36 plasmid using two restriction enzymes (HindIII and BamHI) up and downstream of the 
repeat region in a separate digest to measure each plasmid’s repeat size. The upstream region 
is an additional 103 nucleotides while there are an additional 39 nucleotides downstream. The 
larger band is the primary portion of the plasmid backbone, while the smaller band is the 
repeat region, plus the additional 142 nucleotides. Based on an estimated size of 400 
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nucleotides for the repeat band, the mean repeat size is estimated at (400 – 142)/6 = 43 
repeats. The band from the repeat region is partially smeared, indicating the repeat was not 
fully stable. This closely mirrored our observations on the RS II and MinION in Figure 4 of the 
main text. (c) Like the SCA36 plasmids, we cut the C9-423 and C9-774 plasmids up and 
downstream of the repeat region to assess repeat size and stability. Using the same restriction 
enzymes (HindIII and BamHI), there are an additional 117 and 101 nucleotides up and 
downstream of both the C9-423 and C9-774 repeat regions. The band for the C9-423 repeat 
region is highly smeared, but the primary population ran at approximately 3000 nucleotides, 
estimating most plasmids have a repeat size of (3000 – 218)/6 = 464 repeats. Estimating the C9-
774 primary repeat band size at 4000 nucleotides, the estimated repeat size is (4000 – 218)/6 = 
630 repeats. This also differs from the distribution in Figure 4 of the main text, which had a 
median size of approximately 400 repeats. (d) To analytically determine the repeat size 
distribution for the C9-423 and C9-774 plasmids, we performed a gel intensity analysis. The C9-
423 repeat size is highly variable, ranging from approximately 1000 to 3800 nucleotides. The 
C9-774 repeat size is less variable, ranging from approximately 3500 to 4500, with a long tail on 
the shorter end. This may be because of the different plasmids the repeats were cloned into. 
These data demonstrate the variability in the plasmid repeat sizes. 
 
 
 



 
Supplemental figure 2. Sanger sequencing confirms the SCA36 repeat plasmid contains at 
least 37 repeats. We Sanger sequenced the SCA36 repeat region to determine the estimated 
minimum length for the SCA36 ‘GGCCTG’ repeat region. Sequence traces were clear through 
approximately 37 repeats, when the sequence trace became indeterminate, indicating the 
expected minimal length for the SCA36 repeat region. 
 
 
 
 
 
 
 



  
 
Supplemental figure 3. Individual Sequel and MinION read(s) across the C9orf72 repeat region 
aligned to the reference genome and hand curated. Both the Sequel and MinION covered a 
non-pathogenic allele that are highly concordant with each other, and with the estimated 
repeat size from a fragment analysis. We also obtained three Sequel reads reading partially 
through an expanded allele, and a fourth that bridged the repeat region with 1324 repeats. (a) 
The human genome reference sequence (hg38) contains three G4C2 repeats. C9orf72 is on the ‘-
‘ strand of the reference genome, representing the repeat as C4G2. We identified specific 
“landmarks” before and after the repeat region in the reference sequence to properly locate 
the repeat region in the reads, and to hand curate the alignments. Landmarks are identified by 
red bars up and downstream of the repeat region. All segments matching the C4G2 motif are 
identified by blue bars, and the defined repeat region is marked by green. (b) The MinION 
sequence is highly similar to the reference sequence both up and downstream of the defined 
repeat region, closely matching all of the primary landmarks, where mismatches are highlighted 



in red. There is a net gain of 22 nucleotides, when considering the entire sequence shown, but 
27 within the defined repeat region; this equates to approximately 4 or 5 additional repeats. (c) 
The Sequel reads were highly similar to the reference sequence both up and downstream of the 
defined repeat region, closely matching all of the primary landmarks. Only one of the four reads 
is shown. There are 48 nucleotides within the defined repeat region, equating to exactly 8 
repeats, which concurs with our fragment analysis. (d) A Sequel read that captured 
approximately 417 nucleotides (approximately 69 repeats) within the repeat region. It is 
ambiguous whether this read actually bridges the repeat region because the left-hand end of 
the read closely matches sequence adjacent to the repeat region, as demonstrated in the 
figure. (e) A sequel read that spanned the entire repeat region of a pathogenic allele contains 
approximately 1324 repeats (7941 nucleotides). 
 
 
 
Supplemental data 1. RS II consensus sequence in the C9-774 repeat region is 99.77% 
accurate, when compared to the plasmid reference sequence. We aligned the RS II consensus 
sequence for just the repeat region to the plasmid’s reference sequence. The sequences were 
99.77% similar. We include the entire C9-774 RS II consensus sequence. Defined repeat region 
highlighted in yellow. 
>C9-774_RSII_consensus_sequence
 CTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAGCACGTGTTGACA
ATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACAAGGTGAGGAACTAAACCATGGCCAAGCCTTTGT
CTCAAGAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACAGCATCCCCATCTCTGAAGACTACAGC
GTCGCCAGCGCAGCTCTCTCTAGCGACGGCCGCATCTTCACTGGTGTCAATGTATATCATTTTACTGGGGGACC
TTGTGCAGAACTCGTGGTGCTGGGCACTGCTGCTGCTGCGGCAGCTGGCAACCTGACTTGTATCGTCGCGATC
GGAAATGAGAACAGGGGCATCTTGAGCCCCTGCGGACGGTGCCGACAGGTGCTTCTCGATCTGCATCCTGGGA
TCAAAGCCATAGTGAAGGACAGTGATGGACAGCCGACGGCAGTTGGGATTCGTGAATTGCTGCCCTCTGGTTAT
GTGTGGGAGGGCTAAGCACTTCGTGGCCGAGGAGCAGGACTGACACGTGCTACGAGATTTCGATTCCACCGCC
GCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATC
TCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCAC
AAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGT
CTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCC
GCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAAC
TCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCG
GCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTC
GGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGAT
AACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGT
TTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTAC
CGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTT
CGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATC
CGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGA
TTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGA
ACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAA
CAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAG
ATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTA
AACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATA
GTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGAT
ACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGA
AGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCA
GTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCA
TTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTC



GGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCT
CTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTG
CTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAA
CCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGG
CAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATT
GAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGT
TCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCGACGGATCGGGAGATCTCCCGATCCCCTATGGTGCA
CTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTG
AGTAGTGCGCGAGCAAAATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGG
GTTAGGCGTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTYGAGKC
CCTTTCGTCTTCACTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAG
AGAACGATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAA
CGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTATCCCTATCAGTGATAGAGAACGTA
TGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGGTAGGCGTGTACGGTGGGAGGCCTATATAAG
CAGAGCTCGTTTAGTGAACCGTCAGATCGCCAAGCTTAGTACTCGCTGAGGGTGAACAAGAAAAGACCTGATAA
AGATTAACCAGAAGAAAACAAGGAGGGAAACAACCGCAGCCTGTAGCAAGCTCTGGAACTCAGGAGTCGCGCG
CTAGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGRCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCTGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGRCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCYGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGRCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCYGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG



GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGRCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCYGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGRCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCYGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGG
GCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGC
CGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCG
GGGCCGGGGCCGGGGCCGGGGCCGGGGCGTGGTCGGGGCGGGCCCGGGGGCGGGCCCGGGGCGGGGCT
GCGGTTGCGGTGCCTGCGCCCGCGGCGGCGGAGGCGCAGGCGGTGGCGAGTGGGGGATCCGCGGCCGCGA
TTACAAGGACGACGACGACAAGATACCCATACGACGTTCCAGATTACGCTAGAACAAAAACTTATTTCTGAAGAA
GATCTGCATCATCATCATCATCATTAGCTCGAGTCTAGAGGGCCCTTCGAAGGTAAGCCTATCCCTAACCCTCTC
CTCGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCACCATTGAGTTTAAACCCGCTGATCAGCCTCGACT
GTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCC
CACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGG
GGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTAT
GGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCATTAAG
CGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCT
TTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTC
CGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCC
CTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAAC
AACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATG
AGCTGATTTAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGG
CTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCT
CCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCC
ATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAG
GCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGC 
 
 
Supplemental data 2. MinION consensus sequence in the C9-774 repeat region is 26.55% 
accurate, when compared to the plasmid reference sequence. We aligned the MinION 
consensus sequence for just the repeat region to the plasmid’s reference sequence. The 
sequences were 26.55% similar. Many guanines and cytosines were erroneously identified as 
adenine. Thus, in the MinION consensus sequence, guanines and cytocines were represented as 
mixed nucleotides in the consensus (e.g., R representing G or A, and M representing C or A). 
Exactly 553 (71.4%) of the 774 MinION repeats were represented as either RRRRCM or 
RRRRMC. We include the entire C9-774 MinION consensus sequence. Defined repeat region 
highlighted in yellow. 



 
>C9-774_MinION_consensus_sequence
 CTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAGCACGTGTTGACA
ATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACAAGGTGAGGAACTAAACCATGGCCAAGCCTTTGT
CTCAAGAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACAGCATCCCCATCTCTGAAGACTACAGC
GTCGCCAGCGCAGCTCTCTCTAGCGACGGCCGCATCTTCACTGGTGTCAATGTATATCATTTTACTGGGGGACC
TTGTGCAGAACTCGTGGTGCTGGGCACTGCTGCTGCTGCGGCAGCTGGCAACCTGACTTGTATCGTCGCGATC
GGAAATGAGAACAGGGGCATCTTGAGCCCCTGCGGACGGTGCCGACAGGTGCTTCTCGATCTGCATCCWGGG
ATCAAAGCCATAGTGAAGGACAGTGATGGACAGCCGACGGCAGTTGGGATTCGTGAATTGCTGCCCTCTGGTTA
TGTGTGGGAGGGCTAAGCACTTCGTGGCCGAGGAGCAGGACTGACACGTGCTACGAGATTTCGATTCCACCGC
CGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGAT
CTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCA
CAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCAT
GTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTAT
CCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCWGGGGTGCCTAATGAGTGAGCT
AACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAA
TCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCG
CTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGG
GATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCSRGGAACCGTAAAAAGGCCGCGTTGCTGG
CGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCG
ACAGGACTATAAAGATACCRGGCGTTTCCCCCWGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGC
TTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCA
GTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTT
ATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACA
GGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGA
AGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGC
AAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA
GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATG
AGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGA
GTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCC
ATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAAT
GATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGC
AGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCG
CCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCT
TCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACRYGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTC
CTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAA
TTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAG
TGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAA
AGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGAT
GTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGG
AAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATA
TTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAG
GGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCGACGGATCGGGAGATCTCCCGATCCCCTATGG
TGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTC
GCTGAGTAGTGCGCGAGCAAAATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCT
TAGGGTTAGGCGTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTYG
AGKCCCTTTCGTCTTCACTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTG
ATAGAGAACGATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAG
AGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTATCCCTATCAGTGATAGAGAA
CGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGGTAGGCGTGTACGGTGGGAGGCCTATA
TAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCAAGCTTAGTACTCGCTGAGGGTGAACAAGAAAAGACCTG
ATAAAGATTAACCAGAAGAAAACAAGGAGGGAAACAACCGCAGCCTGTAGCAAGCTCTGGAACTCAGGAGTCGC
GCGCTAGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGG
GGCCGGGGCCGGGGCCGGGGCCRGGACCGGGGCCRGGGCCRGGGCCRGGRCCRGGRCCRGGRCCRGGRC
CRGGRCCRGGGCCRGGGCCRGGGCCRGGGCTGRGGCMRGRRCCRGRRCCRGRRCCRGRRCCRGRRCCRGR
RCCRGRRCCRGRRCCRGRRCCRGRRCCRGRRCCRGRRCCRGRRCCRGRRCCRGRRCCRGRRCCRGRRCCRR
RRCCRGRRCCRRRRCMRRRRCCRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCM
RRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRR
CMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRR



RRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMRRRRCMGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCGTGGTCGGGGCRGGCCCGGGGGCRGGCCCGGGGCR
GGGCTGCGGTTGCRGTGCCTGCGCCCGCGGCGGCGGAGGCGCAGGCGGTGGCGAGTGGGGGATCCGCGGC
CGCGATTACAAGGACGACGACGACAAGATACCCATACGACGTTCCAGATTACGCTAGAACAAAAACTTATTTCTG
AAGAAGATCTGCATCATCATCATCATCATTAGCTCGAGTCTAGAGGGCCCTTCGAAGGTAAGCCTATCCCTAACC
CTCTCCTCGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCACCATTGAGTTTAAACCCGCTGATCAGCCT
CGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCC
ACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGG
GGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGG
CTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCA
TTAAGCGCGGCRGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTT
TCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCRGGGGCTCCCTTTAG
GGTTCCGATTTAGTGCTTTACRGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCAT
CGCCCTGATAGACRGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTG
GAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAA
AAATGAGCTGATTTAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCC
CSAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCS
AGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTC
CGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATG
CAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGC 
 
 
Supplemental data 3. MinION read covering the non-pathogenic allele. Defined repeat region 
highlighted in yellow. 
 
Read name = a1677441-358d-4dfa-9de9-c1fa5be4d9e5 
Read length = 4,985bp 
---------------------- 
Mapping = Primary @ MAPQ 40 
Reference span = chr9:27,569,573-27,574,622 (+) = 5,050bp 
Cigar = 2M2I13M1D32M1D27M1D5M1I1M1I10M...1D2M1I7M1I17M1D1M1D24M1D2M2D9M 
Clipping = None 
---------------------- 
Location = chr9:27,573,587 
Base = C @ QV 22 
---------------------- 
H0 = 1 
ZE = 0.0 
ZF = 0.384752 
NM = 517 
ZQ = 4985 
ZR = 138394717 
AS = 20040 
------------------- 
Alignment start position = chr9:27569573 
ACATTGCTTCGTTTTATAAGGCTATACTATCTAGGTTTGTGTAAGTACATCTATGATGTTTGCATAATGACAAATTG
CATACAATGATGCATTCTAATGTGTGATTGTGCTATAATTGAAGACTTGTTTATCTAAGACTGAAAGTAAAAAGAAT
TACAATTTCACCTAAGCAAGTCTAAAAAACTGTGAAATCTATTTATAATATGTAATACAAAAGCAGCTAATAGGCAA
ACTATGATATACCTATATCTTTTGCCATATGATTGCTTTGAGACTAACATTGATCTGTAAATGTATGACAAAGTAAA
CAATTTTACTTAAGAATTTCATCCACATCTTGTCAGAGAGGTTCAGTCTGTTGGAAAGCACTTGACTTCTATTTACA
GAGCATTAGATGAGTGCTTTTATCATATTATGAGTAGGCATACAGGCCTGGCGAGCAGTTAACTCTAAGGTAATG
TACAGAAATGGTTGAACACAGCGACAAGTTTTTCGCATTATTTGTAATTCAAAAAATTCATTTAGAGTATGTTACTT
TTAAATATGTTGTATCAATTTAATAGTCTTAGAGACAGCACTGGATATAAGCGTACAGCTTCTTTAAAATGTCCACT
GTTTTACTAATACAATGTAAGCCAGTCAGTTTACAATGATCAAATATAGAATGTAATCTGAATTGAAATAGTATGAC
ACTACTGCTGTCATAATAACAACAACAAACTGGAGGCCAACATAATGAATTAAGTTAACATACAACAACAAAAATT
ATATTGTAAACATATTTTTCTTTCATTCTTTTGGGTTAAAAGATTGGATAATCATAAAGGCAATATTACAACTCTAAT
ATTTCATCATTAAACACAAAAATAAAAGTATTTCCTAAAACAGAACTGAACCCTGGAGCAAAATCTGTGTGAAGTT
GAATTATGGGGAAACTTTTACCACGTTGTGAAAATTAGACTATTATACTGCTAATTTTACTCTCTAACGGAATAAGA
AAAAAAAAAAATGGGCAGAACATGGTGGGTCACACCTGTTATCCAACTCTTTGGAGGCGGGCAGTGGATCACCT



GGTCAGGAGCTCAAGACCAGCCTGGCCAGCATGGTGAAACCCACCTCTACTAAAAGAAAATACAAAATTGGCGG
GGTGTGGTGGTGGACACCTGTAATCCCAGCTACTTAGGGAGGCTAAGGGCAGGAGAGATCTCTCCTTGAGACA
CGGAGGTGGCAGAGGTTGCAATGAGCTGAAGTGTTTTCACTGCACTCCCAGCCTGGTGACAGAGAGAGAGACT
CTGCCTCAAGAAAAAAATAAACAAACAAACAAACAAACAAAAGAATAAGAAAATGAAGGACAAAGATCATACTGAA
TTGTGGTTTTAAATCCTACCAAAGAAATAGCCTGGGAAATGAAATGTCACAGAGAAGTATAATCAGGAGAGCTGT
ACAATTATTTTACTAATACTTGAAGTCGTACGTCTTTGGTGAGAAAAATCCATACATGCAAATGCAGCTGAAAAAA
TCAGCTCAAAACCAATAGTTGTTTATGTACCTATCTTACGTACATGTAGTGCTGTCTACTCAGAGTTACCAAACAT
TAGCCAGTCTTTTGAGAAACCAAGATTCAAGTGTAGGTGAGACAGTGGCTTGCTCACAGGGTTCATAGAGAGGT
TTCCCAATACACTCTGGAAATAATCCATACATGCAGACATAAGTTACATTAATTAACATCTGCTAAAACTGTTATTA
GAGTGCTAAGTTTGAGGTTTTTGCTTTTTTTCTTTAAACGTCTGTTAAAAAACAACCATCTGCTTCCCTGATTGGTA
TTTAGAAAGGTGGTTGGTCCCTGCTATTGTAGTGAAAATTCTACAATCATAAAGCCCTCACTTCTTGTTTTTTTAAG
AGACAGAGACCTCGTTTTGTCATCAGGCTGGAATGCACTGGCAGGATCATAGCTCTTACGGTAACTTCAAACTCT
TGGGCTCCAAACCCTCCTGCTCAGCTCCCAAGTAGCTAGGACTACAGGTGCACATCACCGCCCGTGGGATTTTT
AATTTTTTGTAGAGACAGGGTCTACGTTGCCCAGGTTGAGCTTGAACTCCCTGGCTTCAAGTAGATCCTCTTGCC
TCCGCCTCCCAAAGCTCTGGCATTACAGGTGTAAGCCACCTTCTCCAACCTGGCTCTCAATACTTGTAACCATGC
TGTTATTTTCTCCCAGCCCAAAGAGAAGCAGGATCCTAAACCGTCACTTTCCACAACAGGAGCTGCCCAGGACC
ACTTCAAGGACAGTGGACATTTTACAGTACCAGAAAGTTCACAACACTTTCTCAATCTTCAACATCAGGGAAGACT
GGAAGGTGAAGTTCATATCACTATCTGGCCATTTCTCACAGTTCCAAGTTTCTCAGACAATGAGTAGGCTAACCT
AGTCCTCCTGGGAACTATCTAATTAACGTAGAATAGAACCCGAGGGCAGACTTGAAAACAAGTCCTCCTTGGTTA
CTTTGTTTCTCTGAAACAAATTGTGGAGTGCCAACATAGCCAAACAAAATATTTTATCAACTTCATAAGGTGCTTG
TAATTTTTCCTGGAGCAGGTAAATGCTGGCTTAGTGAACAATCTGGAATGTGGTAATTACTCGTTCTTGTTTTCAG
ATGTACTATCAGCATGTAGTTTCCAACTGATTCAGGGTTTTCCTAAAGTGGCAGGCCTTGGCAGAGGTGGTGACA
ACAATACTTGTGTCAAATGACACCGTATTTCAAGTATTCTGACTCAGGTTATTAATATCCCTATATGATAGTCTTGT
TTCTGTGATATTCTGATTATGTTAAAGTTTCCCAAAGTCTGAGAAAATCATATCTGTAGTATCTTTTTTTTTTTTTGA
TCCTTTGTACAAAAGTAGAAGTAATACCAGACAGATACATTACCCTTGTTGTGAACAACTGGTGCATGGCAACTG
TTTGAATGAAATTTACCAACTACCACAACCAGGCAACTACTCTCCCAGAGCCTAACAATCTCGATTGCATCTGAAA
GACCACCCCTCCTGGGGAAAGTGCAGGACCTCCCTCCTGTTTTCTGAATACAAAATACCTGTTGGTGTTTTCAGC
GCGTAGATGGACCCAATGAGCACACGGACATGTGATATTGCCTAACAGACAACTGATTACCATCCCAGAGTCAA
GTGATGCCCAAGTCACAATGGTCCTTCCTTTAAGCAGAGTCTGTGTCATCTCTCCGGGCTGTGGAAGCAGCAGG
TCATGTCCCTGGGAATGGGAGACACCGACTTGCATTGCTGCCCTCCTTAGCAAAGTCATCACCACTCTCTAGAA
GCTTGGGCTGAAATTGTGCAGGCGTCTCACACCCCCCATCTCATCACATGATCTCCTCGCCGGCGGGGACCGT
CTCAGGTTCCTGAACTGACTTGGTCACAGAAGCCGCGCGCCGCCACCCTCGGCCTTCCCCAGGCAGGGCCTCT
CAGTGCGGGCTCCTTTCTCGAGCCCGCAGCGGCAGCGCTCCCAGCGGGTCCCGGGGGAAGGAGACGGCTCA
GTGCTGAGGGCAGGCCTAAGGAAGAGGCCAGATCCATCCTTGTCCTGCGCCGCCGCCGCCGCCGCCGCCAGG
AAGCCGGGGCGGATGCGAGCAATTCCACCGGTCGCTGGGGGCGAAGCCGACACCCAGCTTCGGTCGGAATGA
GGAGGGAAAGTAAAAAATCGTCGGCTCTGGGAGGCCCCGCTTCTACCCGCGCCTCTTCCCAGCAGCCAGACCC
CAAACAGCCACCCGCCAGGATGCCGCCTCCTCACTCACTTACTCGCCACCGCCGCCTCCGCCGCCGCGAACAG
AACTCCTGGCACAGCCGCCCCGGGCCGCCCCGGGCCGCCGACTCCCCCCTTGGCCCCGGCCCGGCCCCAGC
CCCGGCCCCGGCCCCGGCCCCGACTGGCGCGCGACTCCTGAGTTCAGAGCTTGCTACAGGCTGCGGTTGTTT
CCTCCTTGTTTTCTTCTGGTTAAATCTTTATCGGGTCTTTCTTGTTCACCCTCAGCGAGTGCTGTGAGCAAGTAGT
GGGGAGAGAGGTGGGAAAAACAAAACACACCTCCTAAACCCACCTGCTCACTGGGCCCGCCCCAAAGAAGTAA
CCAGACGCTTGGGGACGGCTGACACACCAAGCGTCATCTTTTACGTGGGCGGAACTTGTCCTTGTTTGACGCAC
CTCTCTTTCCCTAGCGGGACACCGTGGGACTACGTCTGTCTGTTTTCTATGTGCGATGACGTTTTCTCACGAGGC
TAGCGAAATGGGGCGGGAGCAGCAATCCTGTTCTTTTATCTTAGACCCGCTCTGGAGGAGCGTTGGCGCAATAG
CGTGTGAACCTTAATAGGGGAGGCTGCTTTGGATCGGAGAAAGTGAGACGTTTATTGGTTTTGAATGGTTTTGTT
TGTGCTTGGTAGGCAGTGGGGCGCTCAACAAAATAATTGGTGGATGAAATTTTGTTTTACCGTAAGACACTGTTA
GGAGTGCATTCAAAACTCCACTGCAAACCCTGGTGAGGACAGCTCCGGCACTGGGCGGGAATCCACGGTCCCC
TGCAAAGTCATCTGTTTGCCTTTACATGTAAGAATTCTCTCAAGCATGATTTTCACGCAGGGAATGTCATTTTTTTG
CTAGTTACAATATGTGGATAGAGTTGTTTTTTTTTTTAGCTTTTTTTTGAAAAACGTACCATTCTGTTTGATGTGTAA
AAAACACAAAAGATTTTTGAAACCTTGCGTCTTTTTTGGTCTGCAGGTGTATAGGTCCACTTACTACAGATGGTAG
CATTTACACCACTCAGATGTGTAAAAAAAAACAAGGTTTAAACTGGTAGCACAGATCTGCAAGTGTGAGATGGCA
CTTATTACAGTGAGTAGCATTTAATCTTTTCATCACTAAAATCCACACAGAGACGTTTTAATCATTCACGGGAAGA
AAGGGAGGAATAAATACAAATGGCTCTCA 
 
 
 
Supplemental data 4. Sequel read covering the non-pathogenic allele. Defined repeat region 
highlighted in yellow. 



 
Read name = m54120_170621_235746/16188262/181_35079 
Read length = 34,898bp 
---------------------- 
Mapping = Primary @ MAPQ 40 
Reference span = chr9:27,571,184-27,605,313 (-) = 34,130bp 
Cigar = 1M1I14M1D2M1I20M1D4M1D13M1I14M...1D3M1I25M1D2M1I3M1D2M1D4M1I7M 
Clipping = None 
---------------------- 
Location = chr9:27,573,566 
Base = T @ QV 0 
---------------------- 
H0 = 1 
ZE = 0.0 
ZF = 0.471024 
NM = 6243 
ZQ = 34898 
ZR = 138394717 
AS = 110766 
------------------- 
Alignment start position = chr9:27571184 
TGGAGGGAAGCCAAGATCAAAAATGAGTGAGACGGTGGCTGCTACAGGGTTCATGATGATGTTTCCCAATAACT
TTATGGAATAATCCCAACATGCAGGAAAGATTACATTAATTAAACACATCTGCTAAAACTGTGTAGAGTGCGAAGT
TTGAGGTTGCTTTTCTTTAAATCGTCTGTTAAAAATCAACCCATCTCTTCCCTGATTGGATTTAGAAAGGTGGTGG
TCCATGCTATTGTCGTGAAAAATTTTACAATCAAAGCCCTCACTTCTTGTTTTAGAGCCCGGGTCTCGTTTTTGTC
CTCAGGCGGAATGCACTGGCAGTATCATAGCTTCGGTAACTTCAAACTCCTGGGCTCAAATGAACCCCTGCATC
AGCCTCCCAATGAGTCGGTGATACATGTGCTCCATCATCTCACGCTCCCTCCCCGGCTAAGTTTTTATATTTTTTG
TAGAGAAGGGTTCTACGTGCACAGGGTGAGATTGATACTCCTGGCTTCAAGTGATCCTCTTGCCTCCGCGCCTC
CCACAGCTCTGGCAACAGGTGTAAGCCACCTTCTCCACACCTGGCTCTCAATAATTGTAACCATGTGTTATTTCC
TCCCCGCCCCACAAGAGAAGGGTCCTAAAAAACCGTCCACCTTTCCCATAAACAGGAGGACCCAGGGATCCACT
TCAAGGACAGTGAAAACTGTTTTTACAGCAGTACCAGAAATTCACAACATTCTCAATCTTCAACATCAGGGAATAA
GGACTGGAAGGTGACGTCATATCACTATTCTGGCCATTTCTTCCCGTTCCAAGTTTCTAGACAATAGGTAGGCTA
ACCTTCCCCCAGTCCCCTGGGAACTATTAATTAACGTTAGATAGATACCCGAGGGCAGACTTTGTGAAAACTACA
GAAGTCCTCCTTTTGTTTACTTTGTTTCTCTGAAATGCAAATTGTGGAGTGCCAAATAATGACAAAACAAAATATTT
ATCCACTTCAAAATGGCTGCTTGTAAATTTTTCCTGGAGCAGGTTAAATGCTGGCTCTTAGTGAACAATCTGGAAT
GTGGTAATAACTCGCTTCTTGTTTCAGAGTTACTATTCAGCAGTCGCAGTTTCCACCTGATTTCCGGTTTTCCTAA
GTTGGAGGCCTTGAGTAGGTGGTGACAAACCCCTGCCCGTGTCAAATGACCCCGATTTCAAGTATTGACTCCAG
GTCTACTATCCCCTATATGCTCGTCTTGTTCTGTGAATCACAGATTAGTTTAAAAGTTTCCCCAAAGTCTGAGAAC
AATCATATCTACACCGTATCTTTTTTTTTTTTGATCTTTGTACAAAAAGTAGAAGTTATAGCCAGACAGATTAACCTT
GTTGTGAACAACTGGTGCATGTGCAACTGTTGAATAGAAATTTTTACCAACGCCACAAACCGGCAAACTCTCCCT
GAGGCCTAACCAACTCCGCTTTTGCATGAAGGGCCACCTCCTCCCGGGAACACAAGTGGCAGGACCCTCCTCC
TGTTTCTGAATACCAATCCTGGTGGTGTTCGAACGGGTCCCGGGCCCGATAGGACCCAATCAGAGCACACGGA
CATTGAATCTGTGCCACTCTTTAGACAACTGCTACCACTAGCAAGGAGGCCACGTCACAATAGTCACTTTCCTTT
AAGCAAGTCTGTGTCCATCTCGGAGCTGTGAAGCAAACCAGGCATGTCACACAGAATGGGGAGCACACGACTG
CATTGCGCCCCTCACTCATTATGCAAGTCATCACCACTCTATAGAAAGTTGGGCTGAAATGTGCAGCGTCTTTCC
ACACCCCCAATTCATCCCGCATGATCTCCTCCGGCCGGGCAGGGAACCGTCTCGGGTTCCTATGGCACCCCGA
CTTGGTTCCGCAGAAGCCGCGGCCCGCCCCCCCTCGGCCTTCCCCAGCGATGGCCTCTCAGTACCGGGTCCCT
TTCTCGAGCCGCAGCGGCCACCCCGCGCTCCAGGGTGTCCCCGGGAAGGAGCCAGTCGGGGGTTACTGAGGG
GGAAAGCAAGGAAAGGCCAGTCCCCATCCTTTCCCTGCGCCGCCGCCGCCGCCGCCCGCCGCCGGGAAGCAG
GCCCGGAAGAAGGCAATCAACCAGTCGCTAGTAGGCGAAAGACCGACACCCAGCTTCTGGCAGAAGAAATGAG
AGGGGGAAAGTAAAAAATGCGTCGGAGCTTCTGATGGAGAGCCCCCGCTTCTACCGCGCCTCTTCCCGGCAGC
CGAAACCGAACCCCAACCCAGCCACCCGCCCGGAGCCGCTTTTCCCTCATCACCCACTCGCCAACCGCCTGCG
CCTCCGCGCCGCGGGGCGCAGGAGGCCCGCAACCGCAACCCGCCCGGGCCCGCCCCCGGGCCCGCCCGAC
CTCTCCCCGGCCCCGGCCCCGGCCGGCCCCGGCCCGGCCCCGGTGCCCCGGCCCCTAGCGCGCCGGACTCT
GAGTTCTCCGAGTTGCCTAAGGCTGCGGTGTCCCCTTGTTTTCTTTCTGGTTCATCTTTATCAGGTCTTTTGTCAC
CCTCAGCGAGAGTACGTGAGAGCAAGTATGTGGGGAGAGACGGGTGGGAATAAAACAAAACACACCACCCCTC
AACCCCACCTGCTCTTGCTAGACCCGCCCCCAAAAGGAGCAACGGGCAGCAGGACGGCTCTGCACACCAAGCG
TATCTTTTACGTGGGCGGAACCTGTCGCGTTGAGCACCCTCTTTCCTAGGGACACCGTAGGACCGTCTGTCTGT
TTCTCTGTGCGCGATTGACGTTTTCTCACGCGGCTAGCGGAAAATGGGGCGGGGGCAAACTTGGTCTGTTCTTT



CTCTTTAAGACCCGCTCTGGAGGAAGCGTGGCGCATAGCGTGGCGAACGAACCTTAAATAGGGGGAGGATGCC
TGGATCCGGAGAAAGTGAAAACGCCGATTCGTGGTTTTGAATGGTTTTGTTTGTGGCTTGGTAGGCTCCAGTGG
GCGCTCAACAAATTTAATTGGTGGCTGAAATTTTGTTTTTACCGTAAGACACTGTAAGTGCATTCAAAAAAAACTC
TCCCACGCAAACCTGGTAGGACATCTCCTGCACGCCGGGCGGCACCCGGTCCCTGCAAATCCTCCCCAATTTG
CCTTTACATGTTATAGAATTCCTCCTCAAGCATATTTCACCATGGGGGAGGGAAGTCATTTTGCTCGTTGCCAATA
TGTGGATGGTTGTTTTTTTTAACTTTTTGAAAACGTACAATTCTGTCTGATGTGTAAAAAACACAAAGTTTTTGAAA
CCTGCGTTCTTTGGTCTGCAGGTGTATATATTCCACTATAAGGATGAGTATCATTTACCACCACTCAGCTGTGTAA
AAAAACAAAGGTGTTTTAAACTGTGTGCTTTTGATCTTGCAAGTTGGGATGGCACTTATACAGTGAGAGCATTTCC
TCTTTCATTCACTAAACATCACACAGACCTTTTACTATTCACCGCGGCAAGAAAGGGAGGAACAATACACAAAAT
GGGCTTCACGTCTACCCTTCTGCAGAAACAGGGACCCTTTCTACTTTCTATGCTTTGTGAAGTTTGATCATACAAA
TGGGTCATTCTTTTATTACCCATACTAAAAAGTGGGGGTAGGGGGTGGTAGCAAGCATTAGGAACAAATGACACT
GTCCAACAGTTTGTAATCTCCCAAGTCCGCTTGCGCAACTGCCCGTTGTGTACTGAGATCCAGGTTTATCTACTA
GTTGCTAAAATGACCTGTGCCAGCTCTTAATTTATCTACCACCTCACTCACCAGTTTGAAACTCACCAGCTTCCTC
ATATCCTATAGTGCCAAGAAGTTTCTCAAAAAGGATGCACTATGAATTCTATGTAACATTTCTCTTTTTTAGCCAAA
CTTACCCTTTCTTGTTTGTGTGGATCACCGATAGACCATCGATTCACATGTATGCCTAATGCAATTCTTATTCACC
AAAAAAACACTTAATTTAGAGATTCACTCTGATTTTATTTGATGGACAGCTTATAACCAAGTAGCTAGCATTTACCA
AGTTTCCACTGAGTTGTACTTAATTATTACGTGGAATTAAAAAAAACTGAATTTAGAAACAGGAGTAGACCCTTTG
TTGTGGGGGTGGTTGGGGGAGGAAGAAAATTGTAGGGTAGGTACAAAGTGCCGTTTACGATCTAATACATCTTA
GAGATTAAGTACAAATGATGGACTCGCGTAATAATTGTGGCTTAGTACCATTCTTTACACTGCTAAAATGAAATAA
CTGAACTTGTGTAATTTATAAAGACAAAGTTAATTCTCACAGTTTGCATGGCTGTACAAGCAGCATTGCTGCAGCT
TCTTGGCGGCACAGGGAACTACATCATGATCGGAAGGATAGGGAGGACCCCAGACTCACATGGCAGGAAAGGA
ACTGGGTGGAAGAGAGAAGAGAGTAAGATGGGAGTGTCTACTCTACGTGTTTAAACAACTAGACTTGCAGAAAC
TCACTATAGATGTACCAAGCGGGGGGGATGTACGAAAACATTAGAAGCCACCCATAATCCACTCACCTCCTCCC
AGGCCAACCTCCAACAGGGGATTCAGTTGCACAGGAAGATTGGGTGGGTGACAGAGATCCACACTCATGTTATC
ACTCTGGCCCCTCCCAAATCTAGTCCTCTTCTCATATGGCAAACTACTGTGTGCCTACCAAAAACAGTTCCCCAA
AAACGTCTTAACTCGATCAGCATTCATTCAAAACGGTCCAAAAGTCCCAAGGTCTCACCTTGATGACGAAGTAGT
CTGTCCTTCTACCTATGAACCTTGTTATAAATCAAATAACTAGGGGTAATGTTCAAAGATACTAATGGGGGTATAG
GAGTTGGGCCCGATACTGCATCCGAAAGGGAGAAATTGCCCAAAACACTTAAGGCTCTATAGGGCCCCATTGCA
AGTCTGAAAGCAGCCGGGCGGCAGTCATTAACTGTAACAGCTCTGAAATAATCTCTTTGGCCTACACACCAGGG
AACATGATGCAAATGAGGGGGCTTCCCAAACCTTTGGGCGAACCACCCTGTGGTTCCCGGGTTCATTTCTCCCA
CAGCTGTTCATGGGCTAGCTTGAGTGCTGCAGCTTTTCCAGCGCTGCAGCGTGTTTGCAAGTCTGTTGGTTGGA
TCCAACCATTCTGGGGTTGGAGGACTGTGGCTCTCTGTCCCTAGCTCTGCTAGGCATTTCCCATGGGACTCTCT
GTGGGGGTGACCCCACATTCTTCTCCTTTGCTTCCCTGTAGATGTTCTCCAGAGGATCCACCTCCAGAACAGGT
CTTCTGTCTGACATTTCCAGGCTTCTTTCATACATCCTCTAAAATCTATGCAGAGCTTCTTAAGCCTCCAAACTCTT
TCCATGTGCGCCCGCCGGTTAACAGGGCTTAGGAAGCCACCAAGGTAGCTTGCACCCTGTGAAGCAGCAGACC
TGAACTTGTATATCTACTGGGTGAACTTGAAAAGTATCTGAGTACCATGCTGGCAAATTCCATGGTGTCTTGACAA
GCAACTCTCATTCTGGGCCCTCGAAGACAGATAAGATATTGATCCAAGCGCATAAGGCAGAGTAAAAAGCGACT
GCGACAAGTTTCAGAGCGGAGTAACAGTATTAAAAAAGCTTTAGGAACAGGAATGAAAGGAAAAGTACATTTGGA
AGAGGCCCCAAGGGCACTTGGAGGTCAAGTGCTCCTGTTTGACCTTGAACATAGGTATCTTTATAGCATGGCTA
ATTCTGACCATCTGTTCCCCTTTCCATTGGTCCTTCCTCTAAGGGTTGAGCTCTGGCCGCAGCATGGTTGCCCTT
GCTTGGCAGGAAGGTTGAGCGGTGCAGTGGTTATGGAGTTGTAAATATGCTACGAGTCTTTCTTCCCTTTTCGG
GTGGACTGCCCCCAAAGGTCATACCTCACCATTTGCTCTTAATGTGCATGTTAAGCCAATCTTAACGTACTGCGA
TCTTATGAAGCGCCGTTACCCAATTCAGGGTGTTTCTATCTTTGAGACGTTGCCTCTCCTGTGCTGCCTGCAACC
AATTAACATTTAGAGAGGGCAGTATGATAACTGCCGACCATTCATTGATGGTGCCTGACATCGCTGTGGGTGGT
GTTGGACTCTATCGTCCCCCATCCATGCCTGATTAGCTACCTACTGTAAACAGTACCTGCGGCCCCTTTGAGAAG
CTGGGATTTCAGGGAGCAGAGTCCAAGGCTGTTAAGCGGGCGCAGGGGCCCTAGGCCTGGCCCAGGACATGA
TTTCAGTCCTCCAGGCCGGGGCCGGCCTGGATGAGAGGGACCACCATGCAAAGCCTAAATAGCCTATTCGGAA
CACTTTACACTGTGGTGGGACTGAAACTAGTTCAACCATGGGAAGTCAGTGGGCGCTTCCTCAGGGATCAGAAC
TAGAATACATTTGACCCAGCCATCCATCACTGGGTATATACCCATAAGGACTATAACTCGCGTATATAAGCCACC
TGCACACTATGTTTATTTTGGCACTGTTCATCAATAGCAAAAGACTTGGCACCAATCCCCAACGTCGCCACAGTG
ATCGATGGATAAGAAAATGTTGGGCACCCATATACATCCCTGGAAATTACTATGCAGCCATAAAAACTATGGAGT
TCATGTCCCTTGTATGGGGACATGGATTAGTGAACTTTGGAATCGTCATTCAGTAAACTCTGCGGTTCAAAAAAC
CAAACACCATTGTTCTCACCAAGGTGGTCATTGAACAAGATGAACCCAATGTCACAGGAAGGGCATCATCTACCT
GTGGGAGTTGTGGGGTGGGTGGATGGGGGAGGGATTAGCATTAGGAGATAACCTAATGACTAAATATTGACGA
CGGTTAACTGGGTGCAGTAACATCCAGCATGGCACAGATTATCCTATGCCAACTAAACCGGCACCGTCTACCCG
TACCCTATCCATTAAAACTTAAAGTATCATAATAATCATAAAAAAAATAACATTATAAAGTAAAAGCCTATAGCCTAT
GAGTCTTTTTCTTCCGCCTATTTTGGTGTTTTTTGTCTCAGCCCTTGGCCTTCCTCTAGTTGCAAATTTTATTGCGC
TGCTTACTTTCCTCTCCTGGAGAACGAGCTTTCTTTATACCACCCTGGGGCTCAGGCTGCCCTAAAATTTACCAA
TTTTATGCTCGCTCCCTTTTAGTTGGTAAGTTCAATTTTCAGGTCATTCTGTGTCCGGCTATGAGCTATAGGCGTT



TAGAAGACGCGAGGGTACGTTGCACATCTCGGCTGCTAGATAATGTGGTCTTCTGCAGTAACCCTAACGCAGTC
AGGTCTGTATATGCTAAGAGTTACATGAAGCCCTAGAACAGAGGAACAAGTGCAGGCTAAGCTCTGTGCTAACT
GCCTATAGCAAACTGACCTGTACGATCCCACTCAATTTGCTCAGTCCATCTGAGACCTCCTCGCCGGGGACGTC
ACGGCTAAGTCATAGCAGTTTTGGTTACAAACGCACGACAACAAGTTTCCTAGCGAGTTTCCAACTTCCTCATCT
TTTGTCTTCTTCTGAGCCTCTTAAAATGTTCAACTTCGCCGTTAGGCAGGGTTCCAAAGCACGCTACTTTTTCAGT
GTATCTTTATAGCAAATGCCCTTTCTCGAGTACCAATTGTATTAGTCCATTCTTGCATTGGCTTAATAAAGACATAT
CTTAGACTGGTTAATTACAAAGAAAAAGGTTTAATTGACTATGGTTCTTGAGGCTGTCTAGAAGCAGGCTAGCATA
TGCTTCGGGGATGCTCAGAGAACTTACCAATCATGGCGGAAGGCCACCATAATGAGGGGAGCGGCACTTACAG
AGCGGGAGCCAGGAGGAACAGAGAGAGGGAAAGGGGGGGGGTGGGAGGGTGTGGAGGGATGTGTACACACT
TTTAACCACCAGATCTCGTGAGAACTAGCCACTATACAGTACCAAGAATAGGAGGTGCGGAAACCATGAGAAGC
CACCACACCCTGTGAGACAATCACCCCAACCAGGGCCATCTCCATACGTGGGGATGCAACGGAACAGAGATGT
GGGATGGGGATATGGGAGCAAACCATATGCCAATTGAGACGGGAAATTGGGTAGAGAATTAGAGGTGAGAGAC
ATCGGTAAGCACATAAACTCAAAGGGTTGTAGTTGAAAGAGGAATTGTAATTGGCGGGACTGGTAGTAGGAAAT
CATAGCACGGGGGATAGCAAACGCAGTAGTGCCCATTGTCGAAGACATACAATTAAAAAAAAAGAACACTACATC
CTCCTTTGGGGGGGGGGGACATCTCTAGGATTTGTAGATATGTCATCCTAGGATGGAAGATATGTTTACAGAGG
CGATAACTGGACCTCTGCGAGCTTGCCTTATTAACCCAAGGCTACCATCCTACTTTGATAATAGGCCATAGTTCA
TGCCATCTAGGGTCACTTGAGTCCAGAGGACAAAACTATTGGGTACCAATGGTGATGATAACATCATCTCAGATT
ACACTCCTATGGTGGGTAACTAGCATCCCCAGTTTAGGAGAAGACTGGCCCTGGATAAAGTGTGGGAGGGGGA
CTACAAACCAACAAAGCAGATTTTCCTACTTCACAATTTGGGGTCCTACAGACAACAATTTCCTTTCCGACTTAGG
TTTTTCTGTTTTGTGATATCAGACCCGATGATAACAAACTAGTTTCCTAAGAGAGAAATAATCAACACCACAGCCT
AAATTCTACATGATCATGAGAAATATAAAATATTCGGGAAAATGGCTCTGTATTGCATGATGCTTCTAGCCAGTGA
CTCGTGTCTCTGCCTCCCCCACCTTAACCAACAGGTTATTTTAGTCATTGTTGTTATCAGTATAGTAGCGTAGTCT
TTATTCGATTGGCGCAAAAAAATCAGGGAGAGAGAAACAATAATTATAACTATCGTACAGTGGTCCAAAACTACTT
TATGCCGAACGGTATTAAACGAGGCGGACAAATATTCAGCAATATGCAGTGCTTCTGGGAACCAAGAGAAAAGG
CTTATTTACGTATTATAGTTAATGTGTTTCATTATAGCAGCAGCAAGATGGCTGGGAGGCTTAACCCTAGCCTCAT
TTACTACTGTTAAAATTGTTATTAACCACATCAAGTAAAGTAGCATCTAAATGAAAATAGTTTTTTCTATCAGAAAA
GATGTCTTCAAAGTGAGAAGCCTAGTCTCATTTTCACCCAAGAATACAACTCCCTTAACAGGACCTTACCTCCTTT
ATATAGAAATTTTTGATCACTCTTCAATATACATTATATTTTGCAGTTCATACAAAAAGACTCTAAAACTGTGGACA
GCAGAAAAGCTAGGTTAAGAGCGTTGTGGGCTCTGGATCAGAGTGGGTGTGAACGTTATTGTCTGCATTGATTA
GTTATGACATTTTTGGGCAGTTAGCTATTTCTGTGTCGCCTCGTTTCTCCCAGCTACACAAATGGCATGCAGACG
AATTTCTCCTAGGATCAGGTGAGGGCATGTGTGCCAAGCAAGCTAATGATTTTAAGAACACAGTCACATCGCGAA
GTGGTTCTAATCCTCAATTTTGTACAACTAGCCGGAGCCTAATAAAAGCAATAACCAATGACTTATAGCCTTTTTT
TAAACTATGTACTATGTATGCTTCCATAACTTTCATCCGAACTCCAGATTTATACCTTTCTTGCTGTGTCTAAACAT
GCCGTGTGTCAGGAAGGCCTTCTCGTCTTAGTTGTACTTTTCAAAAATGCAATCTTCGCTGCTTGAATTTCCGCG
TCTCGCGCGGATGATGCTTGTGATTCGCTCCATTTATCAGCTTACAGTCAAAAATTATCGTCGATTTACTGTGACT
GGCATGTGATGGAAGCTCCTTAGGATAGGACATGGAGGAGGACTTACCGCGCCGCTATCAACCCTAGTGCATTT
AATTTCTGTTTCTTTTTTGTTTGATGACAGCGTTTCACTCTTGTCTTGTCCAGCGCTGGAGTTGCAATGGCACCGA
TCTCAACCTCTCATCCTCCCTGGGTCTAGTGATCTCCTGCCTCGCCTGATAGGGGGATTTATAGGCATGCACTCA
CCCATGCCCCGTTTAATTTGTATTTTTAGTTAGAGATGGATTCTCCATGTTTGAGCCGGTGGGTCTCAAAACTCCA
ACCTCAGGTGATCTGCCCCCTTGGCCTCCCGAAGTGATGAGATTACAGGGTGGACCCCCGTGCCTGGACTTTAA
GTTCTTTTTAAATAATGAGATTTTATGTTGGCTGCCTCAATCTCTTTACAGACGGTCGGTATGCACTTCTGGTACT
ATCTTTGGTGGAAATGGAAGACCAACACCTTACGTAGCCTTCTAGGTGACATCTTGATTTCTGCGTATATTAAAGT
ACTTTCTGGTTGGCTCCGGTGATATAAATGGGTTTACAAACCTTGGGGTTCTGTGCCTGGGATCCACCACTCTAC
ATGTTCTGGATGATAGCCAATGTAAACAATGCCCTTGCAAGAGAAATCTAGGCGGGTTCGTTTGGGGCTCACGC
CTGCAATCCCTCAGCACACTGGGTAGTGTAGGCCGCTAGGTGGTGGACCATTTGAGCAGGGTCAACACCAGCC
GGACGAAACAGGGTTGAGATGAAAACCCCATCTTACTACAACTACAAAAAAAAATTAGCCAGATGTTGGGACTAT
TGCTGTAATCCCATCTACCTTGGAAGGCTGAGGCAGGAGAGTCTCCTTGAACCCGGTAGGGTGGCTGGTTTGCA
GTGAGTGAGATAGCCACGCACTCCAGCTGGGCAATGGAGTGGGGGAGGAAAAGGAAAAGAAAAAAGAAAAAAA
GAGAAATATCATCGGCTCCACTATATATTTCCTTGGTTTTTCCTGGGGACTTAGATTCTATAAAATAATACAGCAAT
GAAACTTTTCAACAGAGAATCACATCTTTGACCGACATATTAACCTTCTTTCCTTCTCTGTTGTATTCTTGTCCACT
TTATAAAGCAACAGTTTTGCGGTTGATCTAAGGCCCCTGGACTACCGCGTTCTGGGAGAGTGAAGTTTCCTTAGT
TCATGCCGCCTCAGAAAATCACCAGAAAGAAAAGAAAGAGAACAGAAGTAGGAAATGAGCACGCTTCTTCTTAAA
TTTAGCAGTCAAGACCACTAGTTATAGAGGAAGAGACGAATTTGGAACTAGCTACTTGAGAGGTTGGTCAAAATT
GATGGAATTTCGATGGAAAGAACAGGCACAATGTGTGGTTTTGTTTCACTGGACCTACCAATATGCCGAGTAGTT
GGGGGACTATAGGCAGATGCGTGCCTCATGCACTTCACGTATAGCAATCTAATGGCCCCCTCTAGACCTACTTC
CCAAATCACTTCCGAATGTGTTTCCCTGAGCAAACCGGCCTTAGCTGTACCCCTTCTATTGCAGCTTTCCCTATTT
TGCTATGATAGTTGTATTTCTGAGTACTGGATAGTGCTTTTGTAAGTAGTTCCTTTAGTTTATTTCCATGATATTGG
AACTACTGCTTCCAACATGTCACATGCTATTTGCTGACCTGGCCTTAGGGACAGTATTTGTTTAACTCTTTATGTT
CGTTCATACAGATGATTAGCACATTGCCCGTGCGTAAGTGAAATTCACCCAATACCAGACTTATTCTCTCTTGAGT



CCGGCTATGTTTTAATATCATGATGTATTTGGAACCTTACTTAAATATCTTATTGGTTGTGTTGTAAATTTAAAAAAC
CCCAACAAAAAACAAAACAGAAAGCAACAAAGAAAACAAAAAGAAACAAGTTCCCTAAACCAACAAAGTTACTAAT
CATTTCACTCTATGTTTCACCTTTCAGTGGGCTTCTCCATTTTCTATTATGTCCAGGTCCTTGGCCATGACTCTCT
CAGTTTTCCAAATCGGATCCACTTGACTTCAAGCTTCTCTCTTACCGGCCCTTCCTGGGATTGCAGACGAATGTA
CTGTTACTGCTCTGTCACCTCTCATTAATTTCTCTGCCTGAAATTTCTCCTCTCCATTTTGGTGAGCATAACCTTAT
TAACGCAGCCCTATGCGCCTCCTCCATTGAAGTCTCCTGGATCTTCCTCCGTTTGAATAATTCCATTTGTGCCCTT
AACCTCCACTAGTTAATTACAAAAACCAAACTCTTGTATTTACATTTGCCTATTTGGGGGCAAATAATGCTAATAAT
ATTAATAGATACTAATAATTTGGAAACATTTCGAGTGTGCAGATTGACCAACACTCGGCGTTAAGGCATGAGTTTG
GAGTCAAAACCTAAACCTAGTCTTGCATTCTGGCTCAATCACTTGCATTCCTTGGTGGGAGTTACTTAACCTTTGA
GCCTCAAATCTCCTTTGAATTAATTGGATTTGCTTTGAGGATTAAATGCGGTTTACCCCATAAAAGGGGTTATTTG
ATACCTGCCCCCATGGTAATTGCTCAGAAGTTTAGTCTACTTATTTATTAACAGGTAAGACGTCAATTTGGTTGTT
AAAGAAAGATTCTCCAACCTCCTAGTTTATAGATGAAGAGATTGATAAGGGACAAGGGGTAAAGGAGATTTACTC
GAGGTACACCTTTAGTTTGGTGCAGATCTGAAACAACACCTTTCATATGCCAGCAACCAGGAAGAGCTTTTTTTTT
TTTTAAATCAACATAAGGTGTGTATTATGCTTTCCATCTATCTAGATGAAGCTTCCGGAGGGCAGGGAAACTTGTC
TGATCAATTTGTCTGCGCTTTCCTCTAAGCACAGTTTACTTGCCTATGTTTAGTCCTTTTATAAATGTTGGATGTAA
TTTAATTAAGAATTCCCCTAGAAACACAAACGAAATTTTCTCCCTTAGCAACAACACTGATAACTAAACTGTATTTA
ACTCCCATGTGTAGATAATTAAAATTTTCACTAAGCTCAAATAGGCACACAATCAATTGATGTTTTAATAAAGAAAA
AGTAATTTTGAAACATATTGAATTTTTAGGGACAAAAACACCAGGCCCACTTATTCATCAACTTTCTAGAAGAGCA
AGTTATTATACATTGCCAAGCATAAACGACTAAGATAGATTTCAAAACACATATTTTTAACTGCCGTTGCACCCAC
GGCATTTAACATCAGTTTTTCAAATTTGAATACAAACAAATATTAAAAGTATTGCCTTACAGAAGTAATGGACTTTG
ACAAGTTTTATCGGAAGGAATTAGCCCTGTGAGAACAAAAACTGGAGCAAGGTATAAGTGCTACACACAACCTAA
GAAAGGGATGGGATTGTATGTTATTGTTTTTCATCTCAACTCTGTAGCGAGCTAGCACCTTAAAGCTTGCTGGGA
AATTTACAGGACTGTCTATTTTGTCCTATTTAAGATTGTGAAAGTTTCAATAAATTATGACACAGAGCATGCACAAT
ACTTAGACGAACAACAAACAGCTGGTAAAAGGCGTGTTCTTACTTAAATTATAGTATTAAACTCCCTCAAAATCTT
TCGTCCTTGGAACTGATTTTGTTGCCTGCCATCTCCCTGGCCGGATTATAATAGGAATAGTGCTCACACATGTGA
TACCCTCTGACGATTATCAGGTTTTTACCAACTCGTGCTTTAGACCAGATGCAGATGCTGATGGGGGAAATGGAC
ATTCGGGCTCTATTCAAGCACTCTCCATTATGGAAACTCTACATATAAATCAGGGATGACATGGAACATTTTGTTT
TCTGAACACAGGGTCAACAAAAAAACGCAAAGTACTAGTTAAGTGGTCATTGATATAAGATGCCGATACCCAACA
CCTTCTAGTTTTGTACACAAAGACCAATAATCTTCACCAGTTCTCGAGTTTTTACAAACTGCCTCTTATTCAGGAAT
CATTTTTTTTTAACCAGTCCAACAAATTCACCAAACAAAGTAATCAACAACATTGCAGTCAGTACCTTTAAAAATGC
TAAATACTGTCATTGTGTGAAAAAAAAAAATCCACCATAAAAAGTGCGTTCAAATTCGAGTGCTTGTCTAGGGTAG
CTTATTACATATCAGCTCAGGGTGGCCAGTGTTGTTTTAAATAATTATCACACAACAGCAGCTTTCACTTCTAAGT
AGAACTCTCAGAATTAAATGCTGGAGTGGAGATAATGCGAGATTCTGGTTCCGGGTATGAAGTTAAATTTTGTATT
ACGGACAGGATTTTTTTTAATTCACATTATTCATGTGGAGGAAGATTATATATTTCTAACTGGCAGAACAAGCCCC
AACGCCAACCTTTCCAGTCTCTCACTGCATCTTTCGCCATACCCCCAAACACCACTAAATTTACAAATTGAGAGTA
GGCTAATTCCTTTCTACAGAGCCAACACACCTGCTTGGAGTTTGTAACTAGGGACAGCACTTTGTTCAAAATTATT
TTTTTTTTTTTTTCCGTTCGAAAGAGGTTCTCACTCTCACTTGTGCCCAGGCTAGAGTTGGAGTGGTTGTGATCTC
GAATTGCAGCCCTGGCCCCCGGGTTCAAGTGATTCTCCCACCTCAGTCTCCCCGAGTAGCTGGGACATAGGCG
TTGTACCACCCCACAACGGGCTAATTTTCTGTCTTTTAGTAGTAGAGGGGTTTCACCACGTTGGCCACGCCCTGG
TCTGGAACTCCTGGGCTAATGTGATGCCTACCCCTGGGCATCCACAATTGCTGAGATACAGGCATGCCAACTTG
TGGGCCAAAATATAATTCTTCTTAAGATTCAAACACCTATTCAATGTGGTCCAGAAACTCTGGGGGAAAAGAAGTT
CGGTTGTCTCTTGTTTAAGCATTACTAAATGTGTTTCTTTGGTGCAACCCCTTGGTCCTTTAATAAGCGGCCACTG
AAATAATTTTATAGTGTCAGGCTTAGAAGACAATTATTCGCTATTTAACCATTTACAGTTTACGTTGCATTTGGTCA
ACCAAGACCAGATGATTAAATGTTCTTATATTATAATATAACGAGGATATAATATCTATTTGAATTAATCCAAACCT
TTGTAAAAAACATACTTATTTAAATGCAAAATGTGATAGAAGTTTCTTTAGAATCAAAAAACAATTTTAAAAAATCAT
CATCTCACTTCCCCTCCTCTTTATCCCACCACCCCACATCCTTATTCCAAACTAGTAGGTAAGGCAGGTGATGAT
GCTTTACCAATTGAGATGCATTGAATCTTGTTTACAGGTGGTTTGAGACTTCGGTAGAGTCAGTGTTGTTGAGAG
ATGAGATTTCCATCACCAGGAATAGAACTGCACATGAGTTGCATCGAGTTGTGTAACAGGGTAGGAGTTCCTAG
GCTCTGGAACCACCTTTCAAGGTGGCCTTATTCGGTTGCCCACAGAGGCCATTAAGGTATCCCCTGTTCATCCTG
AGGGTCATGATGGGAATGATACTTTTAAAGGTGTGTTTTAATACTCCTTTCTCATGGTGCTTGGTTACTGCCATCC
AAAGAGCATTTTACAAGTGAAACCGCTTGTACTGTAGGACAAGGGAACAGAAAGTTACCAATTACTCTTCTGATTT
GGCCAATCCCATGTCAGGTAAAAAAGTTTTAAGCGGTTCAACGGGAAAAACCTTATCAGATGATGTTTGTAACAT
TTTAAATTGGGAAAGGAATATAAAATAAAGAATGAGGACCTTTTTTGTTTTATCGTGAGTACTTACTTTTCCCTTTT
TAAGGAATCCCAAGATGACCAGTGAAAAATCCACTTTTGAAAGCTATTCATGTTTGATAATGGGTGTGTTAAATTA
GTTAACTTAAAGCTTCCTCTTTTTTTTGCCATTATTTTACGTTCTTGCTAAAGGTTCTTCTGCGGTATAGTGAACTG
TAAAACTAAACTGGATGGGTAATAGACTGTCAATCTGCTCTGTTACCAAATACCTACTTTTGGTTCAATCAAAGAC
AGCCAAACTGTTAGATTATGTTCAAATAACGAAAATGGAAAGCGGTAACAAATCTCAGCGTTTGGTGCATCTCTC
ACGTTCCATTTGTAGTCTTCTCTTTCCCTGTTTCTGCAAATAAATCCTATTCAAACAATGGACAGCACTTGAGTTG
CTTGACCCTCTTGTTTAGGGGGGTTTGCCTGATCCTCAAATTCTATTTCTTTGCCCAATTAAACTCTGTTAAATTTT



GATTGTTTAAAGTTCTTAAAAAGTTTAATGGGTTATCATAATAGGTGGTTTACTATACGTATAAGATTACATGAGCT
ATTTGGATGCAGCATAAAATATGTAAGTAATCACATTAAACGGTTAAATAGATATCAATGTCACACCTCACATCAC
GCAGTCATTTATTGCTTCTTTGTGTCAAAGGACATTCCAATTTATGTACCTCTTAGTTATTTTTGTGAAAGCCACAA
ATAAATTTTTGTGCTTGGTTAAGTAATACCCTGTTGTGCTTATCAGAATAGATCTTATTCCTCCTTATCAATTTGGT
ACTCGATAACCATTTTCATTCTCCCCCACCACCATTACCCCTCTGGGCTCTGTGTAATCTCAGAATGGGAGAGCA
AAGAAAATTTGAAATTCTTCATCTGACAAGGGCTCATAACCGCATATATAAAGGAACTCAAAACCAAACTCTAAAT
TAGGAAAAAAATGGAGACCGCCCTTTAAACAAATGGGCACAGATGAATTAGAATTTTCAAGAGAAAGATCATACC
CAAATGGGCAACTACAAGGATTTAAAAAAGTTGCAACATCACGTATCATGAGAGGAATAGCAAATCAAAACTACA
ATGGAAATATCATTTCACTCTCGTGCTAATTGGCAGTTGTGCAAAAGGACAGGCCAATAAGGAATATTGGCAAGG
AATGTCTCAGTTTTTCTAACAGGTGGAAGTGAGTGAGGCGACTCCTTCTACCTCTTCTGAATTTTTCCTCAGTTAT
TATTAGCATATTATGTCTCTGCTAGATCTTCCTTTCTTCATATGGGTCTGCCTCCCCTAAGGTCTAATTATGCTAG
GTCTGACGGAGAGAGAGGTGCAAAGTGAATCGACAAGACTCCAACTCCTATGTAAGCCAATGGTTTGTTTCCTC
CTTACCCCCACCCACCATAAGCAGAACACAAGCTGGCAATAGAGCTCATAAAATACTAATTGTCGCTGGTTTGAA
ATTTTATGTGGTGGATGAACATTAAGCTTTTTACATATCTAGTAATCAAAAATATGTATTCAGTTTAATTTATTGAAG
GAAACATTTTTTTTAAATATACTGTTTAAGAAAATCAAAATATACAAATACATCATTAAACATTGTACCAATATAACA
TAAACATATATTACCTGAACATGAGAAAATCCCTAACCCTTATGTCTTCTCCACTCACTTACTTTTTTACCCTTTATA
GGAAACCCACTTATTCAGCAATTTGGGTTGTACTTATTCTTTCAAATAATTAGGCAGAATAATAAAATATGCAATTA
TATTACCCTCTTTGAGACCAAAAGGTCGTCCACTTTATGGCTACTTATGTACGTTTTTCATTTCAACATCTGCTTCC
TTCCATGTCAGAGCAATAGAGAATCTCTTTTTTTTTTTTTGACGGAAGTCTCGCTCTGCGCCAATGGAGGATGGA
GTGCAGTGGCGTAACCTCGGTCACTTCAAGTCTTAGCTCCGGTGCATGCCACTCTCGGCTCAGCCCTCCCGATC
GCTTGGGACTATAGGCGCCGCTGGCTAATTTTTTTGTATTGTGTGTAGTAGAGACGGGGCTTCACCGTGTTAGC
CGGATGGTCGCTCGAACTCGTGATCCTACCCCCGCCTCGGCCTCCCAAAGTGCTTGGTACAGGATGTAGCCAA
CCGTGCCCGGCCACTTCCTCCTTCTTCGAAGGGCGCGAGCTTCATGAACAGAGTCATGAAATGAAACCAGTCCC
TGTGTGAGGTATGGTATATGAGTTGCTTTCAGGTTGTTGCTATTAACCAAGTCTGTTAATGAATGCCTGCCTATTT
ACATTTCTTTCTACGGTGAGGGTGTACCCTACGATAAATCCCCATCAGAATGGCGATTAAATGCATTTATAGTTTT
ATATATATTGTTCCCCTCCCCCCAAAAGATCCCCAAATTTTCTCCATAGGGTGCATCATTTTCATTTTCTCCATTAA
ACTCACAAGTAATTCATGTGTTCCCACAGATTACCAACAACGTTTAGTAATCATTTTGGATGTTTTTGCATTATTCT
ATAGGTGAGAAGTTGTTAACTTAGAGTGATATTGTTTTGTATTCTCTTAACTGTGATTGCAGTTGAACTTTTCAGCT
GGGAGAATCAAGCTGCAGCGAGTAGCAGCTTCGTGTGTGCTCCTCTCACAGAGAGGAAAACAAAGTGGGAGTA
AACCACTGCCTCTGCAAGTAGATCACCGTAAGGAACCTACCGGACAATTAAGGTGAGTGAGGGGGGATCCACA
GAGAACAGGGAAAGAGTGAAGCTGGGGCTGGCCCCCTCAATGCGGGATGGAGCCAGGGGAGGAGCCCCCAAC
ATAGTAGAAAGGTGATGTGAGTGAGAGCCCCTGGGGGATCCGTCACTTCACATGGACCTGTGAATCTGGGAACT
GGAGGAGCACCCTCATCCCAATACCGATCCTGTGCACTGGGCCTCTAGACTGCATAGAGAGTTGCTGGGTGTTT
GCAGATGGCATAAACTCTAAGTTCCACAATGAACGTCCCAATGCCTTGGACTCGGAGCATTTAGCCAGTCGCCA
TAAGCCCGAGAGAAGCTCACAGGTAGGGAGCGTTACATGCTCACTCCCCTTTCATCAGACAACGGTTAGCATGG
CTTCCCGCACAATGGCCTGGCCTCTGCCTGAACTCGTGGGCAGTGCACAGCTCGTTCTGTTACACCACTGGAAA
ATCAGTTTGGACGGGTTTGAGAGACTATCACCTACCCCCACTGCGTAGACCATGAGGGGGGCTCATGGTGCTCA
AGCGGGTGGCTCTCCCTACTTCAGAACACGAGATGGGTGAGACAGCGGGTTCAGGACGTCAGGAACAGGCGTG
TGCCTCCTGGGCAGGCCAGCCCAGGGAAGGTATGGTCTATTTTCCAGAGCCGTCAGCTCTGCCGAGGGCACCC
TGAAGCCCAGGAACCTAATAACTGAAATGAGGAGGGCAGTGCCAGTTAATTAAGAGGGTCCACCAAGGTCCCAG
GAATGTGGTGGGGGGTTCATCTCTCCTATCCACACAGCGCACTACGAGGACGCAACCAATAATTACAAAAGAGC
TGTTGGACGAGTAAGAGCCTATCTTGCCAGCTACCACTCTTAAGCATCACTCCGGATTGCACCCCTAAATGGACA
ACACAATAAACATTTCCAATATACAGCACTGTTGAAACCTAAAGCAACACGTAGCCACAACTCTTAACTGATGTGA
CAGAGCTTGGCCCTTTGAAGCACTCAGAATGGAAGCAACTGACACTAACTTCAATGTACCATATTGTAATGGAAC
ACCAGCCCCAATGTTACAGTCCTCTCAAGAAACTCTCGCAATCAAAATAGCTGGTGTCTCCCTACCTCCAGACAA
ACACACAAGTCCTTCCAGCACCCGGATAACCAGATAAAAGGTAATCAAATGACACCATAGGAATTCAGAATCTGG
ATGGCAAGGACCTGTACACACGAGCCAGGAGATCATGAAACCCAAACAATGGAACTCAATGGAATCCAGAAAAA
TGATTTCAAATGAGCTTAAGAGATAAAGCTGATTTTATAGCACAGAACAAAACTGAACTTCAGAAGGAAGAATTGA
GGGATCAAACTTCAAAATTACTAATATAGTCAGAGGCATTTACACAGCAGGCAGAGAACAGAACAAGCTGAGGAA
AGATATATCTCAGAGTTTGACGTACCAGTTATTGAATCAAATGGTGGACAAAAATAAGAAAAAAAGAAGTTAAAAC
AATGAACAAAACCCTTCAAGATTTATGAGCGTATGTTAAAGAGACCACAGTCTCTGACACAGTCCTTCCTGAGGA
GAAAGCAGAGAGTGTGAGTAAGAACTTAGTAACATTACAGCTGAGGATGCAGTCCATCTGAAATCTATTTCCCCC
TATCTCATCCGAGTAGGTGTGGGCATCAACACAATTTCATCGAATACAGAAGAAAGAGGACATCCTGGCGACCA
ATTTCCAATACAACCATCCAAGTCCAAAAGTCACAGACTCACCAAGGTCACTGCAAAGAAAAAAATGGTTATAGC
TCAGCTCGTGAGTAAATTCAGGCATCACAAAAAGCACCTCCTCAGGCCAGCCAACTAGTTTGTCAGCAGAAAGC
ACACCCTTACAATCCAGAAGGCTATGGGGGGGGGGTGGGCCTCCTATATTTTCAGCCTATTAAAGAAAATAAATT
CAACCAAGAACACATATACACCAACTGAGTTCACTAAGTGAGGAGAATACAATCCTTCTCCGACCAAGCCCAAGC
CCAAGGAGATCATACCACCCGATGCTTCTACAGGAACCGTAAGTGCTGGCTAAACATGGCAAATGAAAGACGGT
GGGATGGTCAGAAAGTGGTGGGATGGTTTGGGGGGTGGGGGAACGGGATGGGGGTTGGTGGGAGAATGGCG



GTGGTGGGGTGAGAGGCTGATGGATGGTCTTGGAAACCGGTACCATATACAAATACACTATGACACAACAGGCT
ACCCAAAAACAACCAGCTAATAACCAAAACACAATGACAGGAGCAAAACTCTCACCTGTCTATGCACCCCTAACT
GTAAACCGTTTCCCACTTCCTTTAAAAGCATATAAGTTGTTTAAGCGGATACATATAGACAAGACACAAATGTCTT
GTCGGTTTTCAGAAGATGCATCCACATGAATGACACTCCACCGGTGCTCAAGTGAAAGAATATGAAGAAGATCTT
CCCCGCAAACGACAATACACAAAAGCTTGCAGTAGTGGCGATCCCTTAAACAGATTAAAAACATTACTTTTAACC
CAACATACAATCAGGAAGGACCAAATGTAAGGGGCATTATAATAATGATAACAGGTTCAATTGAAACCCAAATAA
CGGATTAATATTATAAACTATATGCACCCAAACACGGAGCACTCCGTATTATAAAAAATTATTGGCCCTAAAATAA
AACGTAGATGGCAAACCACCCACTAGTGGGGGCTTATCACTCCACTGATGCAATCTAGACAGATCACTGAGGCA
GAAAGAAAACTGACTGAAAGGGCATTCTGGAATTAAACTTGACACTTGACCAGTTGGCCCTAATAGACTCTCTCT
CGGCTTACTCAAGCCAACAATGACAAGAACACCAATCTTCTCATATGACATTGGAAAGATTTACAGCTTGCCCAC
CCTGCTAGTTCTAAAGCAATCTCTATAAATTATAAAAAAACTAAAAATATACAAAGGCCCACTCTCCAAATCATAG
GAAAACTAACATAGACTATCAATTCCAAGAACGATCTCGCAAAAACTACCAACAGATGGAATTAGCCAATGCTTTC
TCGAAAATACGTTGGTGTGAAAGTGAACAATTGAAATTAGGCAGAAATTCAAAAAATTCTATGTGAAATTTAATGA
AATAGCGATCACACCTTTCCAAATTCTTTTCGGTACTGTATCCAAAAGCAAGTGTTTAAGATGGAAAGTTATAGTG
CTAAAATGCTTCATCAAGAGGTTAGAATCGCTCTCTAACAAACACTAACATAAACACTGATGTGTAATAGAAAAAA
AGAGCACCAATTCAATCTCACAGCTAGCAGAGGAAACAGACCTAACTAAGACTTCAGAAATGGACTAAAGTAAAA
TTGAGATGCATAAAAGTCAAAACTGTTAGTGATGAAACAACTAGTGGTCTTCATAAGATAAACAGACTAATTAGCC
TGCTAGCTAGAAAACGCAGGAACAACAGACGAAGTTCCAAAAACGCACAAGAATATGACAAAAATGACATACGAC
CAATCCCACAGAAAGCCCAAAGATTTCAGAGACCGTTAGAAACCCACCTCGCTGCACACAAAGTAGGACACTCT
AGAGTGAATATGGCTAAATTTCCTGGAAAAACATTACAACCTCCCAAGATTGGAACCCGGACGGAAAGTTGAATA
ATACTGTGAGACCGACACTATACCAAGTTCCCCAAAAATTGAACAGTAATACAACAACCTATCTCACCAAATTTAG
CCCTGGACCACGGGAGTCACCAACTGAATTTACCCATAGCATACACAGAAAAGTCGTATGTAATCTACGAAACTT
ATGCCCATAATATTAAGGAGAGGGGCTCCTCCCTAACGCTCATTCCTACAATGCCAGCATCATCCTGATAACAAA
ATCTGCCAGAGTACACCAGTAATGAACAAAGCAAACTTCAGGATCCATATCTTCTGATGCACAGTAAACACGATA
AACATCCTCAACAAAAATATGCAAAACTAAATCAAGATAAGGCACAATCAAAAAAGTTTAATTCAACAACAATTCC
CAGTAGGCTTTATTCCTGGGATGCAAGGCTGGTTCAAACATAACCAAATCAATATAAGGTGATTCTACCACATAAA
CAGAATTGAAAACAACAAAAAACCATATGCTCATTCTCTATAGTTTCAGAAAAAAACTCAATAAAATCAATATCCAT
CATGTATTTAAAAACTCCTCGCCCGGCTCGGCATAAGGAATATTACCTTCGCATACAGATTTCCCCTTAGACACA
CACAGCCAAACATCAGACTAAAAACAGAAAATGTCTGGAAGATTTCTCTTGAGTACTGGCAACAACGACAAGGAT
GCCCACTCTCACCACTCCTTTCAGCATTGCCCGGGAAAGTCCTAGCTCAGAGCACACTAGGCTAAGAGAAAAGA
AAATATAATGGATCCCTAAAAAGAAGAAGAAGTCAAACTGCTCTCTTGCTATTATGATATGATTTCATACATAGAAA
ACACTAACGACTTCGTCCATAAGTCTCCTCGAACGGCTAAAATACTCCGGAAAAGTGTATAAGTATACAAATCAAT
GTACAAAAATCAGAGTAGCAATTATCCACCAATAAATTAACATTCTAGGTTAGGGCCAAATAAATAAAATACAATG
CCATTTCTAATAGCACAAAATAGGCATACATCTAACCATGGAAGTGAATCTGTTCTACGGTTGAACTACAAAACAC
TGCTTGAAAGAAATCAATGCCGAAAAATATAAAATCTACTCCATGCCATGGAGAATAATTCAACTCATTAAATGCC
ACACTGTCAAAGCCAAATTACCATTCCACTGCTATCCTAGCAAAATATCAAGGTCATTTTTTCACAGAATCAGAAA
ACTATTCTTAAAAATTCATTATGGAACCAAAACGGAGCCCTGAATAGCCCATAGCAATCCTAAGCAAAAGAACCG
AAGCCAGGAGACCACATACCCCAATTTTTCAAACTATCTAAAATGCTTACAGTAACCAAGCTCTCAGGGTTGGTA
CCAAAACAGCACAGAGGAACATAGAAAACAGCAAGAAAACCCAGAAATGGGGCCCCATACACTCTACGACGATT
CTGATATTCAACAAACACTTGCCGAAATTAAGCAATAAGGACAGGATTCTTCTTCAAAAATGGTGCAAGATAATGG
CTTAGCCCTATGCCGCAGATGAAATTGACTCCGCTTCTCACCAATACATACAAATACCTACACGAGCGATTAAAG
ATTTAAATGTAACACTTAATAACTTATAAAATCCTATGAAGAAAATCCTTAAGAGAAAAATCCTCTCCACGTTGGCC
TTTGGCAAAAACAAATTTGATGGTCTTAAGTACAGAGAATAATGCCAACAAAACTAAAAATCGGCAAGTGGGACT
AATTAAAGAGTTTCTGTACAGCAAAAGAAATTACAACAGCTTACACAGTGCACAGAATGGGAGAAAATATTTGCAA
ACTATGCATCTGAGCTAAAGATTAATTTCCAGGAATCTACAAAGAAACTAATCAGCAAGCAAAAAAACCACACTAT
TTAATTGTTGAAAAATGGGTAAGTGTAAAGGACGACTGAAAGACGGTCGATCTAAAGAAGACATACAAACTGCCA
CTAAACATATGAAAACCAAATGCTAACATTCACTAATCATTAGAGAAATGGAAATTCCAAAATACCCACAGTTGAG
ATACCATTTCATCAGGTCAGCAAAAGGCTATAAAAAGACTAAAACATCAACAGTATGCTGGTGCAAGACTTGGGG
AGAAAAGAGAACGGTATACAAGCTAGTGGAATGGATGGGAAAGGGAAATAGTTCAGCTACTGTGGGAAAGCAGT
TTGGTAGTATTGTTCCGAGAAACTTGAAAACCAAAAAACATTATTCAACCCCAGCAAGTCTTACTGGGTAATCCAA
ATAAAAATTTTTGGTACCAAAAAGCTCCATTTACTTGTATGTTCTTGCAGCCATATTCAACCAGACTCGAATCTCAA
ACCTAGGGGTGCCCATCAACAGTGGGATTGTATTTAAAAGAAACGTGGACATATACACCAGAAATACTACAATGT
CCATCAAAATACTGAAATCATGTTCTTTGTAGGCCAATTATCCTAAAATAATCTATTCACACGATGAACCAAAAAAT
CCGGAACAACTGCATATTTCAATTAACGGGGAGTAAATACGAAACCATTGACATTTAAAAGTTTAGTAGCACGATA
AACCCTCAAGGAGACTCGATGGGAGAGGGAGGAAGCACGGGCTAAAAAAATTCACCTATACGTACTATGTTTAC
CCCTGGTGCTGGGCCATCATTTCAGCATATGCAAATACCCTATGTAACAACCTCCGCACATTACCCTTGAATCCA
AAACAAAAAGAAAACAACAAAAATGCCCTCTTCTACTATACTGTTAAAATCTATGATGCGAAAGCAATTTTACAAAC
AACCTACCCATATTCTACACATTCTACAGTCATAGTGTTATATATATTAAATAGTCATATTAACCTTCGTATGTTATC
ATTCTGTCCTTGCTTCATCCCTATTGAATGTCGTATTGACGGCATTTATTTTTTGTCTGGTAGTTCTCAATGTATTC



CTCAGTGCCCATCTGCGGATGTGTGGGAACAATCAGAGTAATCAAGGACTAACCCCGCATTTCACTCGCCTGAA
AACGGAGGTGAAATCTCAGCGTCATAGGCGACAGGAGGAGTGAATGAGAGAAAGAGGGAGGAGTGAAGAGAGA
AAGAGGGCGGAGGAAGACGAGGAAATGGTAGAGAGGGAAGTAGGAGCGAGAGGTATAGAGATGAGGCAGAGG
GGAGAAGAGCGCAGCCCTTTGGGGCCCAGACCTGGGAGCTCCCGAAGCTATGGGCGTGATTGCCCTTTGGAG
GCCCTGAGGGTTCCTGGAGTCTCCAAGTCAGGCACCAATGCTGTTCCGTTGCTGCGCTGCTGTGCAGCCCCGC
TTGCAGTGAGGCCAGCACCTCGCCAGTCACTGAAGTGCCCATCCCGCTGAAGCCAGCCCCTTGAGTCCTGGAC
GTGTGCCCAGACCCCACTCCCCTTCCTACACATCCCTCACCGCTTCGCTCCAGTCTCTTTTGGAGGCACTGGGA
TCCACGCTCAGTCGCTGTCAGTATGAGCGCAGCCTTGCCATGGATGAGGGGCCCCGTGGACCCGAGCAAAATC
ACGCAATCGTTTGCCCCGCCACAGGGATTCTGGACAGAAAAGCAAAACCCCCAAGGTCACATAACCGTATCAGT
TATTTTCAGTCAGGAGGGAAAATTGCTCTATTCTGTTGAGCAGTGTTGCTAAGGGTTTTGTCATTTAGGTAGGTTG
GATGTATCAGTTTCTAGGGTTTCGGCTGTAATAAAATTTTACTACGAAACTGCGGGCTCAAAAAAAGCCATGTATC
CTTTCACAGTTTTGCGGGCAGAGCCAAAAACAAGGTGGGGTAGGGCTGTGCTCTTAAAAAGGCCTTTCGGGAAG
ATTCTTCTTGCCTCTTCCATGCTATGGGTGGTTGCTGATAAGTCCCTTGGTTCCTTGATTTGGTGGCCACCCACT
CCAAATTCTCTGCGCTGCTCCAACATCTTCAAATTCACCTTCTCCTCTTCGTTATGAGGATCTTGTCATAAATTGTA
GCGGGCCCACCATATGTAACCAGGATGATCTAATTTCCCACTATCTTTGCTTATATTACATTGTGCAAAAAAACAC
CTCTTTTTCACAGATTCCAGGGATGGACATGAACATTTTTCAAGTGGGGGGGGCCACATTTATTTGAACCCTACT
ACAAGAGTTTCAAAAGCTCCTCTCGGGGAACAATAACCATCCCTTTACCTCACTGAATGAGTCTGTTCATGTGGG
AATGGTTAGAAGATCCCAGGACCTGAAGCCTTTTTCCCATCTTTAAACAGACACCACCCACATTCATGTAATGGA
GCAAGTGAATCTTGAGCACGAAGTAATTTAATCTTCATCATCTCTGTTGCTGGGTGCTAGAATTAAACATGTTTTC
GCCCCCCATTCGACGGTTCCAGGGAGTTGTAAGTTCCTCAACACCCTGGCAAAGCCTTTACCTCTTCTTTGAACT
CCCGCTATGTGTTGTGCTATGGGTGGGAGGGGGCATTACTTATGACCTCCCTGTCTCTCTAATTAACCTGGGGT
AAACGGAGACGCGGACCGCGGCTCCACCTCTATCCCCTAAACCATTCACCCCCCTTGGTTGGGACATTCCTTCC
TGACGCAAGTCATTCTACAGTTGTGTCTTCCCAACAGTGGCAATTTCATTTGTTTGTTAGGACAGCAACCTACTAG
GCAACTACTTCACATCCCAATAGATAACCCATTACAAAACACGATCAATATTTCTGTTTTTCAGCTTCGTGTTATTT
TTGAGAAGCCAGAAATTTTCATTTATATCGAGATATACTCTATTCTGATAATCCAGAAAGAACCACCGATAATGAC
TGGAGAACACTCAAGATTAAAGTGTCCTAAGGTAAAACCATTACTTCCCCTGGTCAATTAATAATGATTATAAATC
CACTAGTACTTTTACCGAAAGAAAAATGAATCCATTTTTTTTGTCAAGAGCCCATAGGAAGTTCCGATTTATCGTT
GCATTTATTGTTTTAAACTTCTTTTTAAGTATTAAGAATTAACAGTACAGTACATCTATGGAAAAGTATGTGCAGTT
CATAGGTGCACAGCCTAGTCAACTTATCACAAAGTAACCAAATCGTTTCTTCACCTCCAGGCAAGGGACCATACC
ATCCCACCTCTCACGTCTCAGGAACGACCTGAGCCCCTTCTCCTCACTACTGTCTTCTCACCTAAAAGTAGCCGC
TATTTTGAGTGCAAACGGATTTAATTTTGCGCTGCTTTAGAATTTATTACACAATCTTTCTTAAGCTTTTAAAAGTCA
AAAATCTCTGGACAACCACTCCTTTCATGATATTCATCCAGAGTTGTAGCATAATCATTTTCTTTGTAGGAATCTCT
GTCGGAACGGGAAAGCATGAATAGCTACTCCATAAATCATTAGCTAACAACTACTTATAATACATTGAGAAGTCA
GTATGAAGAGTAACATTTAGCCTTTGTGGCAACACAATCCCCAAATGGAATTATAAAAATAAAGATAAATGAACAT
GGAATTTCAATTGATTAATTTCCATGGTTCTCTCTGTTTCCTGTCCTTCTCTCTCCTGATCGTAATGGGACTTTAGC
CCTTGGGACCACAGCTTAACATCGCTTGATATTAAAAGGTTTTTCTCTCTACCTGTGGTTCTCTTGGTCTATGCAT
TTTTTCTCACCAAAAGTTGTATTGTTATAGTAAAAAAAGATAATGACTGTTCAAAGTCAACATATATGTAGAAAGGC
TTATATGTGTGCAATTTCAAAATATGAGTGACCTCCATCTTACTTTAACCACAGTAGAGCATTATCTTTACTCAATT
CCAAGGAGAAATCAGGCGTTTAAGAGGTCAATGACAAAGAAAAGGAAAAGGCTGCATTGTTATATATAACTTCTA
GTGTAGGTACAATCAGTTTCTACGAAATGTTTGAAATGTGATGAAGGGAAAAGTCGCATCTTAGGATTCGGAATA
GTGCATTTGCTGATGAACTCAGCCGGCGATTATGGTCCAGAGGTGGCTCTGATGTATTATAACTTTCCTCTAAAA
TACAAAAAATTAAAAAATAAAAAAGTTCAGGAATTCATTCTAGAAAAATTCATTGCGTCCGTCAGCTGTCCTACGA
AGTAGGAGACGAGTTACCCTTAGACATAATGGGGCATTTTGTGCGTGCTGTCATTTTAGGAGTCTACAATAGCCC
ATCTTCCCTTCAAATGGTTATTGTCTACCATATTCCGTTCTACTATCGTAAAATCCCATCAACACCAAAACAACTCA
AAGATATACATTGTGGAGATGATGCAATGTTAATTTGCTTCACTAAACAAAAGGGTTACTTTTCACTACCTAACCA
TCTTTATAACCTCACGTTGATACCTTAATAAATTACGCAGTAAAGTTAAAAATTTATTTTTAAAAACGAATCCCATC
GTTTTTTTTTTTTTTTTTTTGTTGGATGGTGGTCTTCACTTTGTCACCAGGCTGGAGTGCAGTGGAGCGATCTCCG
CTCACTGAAAAACTCCACCTCCTGGGTCAAGCGAAGAATCTCCATCTTTTGAATTAGTCTTGAACATCTATTTGTA
CAGATGTGGAAAAGTCAACTGGCTCCGGAATTCTCCTTCTAGCTTCTTGACTTCATTTGCATGTGGTACTATTGAT
ATTGTTAGCAATTGTCTTCTTAAAAGCACATGATCCTTGACCTTTAGGGAATGAAGTGCTGGACAGATACCTCTAA
TTTCTGCAACGCCAATCGTCAGTTTATGAGAATGGAAACTCCCCCAAGGCTGGAGATTCTTGGTTAACCCGGATG
GGCATTCACAAGAGTGTAGAAGAGGAAGCCCAACCGGCTGCGTAAGCTATTTCTTCACCTTGTATCTTAAGGTAG
AGTACACCCTTTTGTGTGAATCTTTGGGCGGGTCAGTAAAATGCCTACTTATTTCAAATTGTTTCACTTGGCTTGC
GTGAAAGTAGATGTATTTTTAGAGCAAGGTCATGTGGTAATTTTTTTAAAAATATACCAGCTTCTTTGATTATTTTC
TTTTAAATTTTAAGCTTACTTTGAAAAATTCTTATTTTAAAGTCATAAGATTTTATAAAGTCTCTTACATAGAACTACC
ACTAGTCACTCCTATAAATTAGAAGCTAAACCATTCCCGTTGGGACATCGCTAGAAGAATGAATCTGGGAATTTG
GAATTCAGAAAGAATCCCGGAGAAGTATTCTCTTCAGCTCGCTATTCTGTGTTGCTGGGTCTGGGAAACATCATT
GACTTCTTCTGAGTCCAGTCTCTTCATAAAAAAAAAAATAAAAAAAAAAAAAATGGACGGGGGATCACCAGGTCTT
CTTCTTTCTCAAAATGACATTAACTCTCAATCCGCTGCAAAGGGAAAACTATGTGGTTTCTTTTTATTTGTAAGCTA



AAGTCCAAGCATGTTATGACAAAGGGTTCACCTGAAGTGCAAATGCCCTATTTATCCTAGGGTTCAGGACCCCTT
CTTGAGAAGGGTTGTGATGAACCTGCCCCAAGCAATGGGTGGCCGAAGGCTTGCTGCTACTGCATCGTTCACGT
CTACCTTAACTCGCCCTCTCTTTCGAGCCCCTTAGCTCACAAATCTGATCTAGAAGTCCACCTCCCATTCAGCAT
GAACTTCCTTATAAGAGCCCCTCAAAAAGTCACTCAGGTAAATCAACTCATGACATTCTTTTCAGCTAATATAACG
TTCGCCTTAAAATGAAGCCCTCCAGGCCCTTCTAATTCTTGTCACACTTTCTCACTCCTCCAAAATAAACTGCTTT
TCAGCTCAAGGAATTCTTAGAGAGAGAGGAAGAAGCACAAGTATCTGCCCGTTTGTAATGTTGTTCTACATTTTCT
TTGCTCATTATTGTGTCACAGAGGTTAGCAGTATCTCCAGAGGCGGGGGTTGTGAGGAAAAAGTGTGAGGCTGT
GGCCATTTAACTGTGAAAGTTCTTCCAGACGCTTGTTAATCGCTAATTTCCTAGTACTTGCAAATAGGACCTTAGT
GGAACCTGCTACCATAGTGACGATTGACAAACCATGGCATACACCCACATTAGACACTCCCCTTTCCAGCTCCCC
CTCTGGAATGAACCAGTAAAACAAATAATAAACACAAGCAAACTTATTCTTCTAGTGCTAAGTCTCTGTCTAGTAT
GGCAAAGCATACTGTATAGAAGGAAACTTGACCAGAGGAATACTCGGAGGAGCACCTTAAGTGAGTTTTGATTG
CCCCACAGATTCTGAAAGCTGACATCAATCATTCTTCTATTTGTCCCACTACTGTAATATGAAGGTTAAGTGTTGC
TTCAGGGAGCTTGGCATTGTTTCACTTCCAAGAATGAGGGGATGCTTATGCTCTATGACTTTCTCTTTCGCGGAA
TTGCCATTGCTTATCCATCCACAAACTGCTCCTGGTAATTTTTATACTAACAAACCATAACCTGATGGTTTCTCTGA
AATAGAGGGTACTGTTAAGTCATCAGGATCCAGATATAGTGTGTGCTGAGGGATCAATTTTTCAAACATAATGAAT
ATTGTAGTCCAGGAAAAGGTTGCTTGTGAAGCACTACGATGTGACAAAAAAAGATTGAGTCTAGGAACAATCACT
TACTTTATGTACACTTCAATGTCTGCTCACCCAGTCTATTTGTGACAATTCATATTTCTGGACCTAATAAGGGTGA
GCTAAGGAAGACAAACTGCAACATACCGAGTGAAAATCAATGATGTTTCCAACAAGCAACTCTCATTTCAAAGCA
CTTTCAAGATAAAAGCCATCCTCTTCCTAGAAAACTAAAGATGGGGGGCTGTTAATTCAGATGGAATCATCTGAA
AGCTTTTTTCTTAGCACCAACTTACTTATTATTTTTTTAATCCCCCCCCCAATAAACCTAATAGTCACCTCTGGGTG
AATAGTATTTTGAAAATGACAAAAAGAACCAAGATGTTAGAAGGCCCAAAGGTTAATTTGGAATGTGTTGAGATTT
ATGTGCTGTATTGTAACCTATTGGAATTGGGTGGCCGAAGCTGTTATAAGTTCTTGTGGGCATTATTTCAGGATTT
TGAATTAGTGATTTAAATAAGTAAGAAAACTTCTATTGCGCTCAAGCCGTGATATAAAACCATGTCTAAATTCTTCA
ATAATTGAGTTTCGTCCAGAAAATCTCCGGTACTCACGATTTTATCAACGGTCCTCTTTTCGGGCCGCTGAGGAC
ACTCCGACAAGTTGACTGGCTGTTTGGAAGGTTACTTCCCTTGCATTTTTCTCTCCTTCTCTTATCCTTTCTTTCTC
ATGTGCTCGCGTACTATCCCTCAAACTGGATCTTCCTCCCCTGTTCCTCTCCCCTCACCTTCATTGTTATAACCTA
ATTCCCTATGTTTGCATGTTCTTTCCTCTTCTGCCTCTCAAGTCATCAAGACCAATTCTTCATAGGTCCAATTTCTT
CAGGGATTTCCTGGATTAGCCCTTCGCTACCTACGCGGTCTTCCTCAAAAACCCTTTGAAAGCCATGTTTATCCC
GTAGAATAAAAGCAAAACACAACACGTAAGTTTGTTCTCTGTAGCAACAGATCCACAATGCAATTGACAATAGCG
TTTATAATCTCTCATTTCTACCGTATATAAACTAAGATTATTAATGAGATATTCCATTTTTTCGAAAGTCTTGAAATC
TGGAGTTATATTTATACTTTTCAAGCACATGTCAGTTGGACATAGCCATGCAAGTGTCATTGGGCGAGCTACTTAC
ATCTGAACGTCGGGTCACGGCCTGCTGCCACATTTAGCTCTCAATCAGTACTTCCTCTCTTTCATATTTTCTACCA
GACCAAATTGCAAAATACTCCGAGCGTTGTCGGCTACATTTTACAACCCCCCACTTCCTTCTGTCTCTCACATTTA
TCTCCGGTGGGTGTTAGAAGCATCATAATGCCTATTGATGGCTTGGAATATTAATTTTATTGGACCTCTTAAAACA
CAGCCTACTTACTCCTACTACCGTTCCTCAGGCTTTGTAAATTTCCCCTCCTTTCCCCATATTTATCAGATTCCTAA
CCAAATACCTCTGTTTGTTTAGATCTGAATCTCTGTGGGTATGTTGGATGTAGCTTATAAGAAATAGCTGTGCATT
ATTTGCAGTTCTAGATACGGGGGAGAGCAGCAGTTCAACAGAACACTCATCGTTCAGACATTCAAGAAAATAGGC
TTAGAGCTGAAATCAAGATAATTGCCCCAGTGTTCTTCTTGCTTTCCTACACAGGAGAACCTGGCAACTTCGTAAT
GAGTCTCCGGTCACAGAATGTCCAACATGGAACGAGGCCTTTTCAATTGATTACAATGCAAAGACACTAGTTTTA
TCAGCTGAAACAAACACTGGGTAGGAATCGCTTTAAAATGCGGGAGGAAGGTCGTGAAGAAGAAAAAGGAAAAC
ATGGAGAGTACAAGGACAGGATAGGGGACCGACTAAGTACTAGTGGACAAGAGAGGAGATACTTTACACAATCG
TCGGGGTGCTAAAATGGGGGGAGCGTGCGAAAACAACTTATAACTGGGAAACCTCAGTTTAAAAAATATAGTTTA
CCACCCACTTCCATTTAACTCTAATTAATTCCTGTCCAGACACTCACCCCCCCCCCTCTGGCAATCCTGTATTTAA
TTGTTCTGCTGAGAAATTCTATGAGGGCTCAATCTTGAAACAAACACATGAATGGAGCCTGAGTGCAGGAATTCC
CTGCTTCGCGAGGAGTCACTTCGACAGTCCACCACCAATGGCGTGATTCAAAATGAATACCAACTAGACATCCA
GATGGCGGACTATGAGAGAACATGGAAAAAACTGAACCACACTAGAACCCGCCCATGGCACACCCCTCATGCAT
GCCTCCATACACAAGTTTTCTTGAACACTCTATGGTATAAATTAAATTAAGATGGTTTGTGACTTATGGTTTGCAAC
ATCTTTTCTGGTTTGCTCGCTTCTCGAGTAAAATCGCTTTTTCTCTCGCACCAACCTTCTTTTCTCTTTTATGTCTA
GCTTTAGAGCCAGCAAGCAGCTGAACCTGGTTTCTAGTTCCATCTACTCAACGCGTTACCATGCCACAGTTTTAG
TAAACAAAATGCTGAGGGGTAATATTTCAAGCCTGTTATCATTTATTCCAAGGGAAACTCCCCAAAAACAGAATGA
TGGAAATTTGAAGTCTATGAACTTGCAATTAAACAAAACATCCTGATTCTATTTCATGCAATGAAATTGTCAAAAGT
GTACAACTGGTATCTGCCAATACACAAATGTTAAGGACACTCTCTCAGTCTTTACGAGGAATCTGTCCAATTGGTT
CCTTTATTAACTCAATAATTCATTATTAATTTTAAATGTGCTGGTTCGTTATTCAGTAAACACAATCTTAGCCCCATG
TTAATTTCTTCTCATATAAATACCCACTCATTGTATTGTTACTAGGAATGGTTAACTGGTTTAATTTAATTTAAACGT
TTGGTGCCCACTGCTAGTGGACTTTGACAGAACGCAATCTTACGATCACATCCAATTAATAAATAACAAAGGCAT
ACATGAGCCCCACCGTGGCTCTGAAAAGGTCTTGTCGAATTTATCTGGGCCCTAGCTGTTGGAAATTCTTTACAT
TCTGCTGCCTGCTTTTTTTTCCTTCAGGACCATGCATTGTTGACCAGCACGGCCCCTTTTTTAGTCAAACAACATG
ACTGGCTCAACATTCTTCTGACTACTTAGCGGATGGGGACGCTCTATTCTACATAGTATTGTATGTTAGCTGACG
CTTGGCATTCTAAAACGAACGCCCTCCCTCCCTCCACACACATCGTCACTGGAACTGGAAATTTACAGATGGAAG



ATGCTTCTTAGTAATTCTGCCCAGTTTGGAATAAGGTATCGTTTGCAGGGACGGGCCACTCTCAGCTTCTTTTTTC
TATCTATGTTCTTCATTTTATTTATTTGAGCCTTTATTTAATTCTTACAGTTACATTAATAAAAACCATGGAATTGTAT
TTTGAATTCTGTTGCTTTTAACATTTCATTCTCTTAGAGTTTACTTTTTCTGCATTTACAAAAGTACTGTCTACAATG
GGTCTGCGCACCGATAGTTCGAGGAAATACTAATTTTATCCTTGTGTATGGAGTCTATGCAAGAGATACCCCCAA
CTCCAACCTCTAGAATGGATTTGTAGGGAGAAAGGAAACACAGTAGCCCCAGAATGAAAAACCTCGGGGGAATG
GGGGGAATTAATGGTTTCATGTAGATAAAAAATTGCTTGCCATTATTTAATTCTCGAGGTTGTTAGTCCCGTGCTG
TTCACAACCTATCTTTCTACAAGCTTTATGGAATACATATATGTTAAGGCATGCTTGTGTCCGATAATATTATAGCC
TTTATTTCTTGCTTGCCAGTGGTTCCAGTTTGCCTGCTGGTGTCATCAGGTAATATAACTTGGACAAGCCTTGTTA
AAGGACTGTAGGTATGCCAGGCGTTCCTATTGGACAAACCCCTCTGAATAAATATCTCTGTGATGGCATCTTCAA
AGTTGTATTCACAAGGTTTGTGTGATTGACGCTCTGGCTTGGTTATGGATAGCACTGCTTAGCCCCGTGGTCCAT
GCATTTACCTTGAAATTGAGGTACGTACACTGCACTGATTGGAATATAAAAAGTATTCAACTCAAAATCATTATTAA
TATACTCTACTTCAACCTTATGTATAAAAGAAGTTGTAGGTAGTGATGGATAATAATGCGTATTACTATAAGCACTC
TACTCTCACCTAGCTGGACATGTTAATAGAT 
 
 
 
Supplemental data 5. Sequel read that did not extend through repeat, but contains 
approximately 30 repeats. Defined repeat region highlighted in yellow. 
 
Read name = m54120_170622_200608/18678009/5609_12485 
Read length = 6,876bp 
---------------------- 
Mapping = Primary @ MAPQ 40 
Reference span = chr9:27,573,397-27,580,165 (-) = 6,769bp 
Cigar = 5M1D4M1I5M1D4M1I3M1D2M1I2M1D1M...2M1D4M1D3M1I21M1I22M1D3M1D10M 
Clipping = None 
---------------------- 
H0 = 1 
ZE = 0.0 
ZF = 0.392487 
NM = 1089 
ZQ = 6876 
ZR = 138394717 
AS = 23351 
Hidden tags: MD<hr>Location = chr9:27,573,611 
Base = T @ QV 0 
 
Alignment start position = chr9:27573397 
CAGCCCCGGCCCCGGCCCCGGCCCCGGCCCCCCCGGCCCGGCCCCGGCCGCCCGTCCCCGGCCCCGCGCC
CCACGGCCCCGGCCCCGCCCGGCCCGGCCCGGCCCCGGCCCGGCCCCGAGCCCCCCGGCCCCAGCCCCGG
CCCCGGCCCCCCGCCCCGGCCCCGGCCCCGCGCCCCGGCCCCTAGGCGCGCGGACCTCCTGAGTCCAGAGC
TTGCTACAGGGTGCGGTTTGTTGTTTCCCTCCTTTTTTCTTCTGGTTACTCTTTACTCAGGTCTTTCTTGTTTCCAC
CTCAGCGAGTACTGGAGATGCAAGTAGTGGGGAGAGAGCGGAGCGTGTGTAAAAACAAAAAACACAACCTCCTA
AAACCCACCACCTGCTCTTGCTCGACCCCGCCCCCAAAAGAGTAGCAACCGGGCAGCAAGGGGGACGGCTGAA
CAACCAAGCTCATCTTTACGTGGGCGGAACTGTCGCTGTTTGTACGCACCTCTCTTCCTAGGCGGGACACCTGT
AGGTTACGTCTGTCGTTTTATATGGGCGATTGGACGTTTACACGGGCATAGCGAAAGGGGCGGGGGCAACTGT
CCTGTTCTTTTATCTTAAGACCCTGCTCTGGCTGGAGGCGTTGCGCAATAGCGTGTTCGAACCCCCCCCGTTTAT
AGGGGAGGGCTGCTGGATCCGGAGACAGTGAAGACGATTTCGTGTGGTTTTGAATGGTTTTGTTTTGTGGTAGG
CAGTGGTCGCTCAACCAAATAATTGGTGGATGAAAATTTTGAATTTTGTTTTTACCGTAACAGACCACGTAAGTGC
ATTTCAAACTCCCCTGCAAACCCCCTGGTAGGGGAATGCTCGGCTGCGGCGGGAATTCCCACGGTCCCCTGCA
TCAGTCATCCGCAATTTGCCTTTACATGTAAGGAATTCTCTCAAGCATGAATTTGCACACTGGGAACTGTCCTTTG
CTAGTTGCAATATGTGGTATGAGTTGTTTTTTTTTTAACTTTTGAAAAACGTATCCATTCTTGTTGATTGTGTAAAAA
ACATCAGATTTTGAAATAACCTTGCGGCGTTGGTGTCTGCAGTGTGTATAGTTCCACTTATACAGGATTGCGTAG
CATACACCACTCTAGGATGTGTAAAAAAACAAAAGTTTTTAAAAACTGTGTGCCTTTGATCTGTCAAGTGTGAGCT
GGCACTTCTTACAGTGATTAGCATTTAATCTTGTTCATCACTAAAAACACTACAGAACGTTTTTATCCTCAGCCGA
GGAAGAAGAAAGGGAGGAATTAGGAATAAATACAAACCTGGCTCTCAACGTTCTATCACTTCTGCAGAAATCCCG
AAGAAAAACAGCCTTCCTATCGTTCTATGCTTTGTTGAAAGTTGGACTCCTACAAATTGGGTCATTCTTTTATACC
CAACTAACATCGTGGGGGTAGGGGGTAGAAAATGACTAGGCACAAATGACCACTGCTTCCCACATGGTATTCTT



CCAACGTCCCAGCTGCAGTGCTAACTGCCCGTTGTTTGACAGCGACCGTTACTATAGTGCTAAAATGATCCGGC
TGCAGCTTCATTGAGCGACACCATCAATCACCACGTGAAAAATCACCAGCTCCTCCGATCCTTCAAGATGCCAAT
GAATTTTCTCAAAGAGCCACTATGTGATACATTTCCTTTTTAGCAAAACCCTGCACCCCTTTCTTTGTTGTTGTGG
ATTATACCGAAAAGCCCATCTGATCTACAATGTAGCCCTGAATTGCAATCTTTTCTTTCCCAAATAAATCACTTTCT
TACTTTAGAGATCTTATCTCTGGATTTTATTTTGACTGATGACAGCTTAGCACAGTAGCAGATTTACAAGTTTCTAC
CACTTGAGTGGTACTCTATATAAGTGGAATTAAAAAACAATGAATATAGAAACAGAGTCGACCCTTGCGTTGGGG
GGCCCTTGGGGGAGGGAAAGAAAATTGTGGTTAGGGTACAAAGTTGTAGTAGTCTAATACATCTAGAGATTTAAG
ACTAAACATGAGGACTTACGCAGTTAATCATTGTGTGTTAGTCCTTCTTACACTGCTTAAAGAACCAACTGAAACT
GGGTAATTTATAAAGAAGAAAAGTTTACTGGCTCAACAGTTCTGCAGGCTGTTGTACAAGAGCGGCTGGCTCAG
CTTTCGGGCCAGCCACAGGGAACTTAAAATCCATGATTGCGAAAGGCCTGGGGACCCTCAAGACTTCAATTGGC
AGGAACTGGGGAAGAGAGAATGCGCGAGGTGTACATTACGTTAAACAACTAGATCTTGTCAGCATCACTATCTA
GTCCCAAGGGGGACTGTACAAAAACCCTAAATGCCTACCCCATAATCCACTCACCTCCCACATGGCCAACCTCA
AACAACTGGGGATTACAGTTGACATAGATTGGGTGGGGACAGAATACTACCATGTTATTCCAACTCTGCCCCTCC
CACTTCTATGTCCTCTCATATTGCAAAATACTGTCGTGCCTTACCAACCGTTCCCCAAAGTCTTAAACTCGACAGC
ATCATTCCAACAAAGCCAAAGTCCCAAGTCCACCTGAGATGAAGCTAGTCCCTTTACCTCTGAACCTGTAAATCA
AAACACAAAGGTAATTGCTTCAAAGAATGATACAATGGGGTCTGGGTTGGTTATAGGCATGGCAGTACGCCATTC
GAAATGGAGCAATCTGCCAAAAGAAAGGAGGGCTTATAGGGCCCCATGCACGTCTGAAAGCCAGCCGCCGGGC
ATTCTTAAATGTTTAAAGCTCTGAAATACTTCTCCTTTGACTCACACCCAGGCGAAACACTGATGCAATGAGTGGC
TCCCAAAACCTTGGGCAGAACACCCCTGTGGTTTTCCAGTGTTCATCTTACCCACAGCCTGTCTCAGGGGCCTA
GCATGGTGCTGCAGCTTTTTCCGGCTGCAGGGGCAAGTGTGGTGGATCTACCTTCTGGTGTTCTGGAGGAGCG
GTGGCTCTCTGTAGAGCTTCTGAGACTGGCCGTGCCCCATGGGATCTCTGGGGGCTGCACCCCAATTTCCTTCT
CCTTGCCTCCCTAGTAGATGTTCTCCATGCAGGATTCCACCACAGTAAACAGGTTCTGTCTAGGACAATCCCGGC
TTTTTCTAGACATCCTCAAAATTAGGCAGCGCTTCTAAGCCTCACTCTGCCTTATTGTCGCCCGCCGGCTTCACA
GCTTATGGGAAGCCACCCAGGCTTTTTATGCCGGTCACCCTGTGATAGCCGCTAGCCCTGAACGTCTATTCTTAC
TGGTGCAAGTTATCGAGTACCAGCTGCACATCCATTGGGGTCCTGCAGCAACTCAATTCTTGCCTCCTCAGAAG
ATAAAGGAATTTTACTCCAAGAGGCCATAATGGCAAGAAAAAGAGACCTGCGACAATGTTCAGCGCAGGAGTTG
GTAAAGTTATTAAAAATCTTTCGAACAGGAATGAAAGGAACGTTAATTGGAAGAGGCCCACGTGGGCACCTTGGA
GTCAATGTGCCTGTTGACCTTGAACCTAGGATCGATACACTGGCCTACTTTGACATCTTGTGCCCCTTTCCCTGG
GCCCTCCCTAATGGTGAGCTTGCCGCATGCATGGTGCCTGCTTGCACTGGAAGGTGAGCGTTGCAGTGGGTTA
CTGGATGTATACATGTTACCTGAGGCTTTCTTTCCAATTCCGGGGAATGCCCCCAAAGGTCATCTCACCATTTTG
CCGCTTAAGTGCAGGTTAAGCCACTTCTCAGTTGAAGATCTTATTGGAAGTCGGTCCCAGTTACCAATTTCAGGT
GTTCATCTATTGAGAATTTGCCTCTCCTGGTTGCTGGCTGCAACAATTACTATTTTAGAGAGGTCAGTGACAATGT
ATGACCATCATCTGATGGTTGTGACATTGGTGGGTTGTTGGGGGACGTCTCTCTTACCCCACTCATGCCTGATTA
GCTACCTGTTAACATACTGGGCCCCTTTGCGCCGCTGGGGATCAGGGAGCAGAGTCCCAAGCTGTAAGAGGGA
GTCAGGGGCCCCTAGCTGTGCCAGGAAAGATTCAGCCTCCCGGCCTCTGGGCTGTGATGAGAGGGGACCACC
CCGAAAGCCTAAAATGCCTATTAGGAACACTTCTTAACTGTTGGTGGGACTGTAAACTAGTTTCAAACCATTGTTG
AAGTCAGTTGTTGTGGCGATTCCCAGGGATCTATGAAACTCGAAAATACCATTTGACCCAGCATCCCTATCCCGT
GGGTATAACCCGCAAAAGGAACTATTAAAATCCTGCTGTGGCTATAAAGGACACCTGCACACATGTTATTTCGCA
CTGTTCACAATAGCAAAAAGACTTGAACCACACCACCTGCCAACAGTGATATACTGGCTTAAGAAAATGGGCACA
TATACACCATGGAATTACTTATGCAGCCATAAAAATGATGCGTTCATGTCCTTGTAGGACATGGCTGAAATGGAA
AAGTCATTATCAGTAAATATTGCAAGGCTCAAAAAACCAAACACCACATGTTCTCACTCATAGGTGTGAATGAAAA
CATGACGCAACACATGGACACAGATAGGGGCACATCACACTCTGGGAACTGTGTGGGGTGGGGTAGGGGGGG
GGGGGGGCGGGGGATATGCATAGGAGATATACCTAATGCTAAATGACGAGAATGGGTGCAGCACACCAGCATG
GCACATGTATCAATGCAACACCGCACATGTGCACATGTACCCTAAAAACTTTTAAAGTATAAATAATAATAAAATA
AAACATAAAATAAAATAAAATGCCTATTAGTCCTATGAGTCTTTCTCCCCATGGTTGGGTTATAGCCCTTGCCTTC
TTTCCGGTTATGCACATTTATGCAGGCTGCTGACTCCTTCCTGAGAACGAGCCTTTTCTATACCCACAGGGCAGG
CTGCCAAAATTACAAACTTTTCTGCTTGCTTCCCTTTTAAGGTAGTTCCAATTTCAGTCATTCTGTGGCTCATTGCC
TATTGAGCATAGGCTATAGAAGCAGGCTAGGTCCTTCTTTAACACTCTGCTGCTTAGCATTTCTTCTGCCCAGAA
CCTAAATCATCATTCTAAGTCTTAATATTTCACAGATCCCTCGAACAGAGGGAACAATGCAGCTAAGCTCTTTGCT
AAAGTCTAGCAAACTGACCTTACTCATTCCCAATAATTTCCTTCTTTCCATCTGAGACCTCTCCGCCTTGGACTTC
ACTGTCTCTCTCACTATCGTATTTGGTTGTCACCACTCAACACCGTTCCTCGCGAGTTCCAAACCTTTCTCTCATC
TTTCTTGTCTTCTCTGAGCCCCTCTCAAGTTTTTTCAACTCGCCTGTTAGGCAGGTTCCAAGTTCACTCTACATTTT
CAGGTATCTTTATAGCAATGCCCCTTCCTCTCAGTACCAAATTTCTGTTTAGCCATTCTTGCATTGCTATAAAGAAA
TACTGAGCTGGGTACTTTACAAAGAAAAGAGTTTTCATGACTCATGGTTCTGCAGGCTGCATCGGACGCATTTGC
GCCTCACTTCTGGGTCTGCTCTCAGAGAAATTTCAATCATGGCGGAAGGCAAAGAGGGAGTGGCACTTCACATA
GCGGGAGCCGGAGGAACCTAGCGAGGTGAAAGGGGGGAGGTGTTACACCCTTTTAACACCACCCTCTCTCGTT
CGCACACTTACTCCCCCTACCTTCCCCCTCCCTGATGTGCGCACCCTAGACGCCCCCCGTGATCCAATCACCTC
AACCAGGCTCCATCTCCCAACGTGGGGATTGAACTTAACATGAGATTGGATGGGGATTGATCAAACCATATTATC
TTTTGTATACTGGAATATTGGTAAGAGATGATTTTAGATAAATTTTATCCCATACATCAAAGGTGTATGAAATTGAT



GGATATGTTAATTTGTGGGACGGTATTCTACTATTTAAACGTGATTCCAACATTATGTTGCCCATTTTAAATACCTA
CAATTAAAAAACATTACACTATCCTCTGACCTCTCTAGGAGTGATTTCTTGTCCTCCCTAGGATGTAGATATGTTTT
ACAGAGGAGATAACTGGATCTCCTGAGCGCTTGGAGATATTACCCCAGACATACTTTGAAAATTCGGCCAGTTTT
AGTTCATGCATTCTAGAAGCTCACTGCGTTCCAGAGGACAAACAACCTGGACCATGTTGATGATAAACTCATCTT
CGCTACACTCCTATGGTGTTAATACTAGCCTCCCCAGTTTAGAGTAAGACTGGAACTTTGATAAGTGCCTGGGAG
GGGGAATACAACGCCAAAAGCAGTTTCCTACTTCAACATTTGGCCTACAGACACATAATTTCCTTTTCTCGCATAG
GTTTTTCTGTTTTTTTTTGTGATAATCATACCCTGAAACACTAACTATGTTTCCTAAGAGAGAAATAATCAACACCA
ATAGCTAAATCTACCTGCTTCATGAGAAATAAAATATATGGGAAAATGGCTCTGTATGCATGCTGCTTTTAGCCAT
GACTGTGTATTCTCCCCCCCACCTAATCCCAAAGGTTATTTAGTCATGTATTTGTGTAGCCGTTATAGTAGCTTGT
AGTTTTCTTAGATTGCGAGCAAAAAAAAAATCAGGAGAGAAACTTCTCATTAGACACATAGTACAGTGGTCCAAAA
ACTTTATTGCCTGAAAAGGGTTTTATAAAGAGGAGGACTAATAAAATTCTAGCCTATATGCAGTCCTCTGGGAACC
AAAGAGAAAAATGATCTTTAAGTATCTAGTAATGTGATTCCTATTAGCAGCATGAAAGAAGAGGCTTGGGGGCTT
ACCCCCTTATCCTTTTCCTACTCTTGTTAACTGGTTTATAAAACACTCAGTAACTGTAG 
 
 
Supplemental data 6. Sequel read covering approximately 69 repeats. Defined repeat region 
highlighted in yellow. The ‘GACCAC’ highlighted in red partially matches the defined anchor, 
and may signify the end of the repeat region at approximately 66 repeats, though the adjacent 
sequence does not unambiguously match the rest of the anchor. 
 
Read name = m54120_170621_235746/63046380/15882_26004 
Read length = 10,122bp 
---------------------- 
Mapping = Primary @ MAPQ 40 
Reference span = chr9:27,573,155-27,581,952 (-) = 8,798bp 
Cigar = 7M1D9M1I4M1I9M1I8M2I3M2I4M2I...1M2I2M1D3M1I6M1D4M1D5M1I4M1D7M 
Clipping = None 
---------------------- 
Location = chr9:27,573,568 
Base = C @ QV 0 
---------------------- 
H0 = 1 
ZE = 0.0 
ZF = 0.359151 
NM = 2304 
ZQ = 10122 
ZR = 138394717 
AS = 24992 
------------------- 
Alignment start position = chr9:27573155 
GGAACCGGCCCGGCAAGACCACAGGCTCCGGCCCCGGCCCGGCCACGGCCCGGCCGGCCCCGCGCCCCGC
CCCGGCCCCCCGGCCCCGGCCACCGGCCCCGGCCCCGGGGCACCGGCCCCGGAACAGGACAAAGGCCAGG
ACCCGGCCCCCCCCACCCACCAGGAAAAGAGCCCGCGGCCCTTGGCACAACGGCACCCAGGCCCCCACCTGG
ACCCCGGGCCCCGGCCCCGCCACTGGGGACACAGGACCCGGCCAAGGCCCCAGGACACGGACCGGGCCACG
GCACCGGGGCCACCGGGCCCAGGCCCGGCCCCGGCCAACGGCCACCCGGCACACGGCCCGGCACCGGCAA
GGCCCACGGCCCCGGCCCCAGGCCCCGGCCAACGGACCCGGCCCCCGGCCGGGCCCGGCCACCGGACCCC
TTAGGAGCGCAGACTCTGAGTTCCAGCCGCTTGCTAACAGGGCTGCGGTTGTTTTTTCCATCATTGTTTTCTTCT
GGTTAATCTTTTATCCCGTCTTTTTTGTTCACCCTCCGGCGACGTTTACTGTGGGAGCAAGTAGTGGGGAGGGGA
GAGGGGGGAAAAGAAAAAAAAAAAAACACCAAAAAAACACACACCTCCTAACAACCCCATGCTTCTTGCTAGAAA
CACCGCCCCCAAAAAGAGCGCACGCAACCGGGCAGGGGCAGTGACGGCTGACACACCAAAGCGTCATCTTTTA
CGTGGGCGGAAACTTGTCGCTGGTTTTGACGCACTCTCTTTCCTAGCGGGACACCGTAGGGGTTACCGTCTGTT
CTTTTTTCTATGTGCGATTGGGGACGTTTTCTCACGAGGGGCTTAGCGAAATGGGGGCGGGGCAAATTGTCCTG
TCTTTTATCTTAAAGGACCCGCTCTGGAGGAAGGGCGTTGGCGCATTAGCGTGTGCGAACTTAATAGGGGAGCT
GCTGGGGAGTCGGTGCATCCGGGGGGAGAAAAATGAAAGACGATTTCGGGTTTTGAAGGTTTTGTTTGTTGCTG
GTAGGCAGTGGGCGCTCAAACAAAAATTTGGTGGATTTTGAAGAAATTTGTCTTTTACCGTAAATTAAGGATTAAG
CCACTGTAAGTGCACTTTCAAGAACTCACTTGCAAACCCTGGTAGGGGACAAGCCCGCGCACTGCGGCGCGGG
AATTCCACGGGTCCCCTGCAAAAGTCCATCCCAATTTTGCCTTACATGTAAAGCATAGAATAAGGAATTCTCTCAA



GGCATGATTTTTTCACACTGGGGGAATGTCATTTTTGCTAGTGTGCACTATGTGGGTATGATTGTTGTTTTTTTTA
CTTTGAAAAAAAACCGTACCATTCTGTTTTGATGTGTAAAAAAACACCAAAGATTTTTGAAAACTTGGCGGTCTTTT
GGTTCTGCAAGGTGTTAATAGATTCTTCTTACTACAGATGAGTAGCATTTACACCACTCAGCTGTGAAAAAAAAAA
AACAAGGTTTTTTAAACTGCTGTGCCTTTTTTTTTACTTGCAAGTGTGGAGCTGGCACTTATTACAGTGGAGTAGC
ATTTACTCTTTTTCATCAATAACAATCACACAGAACGTTTTAATCATTCACGAGGGCAACGGGAAGAAAGGGGAG
GAAAATAAATAAATACACAAAATGGCTCTCAACGTCCACCCTTCTCGCAGAAAACGAAACCGACCCTTTCTACTG
TTCTTATGCTTTGTGAAAAGTTGATCATACAACAAATTGGGTCATTCTTTTTATACCCAACTAAAATAGTTGGGGTC
GGGGTTAAGAGGAAAGGAAAAAGCACTTAGGGACAACTGCCCACTGCTTTCCACAGTGTGTGTGTAATTCTCTC
CAAGTCGGCTCCAGCTGGCTGACAACTGCCCGTTGCTGACCTGGAGGAACCAGTTTTATCTACTTATCTAATAGT
GCTTTTAAACATAATGGACACATGCTGCCAGCTCTAATTTTTTTTTATCTACCAACCATCCCCATTCACCAGTTTGA
AACTCACCCATCCTCAGATCCTTAATAGTGCCACAATGAATTTCTCAAAGGAGCACTATTTAACCTTTCTCTTTTTC
AGCAAAAACTCCCCTTCTCATTTTCTTTGTTTGTGTTGGATTTTCTTACCGACAGGAACATCTGATCTCATGTTATG
CCCTAAATTGCACTTCTTTCTTCCCCAAAATAAATCACTTAATTAGGAGGATTCATCTCTGTTTTTATTTTTGGATG
ACCGCTTATAAAACCAAGTAAAGGCTAGGCATTTTTACCAAGTTCTACACTGGAGTTGTAATTCCACCTTATAACG
TGGGAATTAAAAAAACAACGATTTATAGAAAACGAGTAGACCCCTTGGGTGGGGGGCTTGGGGGGAAAGGGAAA
AATTGTAGGGTAGTGTACCAAAGTTTGCAGTTAGTCTATCTAATACTCTAGAGATTTAATGTACACCACAGAGGAT
AGCTGTACATAATTGTGTTAGTCCCATTATTCTTACACTGTTATAAAGGCAAAGAAAAATACTGGAAAGGACAAAA
CTGGGTATAAATTTATAAAAGAAAAGTTTAATCGGCTCACAGTTCTGGGGGCAGGCTGTAACAAAGAATGCAGGC
TGATCAGCTTCTGGGCAGCACACAAGGAACTTAAAAACTCAATGATGGACAGGCATAGGGAGGGACCCCCATGA
ACTTTCACCATGGGCAGGAAACTTGGGGGAAAGAGAAGAAGAAACTGGGAGGCTGACTAACATACGTTTTTTTTT
TTAAAACAAATAGATTGTCAGACTCCCTATACTAGTACCTAAGAGGGGAATGTACAAAACCATTCGAAGCCACCC
CCATAATCCACTCAACCTCCCACCAGGGCCCAACCTCCAAACCATTGGGGATTACAGTTGAAACCATGGAGATTT
GGGTGGGGACAGAGATCCCAAAAACCATGTTTTCCAACTCTGGTCCCCTTCCCAAATCTAACTGTTCCTTCTCAT
TATTTGGCAAAATACTGTCGTTGCGGCCTTACTACAACAGTTCCCCAAAAGTCTTACTCGATCTCCAGCATTTCAT
TCAAAAAGTTCCACAAAAGTTCCCACGAGTTCACCTGAGACGAAGTAGTCCCTTCTACCTATTGAACCTGTTAAAA
TCAAAAAACAAAGGTAAATTGGCTTCAACAGATACAAATGGGGGGTTCTAGGCATTGGGAGATCTGCAATCCGAA
AATTCCGAAAGGGGGCGAACGGCAAATCTCCAAAGGGAAGAGAAGGCTTTAATTAGTGGCCCCATTGCCAAGTT
TCTGAAAGCCAGCCGTGGGCAGTCTCCTTAAATGTTTTTTCCAAGCTCTGAAAATAATCTCCTTTGACTTCACACC
CCAGGCAACACTGGATTGTCCAATGATGTGGGGCTCCCAAAACTGGCAGGAACCACCCCTGTGGGTTTTTTCCA
GGGTTCATCTCCCACGCTGCTCTCATGGGGCTAGCATTGATGCTTGCAGGCTTTTCCAGGGCTGCAGGGGTGCA
AAGTTTGTGGTGATACCATTCTTGGGGTCTGGAGTGAGGTGGTCTCTTTTTCTTTGTCATAGCTCTGCTAGGCAG
TGCCCCCCCAGGGGGAACCTCCGTGTGGGGGCTGGCCTGCAACCCACATGTTCTTCTCCTTTGCTTTCCCTATT
AGAGTCTCCATGAGAATTGCCACCCCCCAGGGAGAGGAAACAGGGGGCGGCGGGACCATCCAGGGGCGGGG
CAGTAATCCCTCCTAAAAATTTCTAGGCAGACGCTTCTTACGCCTAACTCTTCGCATTATGTGCGCACGCCGGCT
TCACCGCTTATGGAAAAGCCACCACGGCTTATTGCCTGGCACCTTCTGTGAAGCAGCCAGGCCTGAATGTATTC
TACTGTGTTGAAAGTTTATCGAGTTAACCGCTGCCAAATCCATGATGGGTTCTTGCCAGGCAACCTCAAATTCTT
GCCTCCTCAGAAGAAATAACATTGACCAAGAGGGCATAAGGCCAGAACAGGAGACAAAAAGCGGGGATGCGAC
AAGTTTCAGGAGCAGGAGGTAAAAGTTTTTAAAAAGCTTTAGACAGGAAATGAAGGAAAAAAGACATTTGGGAAA
GAGGGCCCAAGTGGGACCTTGGAGGTCAACAGTGCCCTTGTTTTGACTTGAAACTAGGATCTTATTACACTGGA
CCTACTTTGACATATTGTGCCACTTTACATTGGTCCTTCCATAAAGGGAGGCTTTTTGCCGCACTGCATCGGTGT
CGCCCTGGGATTGCCACTTGAAGGTTTGAGCTTGTTGTGGCAAAGTGGTTTAACTGGAGTTGTATACTGCGGGG
GCTTGACCTAGGCTTTTTCCCTTTTCGGTGGAATGCCCCCAAAGGTTTCATATTCACACATTTTGCCTTTCTTCAT
GTGCATGTTAAAGGCACTCTCTCAGTTCCTGAGATCTTATTGGAAGCGCCCACAGTTACCAATTTTCAGGTGTTT
CTTATCTATTCGAGACAGTTTGCCTCTCCCCTGGTGCTGGCTGCAACCAATATAATTTTAGAGAGGGCAGTATGA
CCAAACTGCCTTGACAATAATCTCGATGGTCTGGCCTGGACATTCCTGTGTGGGTTGGTGGGGAACTTCTCTCTT
ACCCCACTCATCGCTGATTAGCTACCCTACTGTAAACCAGTACCTGGGCCCCTTTGAGCAGCTGGGGGGAAAAT
TCGGGAGCAGGCTGTCCCAAGGCTTGTGTAAAAATGTTAATGAGGAGAGCAAGGGGCCCTAGGCTGGCCCAGG
CAAATTGATTCAGTCCTCCTAGCTCGGGGCCTGTGTATGAGAGGGGGACCCCCATTGCAGCCTTTTTAAAAATTG
CCTATTAGGAACACTTTTTACCACTGTGGGGACCTGCTAAAACTCGTTCAAAACCTTTTTGGGAAGTCAGTGTTG
GCGATCCTCTCAGGGATCTAGACACTAGAATACCATTTGACCCCAGCCATCCCATCACTGGTATATACCAAAGGA
CTATAAAAATCCTGATGCTATAAAGACACATTGCAACACTATGGTTTATTGTGGGCATGTTCACAAATAGCAAAAA
GACTTGGAACCAAACCAATGTCCAACCGTGAATTGGATAGACTGGATTTATAAGAAAATGGGACATATACACCAT
GGAAATACTATGCAGCACATTAACAAAAAAATGATTGGGGGGGTGGGGTTTTTTGAGTTCATGTCCTTTGTATGT
GACAATGGATGAAATGAAATTCGTTTTTCTTCTCTCAGGGATATAAAAAACTATTTGCAAAGGTCAAAAAAAAAAC
ACAAACACCACATGGTTTCGAACTAATTACGGTGGGAATTGAACAATGAGAAACACATGGACACAGGAAAGGGG
AACATCACACTTCTGGGAATGTTTTGGGGTGTGGGTGGGGGGGAGGTGGGGAGAGCATTAGGAGGATTATACA
CTGGCTTAAATGAAGAGTTGTTAATGGTGCAGCACACCAGGCATGACACCTGGTATACATTATGCAAAAAAAACT
TAAAAGCTGCAACGTGCGAACCACATGTAACCTAAAAACTTTTAAATGTATAATAATAAATAAAATAAAAATAAAAA
TAAAACTAAACTTAAATGGACTATAGTCCTATGCGTTTTTCTCCCCATTGTTTTGGTTTATCAGCATGCCTTCACTT



TTAGTTATGCAAAATTTATGCACGCCTGCTTGAACTTCTCTCTTGAGAAACGAGCTTTTTTACTACCACATGGCCA
GGCTGCAAAAATTTACAAACCTTTTATGGGCTCCTTTTGTCTTCCCTTTTACGTGTTAAGTTCAATTTCAGGTCATT
CTGTGCTCCAGCCTATGAGCGCATAAGGTAATTCGAAGCAGCTAAGGTTATTTTGAACATCTGCTGCTCTTAGAA
ATTTCTTCTTGCCAGATACCCTAAATTCATTCATTCTTAGTCTAAGAATTTCATACAGATCCCTTAACACAGAGGAC
AATGCAAGCTAAGGCTCTTTGCTAAAAAAGCCTTAGCAAAAACTGACCGTACTCATTGCCAGAAATTAAAGTTCTC
ATTTCCATCTGAGTGACCTCCTCAGCCTGGACTTCACTGGTCATCCCACTCTCAGTATTTTGGTTGACAAAACCAT
CAAACCAGTTTCCTAAAGTTCCTAGCGAGGGTTCCAAAACTTTCTTCACTTTCTGTTCTTCTTTGAAGCCCTCTCA
AAATGTTTCAATTCTGCCTGTTAGCCAGGGTTCCACAGCACTTCTACATTTTCAGGTATCTTTATAGCACTGGCCC
TTCTTCTCCGTAACAATTTTCTGTATTAGTCCATTCTTGCATTGCTATAAAGAAAAGAAATAACCTTGAGTGACTGG
GTATTTTTCAAGAAAAAAAGAGGTTTTAATTGCCTCCTGGTTTTCTGCAGGGCTGTATAGGAAGCATGGCAGCAA
TTCCGCTTTTTTTCTGGGGATTGCATCAGAGGACACTTACAATCATTGGCGGAAGGCCAAGCGGGAGCTGGCAC
TTCCACATTTAGCGGGGAGCAGGGGAGGAAACAGCGAGAGGGAACAGGGGGGGGAGGTGTTACACACTTTTAA
ACAAACAGCTTCTGTGAGAACTTACCTCCCTATACCGTACCCCGACACGGATTTTGGTTCCCTGCGCGTTCCTTT
CCCTGCCTCTTCCCTTTTTCTTCTCCCCTCCCTCTCCGACCACGTGATGGTGCTTTGAACCCTTAGCAGCCACCC
GCTTCTGTGCTCCGCTCACCTCCCCTCCACCCGGCCTCCATCTCCACGTTGGGCTTGCAAAGGTCTGAACATGA
GCTTTTCTTTGGGATGGGGTATGTGGGCTCAACCATATCGATATTGTCTACTGTGACCATTGGTAATTTTAAGCAG
GACTATCTTTTAGGAGATATCTTATCACATACATAAAAAGGTTAGCTATGACAATGATGGGTATATGTTAATTGTTG
TGCTTGGACTGTAATATAATCACTATACCACGTGTTAGATCAAAAATCATTATGTTGGCCATTTAAATAATACAATT
CAACAAAAAAGTTACGACTTAATCCTGCCTGACATCTGTCTGGGATGTATATATTGTCGTCCCTAGGAATCGTTGT
AGATATGTTTACAGAGGAGGGACAACTGGGACCTCTTGTCGAGGTTGAATTATTTTACCCAACGGCTACATAACT
CGTAAATTAGGCCAGTTTTCATGCAATTCTAAGCGGCTCATGGAGTCCAGAGTGGACAACCAAACTGGTACCAA
GTTGATGATCACTCCTCTCAGATAAAATCCTCTGTTGGTTATTTAATACTAGCATCCCAGTTTAGAGTACGATGGA
ACACTTGGATATTACGTGCCGGCGAGGGGGAATACAACTTCCAAAAAAAGGCAGGTTTTCCCTTACTTCAAAATT
TCGGGGCCTAACAGACAAAAATAATTTCCTTTTCTCACAAAATCGGTTTTTCTGTTTTTTTGTGATATCACCCTGAA
AACAACTATGTTTCCTAACGAGAGATAGCAAATACTCCAACCACCAAAGCTAAAATTTTACATGATCATGAGAACA
TAAACTATTTTATGGGTGGTGTTGGGAATAATAGAACTGGCTCTGTGTATGCCTTGATGCTTCTTAGCCAGTGGA
CTGTGTACTCTTTCCCCCCACCTAATTCCACACAAGTAATTTAGTCCATTGTTGTAAGCAGTTTATAGTAGCTTGA
TTTGTATGCTCTTTTCATAGATTGGAGCAAAAAAAAAATTCAGGGGAGAGAAAAAGGAGAACAATAATTATTAACA
TAGTACAGTGGTCCATAACTATCTTTATTGCCTTGAAAGGGTTTAAAAAGAGGATGGCCAACATATTCTAGCATAT
ATGCGTCTTCTGGCGAAAACAAACAAAAGATGAGAAAATGATATTTAAGTATCTAGTAATTGTGGATTCTATTAGC
AAAGCCAATTGAAACGATGGTTGGGAGGGCTTTAAAAAACGTATCCTTTTCATTCCTCTCGTTAATCGGCTTTAAT
TAAACACCCAATCAGTACTGTAGCATTTGCTCTAAATTGAATAGGTTTTTTCTACAAGAAATATGTGTCTTTCCAAG
TGAGAAAGCCTAGTCCTCCATTTTCAGACCCTGTTAATGACGTATCCCTTTGCCTTTACTTCTTAATTTTTTAAAAA
AAGACCTTTATATAGAAAATTTTTGAACTCTTCAACATATAATTAATGCAGTCATCACAAAAAGCTCTAACAAAATA
GGGAAGCAGAAAGAAAAAAATAGAATATGGTGTTTTTAAGAGCAGTGGGGCTCTGGAAATCGAGGGAGTATGGT
GTGAGTATTGTTTCTTTGCCTTTAGATTAGTGTGTTATGACATTTCTTTGGGCCATGTTTAAGTACTGTATTTCTCT
GCTGCCTAGTTTTCGCCCAGCTACCAGAAATCGGCATGCAGAATAAATTTTCCTAGGTTCATTTGTGAGGGTCAT
GTGTGATAAAGCAAAGCTAAAGGATAAGGATTTTCGAACAAGTCAAATTCGAGAAGTGGGTTCTAAATCTCCATTT
TACTAACTATGTGCAGATGAGATATAAAAGGCAATAACAAATGGGGACTTCTTAGCGCTTTTAAACTATGTACCTA
TGTATGATTCCAATAACTGATTCTATCAGAATCCATATAAACCTTCTGCTGTGTTCAAAAAATTGCTCAGTTGTTGT
CAGGAAGGCATTCTCGGCTATTATTGTATTTCAAAAAAATGCAATATCTTGCTGCTGCATCTCAGCGCTAGACGC
TTCAGAGAGTTGTTGATTGGATTAGCTCCCATTTACTCCAGATGCTACAGCAAGAATTACGATTTAATGTGACTGG
AATGTGAAAGATCTTAGGTAGGGGAAACATGGAGGAGGAATACCGCTCCTCACCATAGACACCATAGTGCCATT
AATTTTCTTTTTTCTTTTTTTTCTTTTTGAGGATCAAGGAGTTTCACTTCTTGTTGTTCCAAGCTGGAAGTGCCATG
GCACGATCTTCAATCCTCCCACCTTTCCCTGGGGGTTTCAAGGTGACTTCTCTGCCTCGACTCCTGACGTAGCC
CGGGGATTATTAAGGCATTGCACCACCATGGCCCCCTGGGTATGGTGTTAGTTTTGAGTAGACGGATGGGCTTT
CTCCCATGGTTGATTCATGCGGGTCTCAAAACTCCCAACTCAGGTGATCTGTCCCTCCTTGGCCTCCCGCGTTTG
TATTCACTCGAGGTGGCTGAGAGGATACAGGTTGTGAGCCTCCCCGTGGCCTGACTTATAAAATTCTTTTAAATA
CGAAGATTTCTTATTGTGGTTGCCGTCAATCATAAGATAGGCGGTATGCACTTTATGGTCCATTATCTTTTTTGTT
GGGAATGTGAATGGAACCAACACCTACCTGAGGGTACTTCTAGGTGGAAATCTGATTCTTGTATTATTAAGTTTC
ACTTTGGTTGCCCGTGTGATATAGATGGTTTACCACACCACTCCTAGGGGGTTTCGTGTTGCCTGGAGCCCAAA
CATCTACAGGGTTCGTGATGGATTAGCCGATGTAAAACAATGCCCTTGCAAGAGGGGTACATCATCAGGGGCCG
TTGCTGTGGTGTGGCTGGGCTCCACTGCGTCTGCCTGCAATCCAGCACACCTGGGAGGCCGAGGCTGGTGGAT
TCATTTGAGGTCAGGAGGCTGCAGCCGAAACACCAGCGGACCGCAGTGTGATATGGGCAGAGTTCGCCCTTCC
CCATCAGGCCTTGCACGGTGGCAAGGAGCCAAGGCTGGGAGCCTTGTTTCCTGCTTACATGAACCACCTACTG
GGGCTAACTTTTGCTCTTTGACAGGGATCATTTCTGACAGCATGCCGATGTAGTAGAGCCTGGCTGTTGGTCCA
GGCCTCGATCGTCAGCACAAGTGGTGGAATCGGTCAGTGAGAAGCGTTGTTTCTGTGTTGACCACTGTATGCCA
GTATTCGTTTTCTACTGCTGATCTACTAAATCCCCACCATATTTATGGCTAAAGCCACCGCTTCCTATTTATTCGTA
TCCCGTTTTTGCTAGGTGTCAGAACGCTTTCCAGCCCCTTAGTGATATGGCTGACTTATCTGTCAGGGTATTCA 



 
 
Supplemental data 7. Sequel read that did not extend through the repeat, but contains 
approximately 912 repeats. Defined repeat region highlighted in yellow. 
  
Read name = m54120_170621_235746/39387429/0_26180 
Read length = 26,180bp 
---------------------- 
Mapping = Primary @ MAPQ 40 
Reference span = chr9:27,573,581-27,593,881 (-) = 20,301bp 
Cigar = 5506S7M1D15M1D5M1I6M1I6M1D8M1D...10M1I7M1D1M1I4M1I13M1D13M3I1M 
Clipping = Left 5,506 soft 
---------------------- 
Location = chr9:27,573,582 
Base = G @ QV 0 
---------------------- 
H0 = 1 
ZE = 0.0 
ZF = 0.365217 
NM = 2800 
ZQ = 26180 
ZR = 138394717 
AS = 74827 
------------------- 
Alignment start position = chr9:27573581 
CCCCGGCCCCGCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCCCGGCCCCGCCCCCGGCCACGCCCCGGC
GCCACGGGCCCCGGCCCCGGCCCGGCCCCGGCCCGGCTCCGGCACCGGCACCGGCCCCGGCACGGCCCCG
GCCCCGGCCCCGGCCCCGGCCCCCGGCCGCCCCGGCCCCGGCCCGGACGCGCCCCGCCCCGGCCCCGGCC
CCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCCGGCCCCGGCCCCGGCCCGGGCACGGCCCCGGCC
CCGGGCCCCGGCCCCGGCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCGGCCCAGGCCCCGCGC
CCGGCCCGGCCCCGGCCCCGGCTCCGGCCCGGCCCGGCCCGCCCGGCCCCTGCCCCGGCCCCGGGCCCGG
CCCGGACCTCGGCCCGGCCCGGCCCGGCCCAGGCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCGCCCC
GGCCCCGGCCCCGGCCCCGGCCCATGCCCGGCCCCGCCCCGCGCCCGGCCGGCCACGGCCCCGGCTCCCC
GCGCCCGGCCCTGGCCCCCCGGCCCCGGCCCGGCCCCGGCCCAGGGCCCGGCACGCCCCGCCCCGGCCCC
GCCACGGCCCCGGCCCCGGGCCCCGGCCCGGCCCGGCCCCGGCCCGGCCCCGGCCCCGCGCCCCGCCACG
GCCCCGGCCCCGGCCCCGGCCACGGCCCGGCCCGGCCCGGCCCCGCCCCGCCCGGCCCCGCCACGCCCCT
GCCCCGGCCCGGCCACGGGCCCGGTCCCGGCCGGCCCCGGCCCCCGGCACCCGGCACGGCCCCGCCCCGC
CCCCGGCCCGGCCTCCGGCCGTCCCCGGCCCCGCCCCGGCCCCCGGCCCCGGCCCGGCACGGCCCCGGCC
CCGCCCCGGCCCGGCCCCGGCCCCGGCCCGGCACGGCCCCGACCACGGCCCCCCGGCCCGGCACGGCCCC
GGCCCCGGCCAGCCCCGGCCGGCCCGGCCCCGGCCCGGCCCGGCCCCGGCCCGGCCCGGCCCGGCCCCGG
CCCCGGACCCGCGCCCGGCCCGTCCCCGGCCCGGCCCCGGCCCGGCCCGGCCCCGGCCCGGCCCTGCCCC
GGCCCGCCCCGGCCCCGGCCCCGGCCCGGCCCAGGCCCCGGCCCGGCCCGGCCCGGCCCCCGGCCCCGGC
CCCGGCCCGGCCCCTGCCCCCGGGCCCGTCCCGGCCCGCCCGGCCCGGCCGGCCCCGGCCCGGCCCGGCC
CCGGCCCCGGCCCCTGCCCCGGACCCCGGCCCCGGCCCCGGCCCCCGGCACGGCCCCGCCCCGCCCAGCG
CCCGGCCCCGGCCCCGGCCCCGGGCCCGGCCCCTGCCCCGGCCCCTAGGCCCCCTGGCCCCGGCCCCGGC
CCCGGCCCCGGCCCGGCCCAGGCCCCGGACCGGCCCCGGCCCCGCCCGGCCCCGGCCCCGGCCCGGCCCG
CCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCGGCCCCGGCCCCGGCCCGGCCCCGGCCCGGACC
GCACCGCCCGGCCCAGGCCCCGGCCCCTGCCCCGGCCCCGGCCACGGGCCCCGCCCCCGGCCAAGGCCCA
GGCCCCGGCCCGGCCCGGACACGGCCCCGGCCCGGCCACCGGGCCCGGCCCGCCCCCGGCCCCGGCCCCG
GCCCCGGCCCCGGCCCCGGCCCGGCCCCCGGCCCCGGCCCCCGCCCGGCCCCGGCCGGCCCCCGGCCACG
GCCGGCCCGGCCGGCCCCGGCCCCGGCCCCGGCTCCCGGCCCGCCCGGCCCCGGCCCGGCCCCGGCCCGG
CCCCGGCCCCCGGGCCCCGGCCATCGGCCACGGCCCCGCCCCGGCCCCGGGCCCGGGCCCCGGCCCGCCC
CGGCCCCGGCCCCGGCCCCGGCCCCGCGCTCCCGGCCCCGGCCACGCCCCGACCCGGCACCGGCCGGCCC
CGGCCCCGGGCCCCTGGCCCCGGCCCGCACCGGCCCCGGCCCCGGCCCCGGCCCGTCCCCGGCCCCGGCC
CCGGCCCCGGCCCCGGCCCCAGCCCCGGCCCCGGCCCCGGCCCGGCCCGGCCCGGCCCCGCGCCCGGCAC
CGGCCCCGGCACCGGCCACGGCCGGACCCGGCCCCGGCCCCGCCACGGCCCCCGGCACGTGGCCCAGGAC
CCGGCACCGGCCCGGCCCCGGCCCCGCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCCGCCCAGGCCCC
GGCCCGGACACCGGCCCGCCCCGGCCCCGTGCACCGCCCCGGCCCGGGCCCGACCGGCCCCGGCCCGGCC



CCGGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCGCCCCGGCCCGGCCCGGCCCCGGCCCCGCCCG
GCACCGGCCCCGCCCGGCCCCGGCCCCGGCCCCGGCCCCCGGCCCCGGCCACGGCCCCGGCCCGGCCCCG
GCCCCGGCCCCGGCCCGGCCCCCCGGCCCGGCCCGGCCCCTGGTCCCCGGGCCCCGGCCCTGCCCCGGCC
CCGCCTCCGGCCCGCCCCGGCCCCGGCCCGGCCCGGCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCCGG
CCCCGGCCACGCCCCGGCCCCGGCCCCGGACCCGGGCACCGCGGCCCCGGACCCCGGCCCCGGCCCGGCC
CCGGCCCCGCCCCGGCCCCGGCCCCGCCCCGCCCTGCCCCGGCCACGCCCCGGCCCCCGGCCCTGGCCCC
GGCCCGGACCCGGCCCGGCCCCGGCCCGGCCGGCCCCGCCCCGGCACCGGCCCCGGCCCCGGCCCCGGCC
CCGGCCCCGGCCCGGCCCGTCCCCGGCGCCCCGCCCCCGGCCAGCCCCGGGCCGGCCACGGCCCCGGCCC
CGGCCCCGGCCCGGCCCCGCCCCGGCCCCGGCCCCGGCCCGGCCCGCCCCCGGGGGACCCCGGCCCCGGC
CCGGCCCCCGGCCCCGCCGCCGCTGGCCCCGCCCGGGCCCCGGCCCGGGCCCGGCCCGGCCCCGGCCCCG
GCCCCCGGCCGGCCCCGGCCCTGGCACGGCCCGGCCCCGGCCCCGCCCCGGCCCCGCGCCCGGCCCCGGC
CGGCCCCCGGCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCCGGCCCCGGCC
CCGGCCCCGGCCCCGGCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGC
CCCGGCCCCGGCCCGGCCCCGGCCCCGGCCCCGGCCCCTGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGG
CCCCGGCCCCGGCCCCCTGCCCGCCCGGCCCCGGCCCGGCCCGGCACCCTCGGCCCGGCCCCGGCCCCGG
CCAGGCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCCGGCCCCCGGCCCGGCCCGGCCCGGGCCCCGGC
CCCGCCCCGGCCCGGCACGCCCCGCCCGGCCCCGTGGCCGGCCCCGGCCCCGGCCCGGCCCCCGGACCCG
GGCCCCGCGCCCGGCCCGCCCGGCCCCGGCACCGGCCCCGGCCCGGCCCCGGCCCCGGCCCCGGCCCCGG
CCCCGGCCCCGGCCCCGGCCCCGTCCCCGGGCCCGGCCCCGGCCCCCCGCCCCGGCCCCGGCCGGCCCCC
TGCCCCGTCCCCGGCCCCGGCCCGGCCCCCCCGGCCCCCGGCCCCGGCCACGGCCCCGGCCCGGCCCGGC
CCCGGCCCCGCCGGCCCGGCCCCGGCCCCGGCCCCGCCCGCCCGCGCCCCCGGCCCCGGCCCGGCCCCCG
GCCCCTGCCCCGGCCCCGGCTCCCGGCCCCGGCCCCGGACCCCGGCCCCTGCCCCGGCCCGGCCCCGGCC
CCGGCCCCGGCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGCCCCGCCCCGTGCCCCCGGCCCCGCC
CCGGCCCGGCCCCGGCCCGCCCCCGGCCCGGCCCCGGCCCTGCCCCGGCCCGGCCCCGGCCCGGCCCGGT
CCGGCCCCGGGCCCCGGCCCCGGCCCCGGCCCCGGACCCGGCCCCGGCCCGGCCCCGGCCCCGGCCCCGG
CCCGGCCCGGCCCGGCCCCGGCCCCGGCCCGGCCCGGGCCCCGGACCCGCCCCGGCCCGGCCCCGGCCCC
GGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCCGGCCCCGGCCCCGCCCGGCCCCG
GCCCCGCGCCCCGGCCCCGGCCCGCGACACCGGCCCCGGCCCCTGGCCCCTTGCCCGGCCCCGGCCCCGG
CCCGGCCCCGCCCCGTCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCCGTCCCGGCCCCGGCCCCGGCCC
CGGCCCCTGCCCCGGCCCCGGGCCCGGCCCCGGCCCCGGCCCGGACAGGCCCCGGCCCCGTCCCGGCCCG
GCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCGGCCCGGCCCCGGCCCCGGACCCGCCCCGGCCCCGGC
CCCGGCCCCGGCCCCGGCCCGCCCCGGCCCCGGTCCCCCGGCCCCGCCCCGGCCCGCCCGGCCCCGGCCC
GGCCGGCCCCGGCCCCGCCCCGGGCCCGGCCCCGGCCCGGCCCGGCCCCGGCCCCGGCCCCGGTCCCCGT
CCCTGCCCCGGCCCCGGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCACGGGCACCCGGCCC
CGGCCCCGGCCCCGCCCGGACCGGCCCCGGCCCCGGCCCGCCCCGGCCCCGGCCCGGGGCCCCTGCCCCG
GCCCGGCCCCGGCCCCGGCCCGGCCCCGGCCCCGGCACCGTCCCGGCCCCGGCCCGGCCCGGCCGGCCCC
CCCGGCCCGGCCGGCCCCGGCCCCGGCCCGCCCGGCCCCGGCCCCGGCCCCGGGCCCCGGCCCCGGCCCC
GGCCCGCCCCTGCCCCGGCCCCGGCCCGGCCCCGGCCGGCCCGGGGCCCCGGCCCCGGCCACGGCCCGCG
CCCCGGCCCGGCCCCGGCCCCGGCCCCGCCCCGGCCCCGGCCCCGGCCCGGCCCCGGCCCCGGGCCCCGG
CCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCCGCCCCGGCCCCGGCCCCGGCCCCCCCCCGGG
CCCCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCGGCCCCGGGCC
CGGCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCCGGGCCCCGGCCCCGGGGGCCCCGGCCCGGCCCC
GGCTCCCGGCCCCGGCCCGGCCCTCGTCCCCGCCCCGGCCCGGCCCGTCCCAGGCCCCGGCCCCGGCCCCG
GCCCGGCCCCCGGCCCGGGCCCGGCCCCGCCCCGGCCCTGCCCCGGCCCCGGCCCCGGCCCCGGCCCGCC
CCGGCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCGCGCCCCGGCCCGGCCCGGCCCCGGCC
CCGGCCCCGGCCCTAGCGCGCGACTCTGAGTTCCAGAGCCTGCTAAGGCTGCGTTGTTTCCCTCCTTTTTTCTT
TCTGGTTTAATCTTATCAGGCTTTCTTGTTCACCCTCAGCGGAGTACTTTGAGAGCAAGTACGTGGTGAGAGAGG
GTGGGGAAAAAAAACAAAAACACACACCTCCTAAACACACACATGCTCTTGCTAGACCCCGCCCCCAAAAGAGA
ACGGCAACCGGGCAGCAGGGCGGCTGACAACCAAGCGTCATTCTTTTCACGTGGGCGGACCTCTGTCGCTGTT
TGACGCACCTCTCTTTTCCTGCGGGACACCGTAGGTACGTTGTCTGTTTTCTATCGTGCGTGAGTTCGTTTTCTC
ACGAGGCTAGCAAATGGGGCGGGGCAACTTGTCTTTTCTTTGATCTTAGCCCCGCTCTGGAGGACGTTGGCGCA
ATAGGTGTGCGAACCTTAATAGGGGAGGCTTGCTGGCTCGTGAGGAAATTGAAGGCCGATTTCGTGGTTTGAAT
TGTTTTGTTTGTGCTTTGTAGCAGTGGGCGCCTCAAACCAAATTGTGGATGAAATTTTGTTTTTTACCGTAAGACC
ACTGTTAAGTGCATTCAAAACTCACTGCAACCTGGTGGGGACGCTCCGCGCACTGCGGGCGGGAATCCCACTG
TCCCCTGCAAAGTCATCGCATATTTTGCCTTCACATGTAAGAATTTATCTCAAAGCATGATTTTCACACTGGGAAG
TCATTTTTCTAGTTGCAATAGGGATGGTTGTTTTTTAACTTTTTGAAAAACGTACCATTCTGTTTGATGTGTAAAAA
ACAAAAAGATTTTTGGAAACCTTGCGTTCTTTTTGTCTGCAGGTGTATAGAGTCCCTTACTACAGATGAGTCGCAT
TTACACCATCAGATGTGTAAAACACCACAGTTTTTAAACTGTGTGCCTTTTGATCTGCAAAGTGTGAGATGGCACT
ATTTACAGTGAGTAGCATTACTCTTTTGTCATTCACTTTAAAAATCAGCACCGACACGTTTTAATCATTCACCGAG



GAAAGGAAAGGGGGAGGAATTAAATACACAACATGGCTCTCAACGGTACACCTTTCTGCAGAAACAGACCCTTTT
CTACTGTTCTATGCTTTGTGAAAGCGGATCATACAAATTGGGGCATTCTTTTTATACCCAAACTAAAACTAGTGGG
GGTAGGGGTTCGAACAGCACTTAGGACAAATGACCCTGCTCCCACCGTGAATTCTCTCCAAGTCCAGCTGCGCA
AATGCTCCTGTTGTGACCTGAGAACAGTTTTATTAATAGTTGCAAAATGACCTGCTTGCGGCTCTAAATTTTATTC
TACCACCATTCACTCACCAGTTTGTAAACCACCGCTCCTCAGACTCTTAATAGGCCAATGAATTTTCTCAAACGAG
CACTTATGTAACATTTCTTCTTTTTAGCAAAACCTCCCCCTTTTCTTGTTTGTGTTGATTTACGAAGACCCTCTGAT
CTCACATGTTGCCCTAATTGCCAATCGTTCTTCCCAAATAAATCACTAATTTAGAGATTCACTCTGTATTTTTATTT
GCCTGACAGCTTATCCCAAGTAGCTTAGCATTTACCAAGTTTCTACCACTGAGTTGTACTTCACTTCTACGTGGAA
TTATATACAAACAATGAATTTATCGAAACAGAGTAGACCCCTGGTGGGGGGCTTGGGGGAAAGAAAAATTGTGGT
TATATGGTAAAAGTTTTGCCGTTACGTCTCTACATCTAGAGATTTGTTAAAACATGAGGACTAGCGTAATAAGTGT
GTTAGTCCATTCTTACCCTGCTATAAGAAATAACTGAAAACTGGGTAATTATAAAACACGTTAATTGCCAATCAGG
TCTTGCAGGCTGTACAAGACCGCATGGCTGATCAGCTTCTGGGCAGGCCACAGGAACTTAAAAAATCCTGATGG
AAGGCATCGGGCGACCCCGGACTTTCACATGGCAGGAATGGGGGAAGCGGAAATGGGGAGGTGCTACATACG
TTTTTAAAAAACTAGATCTTTGTCCGAACTCACTATATAGTACCAAGAGGGGACTGTACATAAACCAATTAGAAGC
CACCCCTAATCACTCACCTCCCACCCGGCCCAACCTCCCAACACGGGGATTACAGTTGAAACATGCGATTTGTG
TGGGACAGGATCAAAACCAGTTATTCCAATCTGGCCCCTACCAAATCTAATGTCCTTCATATTGCCAAAATCCTGT
GTGCCTTACCAAAGTTCCCCAAAAGTCTAACTCGATCCAGCATTCATTCAAACGTCCAAAGTCCCAAGTCTCACC
TGAATGAGACGAAGCTCCGTCCATTCACCTATGAACCTGTAATAATCAAAACAGGTAATGCTTCAAAGATACAAG
GGTTTCTAGGCATTGGGCAGATACTGCCATTCCGAAAGGTGAGAAAGAAATCTGCCAAAAGAAGAGGGGCTATC
GGGCCCCATTGCAAGTCTGAAAACGCCAGGCCTGTGGCAGTCATTAAATGTTAAAGCTCTGAAATATTCCCCTTT
GACTCACACCCAGGGAACATCTGCTGCAATGGTGGGCTCCAAAACCTTGGGCAGAACACCCCTGTGTTTCCAGG
GTTTTCAAATCCCCACAGCTGCCTCTAAGGCTCGCATTGATGCTTGCAGCTTTTCCAGGCTCAGCGGTTGCATAA
GTTGTGGTGTCTTGGATGGATCTACCATTCTGGGGGTATGGAGGCGGGTGGCTTCTCTTGTCCTAGCTCTGTAG
GCAGTGCCCCAGGGGACTCTCTGTGGGGGCTGCAACCCCACCTTTCTTCTCTTGTTCCCAGTAGATGTCTCCCT
GAGGATTCCACCCCAGTCACCGCTTGTCTGGACCATCCAGGCTTTTTATACTCCTCTAAAATCTAGGCAGCGCTT
CTTAAGCCTCCCCCAACTCTTGCATTATGTGCCGCCGCCGGCTTCACAGCTGATTGGGGCAGCCACCAGGCTTA
TGCCTGGCACCCTGTGAGCCGCAGCCTGAACTGTATTCTTACTGGTGAAAGTTATCTGAGTTACCAGCTGCAAAT
CCATGGTGTCTGCCGAACTCAATCTTGCCTCCTCAGAAGAAAGATTTGACCAAGAGGCATAGGCAGAAAAAGAG
ACTGCGACAAGTTCAGGCAGGAGTAAAGTTTATAAAAAGCTTCTAGAAACAGGAATGAGGGAAAAGTACATTTGG
AAGAGGCCCAAGTGGGGCACCTTGGATGTTCAAGTTCCTGTTTGACCTTGAACTGGATCTTATACCACTGGCCTA
TTTGCCAATCTTGTGTCCCCTTTCCCTCGTCTTCCCTAAGGCGTGCGTGTGCGCATTGCTGTTTTGCCCTGCTTG
AACTTGGAAGGTGAGGATGTGCAGGTGTTTACTGGAAAGGTTTGTATACATGCTACTGAGGCTTCTTCCCTTTTC
CGGTGGATGCCCCCAAGGTCATACTTCACCATTGCCTCTTAATGTGCATGTTAATAAGCCCACTCTCTCGTTCCT
GAGAATCTTATGGAAAGCGCCCAGTAGTTACCAAATTTCAGTTGTTTCTATCTCTTGAGACGTTGCCTCTCCCTG
GTGCTGGCCTGCAACCAATACTATTTTATAGAGGCAGTATGACACAATGCCTGCACCATTCATCTGATGGTTGCC
TGATCATTCCTGGTGGGTGGTGGGGACTCCTCTCTACCCCCCACTCATGCCGATTAGCTACCTACTGTACAGTA
CCCCCCATGGGCCCCGTTAGCCGCTGGGATCAGCGGAGCAGAGTCCAAGGCTGTACCGAGGGAGCAGGGGCC
CTAGGTCTGGCCCAGGAAATGATCAGTCCTCCTCAGGCCCCTCGGGCCTGTGATGAGAGGGACACCATGTGAG
AAGCCTAAAATGCCTATTAGGCCACTTTACACTGTTGTGGGACTGTATAAAACTAGTTCAAACCATTGTGAAGTCA
GTTGTGGGCGATTCCTCAGGGATCTAGAACTTAGAAACACCATTTGACCCCCCAGCCATCCATCACTGGGTCTTT
ATACCCACGAATCTAAATCCTGCTGACTCTAAAGACACATGACACTATGTTTATGTGGCACTGTTCACAATAGCAC
AGAATTTGGAACAACCCCAAATTGTCCCACAAGTGATAGACTGGATTAAGAAAATGTGGGCCACATATACACCAT
TGAAATACTATGCAGCCTAAAAATGATGAGTTTCATGTCCTTGTTCGGACATGGATGAATTGGAAATCGCATTTCA
GTAAACTATTGCAAGGTCAACAAACCAAAACCACATGTTCTCACTCATAGGTGGAGGAATGAAAATGAGAACAAA
TGGACACAGGAAGGGGACCATCACACTCTGGGGACTGTTGTGGGGTGGGGGAGGGGGGAGGATAGCATTAGG
AGGATTATACTTAATTGCTAAATGCGAGTTAATGGGTGCAGCACCCCAGCTGGCCACATGTATACCTATGCAAAC
TAACCTGCACATTGTGACATGACTAAACTTTAAAGTTTAATAATTAATAAAACAATTTTAAAAAATAAAAATAAAATA
AAATAAATGCCTCTTAGTCTATGAGTCTTTCTCCATTGTTTTGGTTATAGCCCTTGCCTTCCTTTTCGTTCTGCAAA
TTTATGCAGCCTGCTTGACTCCTCTCCTGAGAACGAGGCTTTTCTTTACTACCACACATTGGCCAGGCTGCAAAT
ACAAAAACTTTTCTGTCTGCTTCCCTTTTTAAAGTGTAAGTTCCAATTTCAGGTCATTCTGTGCTCATGCCTAGAG
CACGGCTTTTAGAAGCCGCTAGGTTACTTCTTGAACACTCGCCTTGCTTAGAGCAAATTTCTTCTGCCAGATACC
CTAAATCATCATTTTAAGTTAAGACTTTCACCAGATTCCCTAGAAACAGCGAGGAACATGCCAGCTACGCTCTTTG
CTAAAGCAAGCAACCTTGACCTTACTCATTTCCCATAAAATTTCTCATTTCCATCTTGAGACCTCCTCAGCCGGAC
TTCACTGTCTATCTCACTATCAGTATTTTGGTTACAACCACTCAACAAGTTCCCTACGCGATGTTCCAAACTTTCTC
CATCTTTCTGTTCTTTCTGAGCCCTCTAAACTGTTTCAAACTTCTGCCTGTTAGCATGTTCCAACGTCACTTCTCCA
TTTATTTTGTATCCTTTTCTTTTCTTTAGCAAATTGCCCTTCTTCTCAAGTAACAATTTTTGTTATTAGTCCATTCTTG
CCTGCTATTAAAGAAATACTAGCTGGGTAATTTACAAAGAAAAAGAGGTTTAATTGACTCATGTCGCAGGCGTATA
GGAAGCATGGCAGCATCAGTTCTGGGGATTGCCTCAGAGAACTTACAATCATGGCGGCAGGCAAAGAGGGAGC
TGGCACTTCCATAGCCGGGAGTAGGGGACCAGGAGGAGAGAGGGACAGGGGGGGAGGTGTTGTTACACATTTT



TTTTTAAACAACCAGATCTCGTGGAGGACTTACTCACTATACAGACCCAAGAAGTAGGTGCTGACCATTAGAAGC
CACCCCTGTGATCCAATCACTCCAACCAGGCTCCCTCTCCAACGTTGGGTGGATTGCAAGCTGAACATGAGATT
TGGATGGGGATATGGATCAAACCCATATTCAAGATGATCTGGCAATTGGTAAGCGAATCGATTTAATTAATCTTTC
CCCTACATAAAAGGTCGCTATGACATGATGACGATTGTTACTTTGCTTGACTGTCGTAATCACTATACACGTGTAT
ATCACCAACATTCTGTGCCCATTTTTAAATAACCTACAATTAAAAAAATTACACTTAATCCTCTCTGACAATCTCTA
GGATGTAGAATCTGTCATCCCTTAGATGTCGAATGTTTTTACAGAGGAGATTAAACTGGAACCTCTGAGAGCTTG
ACTATTTACCACGGCTACATTACTTTGACAAATTAGGCCAGTTTCATGCAAAAAAAAATTCTAGAGCTCACTGAGT
CCAGAGGACAACAACCCTGTTACCAAGTTGCATGCTAACTCATCTCAGATAACTCTATGGTGGTGAATATCTAGC
AATCCCCCGTTTAGAGTAGACTGAACTTGGGATTTCGTGCCGGGGAGGGTGAGAAACAACTCCAAAAGCAGGTT
TCTACTCTCAAAATTTGGCCCCCTACAGACAAATAATTTTCCTTTCTCGAATAGGTTTTTCTGTTTTTTGTGATATC
AACCCTGAAACAACTGTTTCCTAAGAGAGAAATAATCAACACAAAGCCTAACCTCTACATGATCAGAGAAAAAACA
ATATATGGTGAACATGGCTCTGTATGCATGATGCTTCTAGCCAGTGGACTCTGTTATCTCCCCCCACCTCATCCA
ACAGGTATTTAGTCATGGTCGCAGACATAGTAGCTTGATGTCTTTCTGATTGGAGCAAAACTCAGGGGAGGAGAA
ACAATAATTATAACATAGTACAGTGGTCCAAAAACTTCTTGCCGAAAGGGAAAAGAGGGAGGACCCAAATTCTCG
ATTATATTGCAGTCTTCGGGCACCAACGAGAACTGATTATTTAAGTATCTAGTAATGTGATTCCTTAGCAGCATGA
AAGATGGCTGGGCAGGGCTTTAACCCTCTCCTTTTCATACTCTGTTAACTGGTTTTCTAACCACATCAAGTAACCT
GTAGCATCTAAATGAAAAATAGGTTTTTTCAGAAATTGTCTCAATGTGAGAAAGCTATAGTCCTCCATTTTCAACA
GAATGAACCATTAAAAGACTTACTAGAAATTTTTGAACTTCTTCACATTTAATTAATGCAGTATTACCAAAAGGACT
CTACAACTAGGAAGCAGACCAGCTATGGTTAAGAGAGGGGCTCTGGAATCAGAGCTGGTTGGAGTATTGTCTTT
GCCTTTGATGAGTTATGACATTTTGGAGTACTGTATTTCGCTGTTGCCCTCAGTTCCCAGCAGCTACACAATGGC
ATGCAGCATAATTCCCCTAAGGATCATTTGTGAGGGTCAGTGTGATCAAGCCAGCTAAGGATTAGAACAGTACAT
CGAGGAAGTGGTTTCTCATCTAATTTTACTAACTATGCAGAGATAATAAAAGCCATAACAAATGACTTATTAGCCT
TTTATCTTTTTAAACTATGTACCTATGTATGATTACAATAACTATTATATCAGAATCCAGAACCTTTGGTGTCAAAAA
TGGCATTGTTGTCAGGCAGACTTCTCGCTATAGTGTATTTTCAAAAATGCAATATCTGCTGCTTGATCATAGCTAG
AGCTAGAGCTTGTGATTAGCTACCATTTATCAGATTACCGAAATTAGATTTAACTTGAGGCAGTGAAAGATCCTTA
TGTAGGATCATGGAGGAGGAAACCGCCTCCATAAACCAAGTGCATTTAATTTCTTTTTCTTTTTTCTTTTTTGAGAC
AGAGTTTCACTCTTGTTGTCCCAGGCGGAGTGCAAGGCACGCTCTCAACCTCACCTCCTGGGTTCAAGGATCCT
CCTGCCTCAGCCTCCGGGAGTAGCTGGGCTTATTGGCATGCAACCCACCATGCCCCGCTAATTGTATTTTTTCGT
AAGAGGGATCTTTGTCTCCATGTTGATCAGGGCTGTCTCAAACTCCAACCTCAGGTTGATTGCCCTCCTTGGCTC
CCGAAGTGCGAGCTTACAGGTGAAGCCACCGTGCCGGACCTTAATTTTCTTTTTAAATAATGAGATTTTATGTGG
TTGCCTCCATCATTACAGACAGGCGGTATTGCACGTTATGGTACATTATCTTTTGGTTGGCCGGTGAATGAAACC
ATACACCTACCTGAGGTACTTTCTAGGTGAACTCTTGATGCTCGATATATTAAAGTTACTCGGGTGCCAGTGTGAT
ATTAAATGCCGTTTACAAACACTCTATGGGTTCTGTGCCTGGAGCCAAACTCTACAGTTCTGATGATAGAACAAT
GTAAACAATGGCCCTTTGCAAGTAGAAATCAGGCCGGGTGTGGTGGCCAAGCTGACAATCCCAGCACCCACTG
GGAGGCCGAGGCCTGGTTGGATCATTGATGGTCAGGAGTTCAACCCCCAGCCTGACTAACATTGGTGAAACCC
CTATCTCTACTAAAAATACAAAAAAAATTAGCCGATGTGGTGGCACATGCGCATCCCATCTATTGGAAGGCTGAG
GCAGGAGACAGGCGAGGAGAGTCCCTTGAACCCGGGGGGGGCGGTTGCAGGAGTGAGGCTATGCCACTGCAC
CCAGCCGGGCAATGGATTGGGGGGGAAAAGAAAAAAGAAAAAAAAGAGAAATAAGTAGGATCCAATCCTCTTTC
CTTTTGGTTTTCCTGGGACTTATGATTCTAAATAATAAGCTAATGAACTTTCAACAACGAGAATCATCATCTTTGCC
AGACATTAACCTCCCTATTCCTTCTCTGTTGATTCTCTGCACTTTATAAGCACACAGGTTTTGAGTGCTCTAAGTC
CTGGAATACAGAGTTCTGGGGAGAGAGGAAGTTCATAGTTATTGCAGCCTCAGGAAAACAACAGACGAAAGGAG
GAACAAGACGTAGAAGATGAGCACGATCTTCTTAAATTTAGAGAAGACCACTAGCTTATAGAGAAGGAAGAGAG
GAATTTGAACTAGTACCTTGATAGGTGGCATAATTGATGGAATTTAGATGGAAAAGAAACAGTGCCAATGCTGGT
TTTGTACTGACCTTCCATATGCCTGAGTAGGGGGGGGGACTAGTAGCAGTGAGGCCTCAGCACTCCTCACAGCA
ATGTCCCCTTTTAGACATACTTACCAAATCACTTCAGAATGGTCCCTGAGCAACCGGCCTAGCTTTACCCCCTCT
CTTGCAGCTTCAGCATTTATTTTGCATTGTATAGTTGTATTTATTGTAGTTACTGTATTACTCGTGCTTGTAAGTAG
TTTCTTTAGTTATTTCAGATGATATGGAATACCTGCTTCTCACCTATGTTCACATGCTTTTGAGACCCGGACTGTA
GGTTGACAGTTTTATTTGTTAAAATCCTTATGTTGAGCTCATCTCAGTATGCTTGCAAATGCCCGTAGCTGATTGA
CCTTCACTCAACTACCCCAGAAATTCTTATCCTGAGTCATGCTAGTTTTAACTTCATGATGTATTTGGAAAAACCCT
TACTTAAATATTCTTATTGGTTGTAAATTTAACAAAAACCCCAAACCAAACAAAACAAGAAGCAACCAAAACACAAA
GACACACGTCCTACCAAAAGTTACTAAATCATTTCACTCTCATGTTCTTCACCTTTCAGGGGCTTCCCATTTTATAT
AGTTCAAGGTCCTTGGCATGACTCTCTAGTTTTTCCCAATCTGGCTCCATTGACTTTCAAGTTCTCTCTTACCGCC
CCTTTCCTTTGATCTTGCGCCGCATGACTGTTTACTGCTCTGTAAACCTCTCCATATTACTCTCTCTGCCTGAAAT
GTACTCACCTCTCCATTTGTGTGTGAGCAAACCTTTATAACTGCCGCCATATGTGCCTCCTCCATGAAGTCTTCCT
GGATTTTTCCCAGTTTGAATAATTCCATGGCACCTTTAAACCTCCACTAGTAATACAAAAACCAAACTTTTGTATTT
CCCATTTACATTTTGGGGGCTGAAATACTGTACTATATATTAATTAGAACTAATGAATTTGAAACTATTAGCGTTCG
TTGCAGTGACCACTAATTAGGGTTTTTAAAGGCATGACGTTTTGGAGTCAAAACCAACCTAGTCTTTACTTCGGCT
CAATCCACTTTGCATCCTTGGGGGATTAGTTATAAATTTTTGAGCCTCCAATTTCCCCTTTGAAAATGGAAATTGC
TGCGGATTTAAATGAGGTTACCATCTCAACGGGTTTACTTGATAACCTGCCCCATGGTAATGCTCAGAGTAAGTT



TAGCTACTATTATCACATGGTAGACGTCAATTTGTGTTTGTTATAAATGATTCCCAACCCTAGTTTAAGATGAAGA
GATGAAAGGGAAAGGAAAGAGATTTACTCGAGGTTACACCTTTAGTTGGCGGCAGATCTGTAATATAACACTTTC
ATATGCCAGCAACCCAGGTAAGAGCTTTTTTTTTTTTTAAATCAACATCAGGTGTGTTCTACGTCTTTCTCATCACT
AGCTGAAAGCTTCGGAGGGCAGGGAACTTGTCTGATTCACTTTCGCTGCGCTTTTCCTCTAAGCACCGTAATTGC
TATGTTTAGGTCTTAATAAATGTGGATTGTACTTTAATACGAACGTTTCCCATGAACAAAGAAAGAAAGTTTCCCAT
TAGAAAACAAGAATAAATAAACTGTATTTAATCAATGGTAGATTAAAATTTCCATAAGGCCTCTAAATCTGGCACAC
AAATCAAGTGCTGTTAATAAAGGGAAAAGCTTAATTGAACATTATTGCATTTTTAGGTGACAAACAACAGGCCACT
TCATCATCAAGATTCTAGAAAGAGCCGTAGCGTTATTTCCTATCATTGCCCAAGCACAAAAAGAATCTAAGAGATT
CAAACACATATTTTAACCTGCAGTGACACCCACGGCATTTAACATCAGTTTAAAATTTCAATACAACAATATATAAG
TATTTGCCTTACGGAATAATGGAATTTTGACAAGTTATTACGTGAAGGCTTATTATCCCCTGTGAGAAAAAACTGC
GTCAGGTCGTAAGTCTGCTTACAAAAACCTAAGAAGGGATGGATTGTCATGTTTATTGTTTTTCATCTCAATATGT
AGAGAGATAGTCACCTTAAATAGCTTGCCGGAAACATGACAGAATGTCGATTGTGTCCTATTGTCAGATTGTGCA
AAGTTCACCCTATAAAAAGTAGAGACACAGAGACAGCACAAATAATTTAGTACAGAAACCAACAACTAATGGAGA
ATGGAGGTTATACTTCAAATTATAGTATTAACTCCCTCAAAATTATTTTCTTATTGGAAATGATTTGTTTGCCTGTC
CATATTCCATGTGCCGGATTGGATATAAAAAGGAATAGTGCTCACAACTATTTGCTGATCACCTCTGACGAACTAT
CAGTTGTTTTTTTACAAATTAGGCTTTAGAAACGAAATGAAGGATGCGCATGCGGAAATGACATAGATCTACTCTC
AAGCACTTCGCCATTAATGAACTATACATTATAAATTCAGGAGACACGCACCTTTGTTTTCGGACACAGTTGGCAA
AAAAGAAAAGAAAAGAAGTGGTCATTGATAAAGCGCAGATACCCAACACCCTTCTAGTTTTTGCTACACAAAGAT
CCAATTATCTCTCATCAGTTCTCGAAGTTTTTACAACCTGCCTCTCCTCTTTATTCAGGAATAAATTTTTTTTAAAAA
GCAAATTAAACAAAAACGAACAAAAAATTGCAGGTTCAGATAACTCTTAAATGCCTAAATCCTGTCCTTGTGCGAA
AAAACACATAAAAAGGCAGTTCATCAAATCAGCTTATCTAGGGTAGCTTTTTATACCATAGTCCAGCTCAGTTTGC
CACGTGTTTGTTTTAAAATTAATATCACACACACGCAGCTTTCACTCTCTACGTAGAACTCCCAGAAAATGTTGGA
GGTGAGAAATGCAGATGGGGTTATGAAGTAATTTTGTACTCTAAGGACAGATTTTTTTTTTTAATTCACATTACTTC
ATGTTGAGAAGATCATATTATGTATTAAAGCAGAAACACGCCCCAAAAAGCCACCCTTCCAGTCTCACTGTCACTT
TCTGCATACAAAACACCACTAAATTTTCCAAATGAGTAGGCTAATTCTTTCCTTAACAGAGCCAAAAAACCTTGCT
TGGAGTTGCTAAACGTAGGTGACAGCACTTTGTTCAAACCCCTCAATTCTTTTTTTTTTTTTCCGAGAAAGATTTCA
CTCCTCACTCTGTTGCCCAGGAGTTAGAGTGCAGTGGTGTGATCTCGATTATTGCAGCTTGGCCCTCCGGTTCA
AGGCTTCTCCACTCAGTCTCCAGATGTAGCTGTGGACTATTAGGCGCTGTCCCCACACGGGCTAATTTTTGATTT
TTCGTATGAGATGGGGGTGGTTTCACCACGTTGGCCCCGCTTGTCTTGAACTCCGGCCTCAAGTGATCTGCTCA
CCTTGGCATCCCAAAGTGCTGAGATTACAGGCATGAGCCACGTGTGGGCCAAAATCCTTCTTATTAAGCATTCAA
ACCCCCTTATTTCATGTGGCCCAGAACTCTGGGGAAAAAACAGAGGTTGTCTATTGTTTATCATCCTAAATTTTGT
TTCTTTGGGCACTGGTCCTTTCTAACTAATGAGGCCACTGAAATACTTTATAGTGCCGGCTTAGAAGACAATATTA
TGCTCTTACCATTTTTACATGTTTAAGTTGCATTTGGTCAGACAAGTATTGATTACCTAGATATTTAATTATAATAG
GATATAAATCCTATTTCTGAATTATTAATCCCAAACATTGTTAAAACATAATTATTTTAAATGCCCACAAGTATAGAA
GTTTCTTTAAGCTATCAAATAACAATATTTAAAAATAATCATCATCCACTCCCGGTCCTCTTACACCATCCCACATC
TTATTCCAAAACTCATGTACGGCCGGGTGACTGCCTTAACCCAATTGGAGATGACCTGACTCTTGTTTACAGGGT
TTCTGCGGACTGGTTAGTATTCAGTGTGTTGAAGAGATGAGATTTTCCCTCACCATGATAAGAACTTCTCACAGA
GTTGCTCGATGTAACGTGGTAGTGAGTTTCCTAGCTTGGAAACACCTTTCAAGGGTGTGGCCTATCTGTGCCAAA
GAGGCATTCCTGTATTCATGTTCCAGTCCTGAGAGTATGATGGAATGATCCTTTAAAGGTGTAACTCCTTTTCATG
CGCTTGGTTCCTGCCATCCAAGAGATTACAAAGTGTGAAACCGCTTTGTAACTGTAGACAAGAACAGAAAGTTAC
CATTACTCTTCTGATTCTGGCCACCAAGCCGAAGAAAGTCTATGAAAGCGGTCACCGGGAAAACCTTCCTCAGAT
GATGTAACATTTTTCAATCTGGAAAGGAAATTAAAATAAAGACTTCGACTTTTTTTTTTTTTTATCTTGAGTACTACT
TTTCTTTTTTATAGGAAGTACCAAAGATGACAGGAAAATCACTTTGCAAAGCTACTCATTTTTTGATAATTGGGTGT
GTTAAATTACGTTTAACTTTAAAAAGCTTCTCTTTGCATTATTTTAATTTCTTCTTCACGGTTCTTTCTTCGTGATAG
TGCACTGTAAACTAACTGGATGTGTAAATAGGACGTTAATCTGCTCTTGTACCAAACACAAGTTTGGTCAAGCAAA
GAAGCCAACTGTTCAGATTATGTTCATAATATCGGCCAACTGGCAAGCTATGTAACCCAATCAGCTGTTTGTACG
CTCACTTCCATTCGTATTCCTTTCCTTTCTGCCCCTCCATTAAATCCTCTCCAACACATTTGTGACAGCATGAGTG
CTTGATTGAACCTCTTTTTCTGTCTTCTGGGGGTGGTTGCCTGATCCTCCAATCATTCTTTGCCCAATTAAAACTC
TGTTAAATTTGCTTTTGTTTTAAAGTTCTTAAAAAAAATTTAATGGGTACATAATAGGTGTTATATACTTATTAGCTT
ACTGAAGCTATTTGATGCGCCTACAATATGTAAGAATCACATCAAGGTAATAGATATCCCTCCCATAACATCACCT
CAAGCATTCCTTTGCTTCTGTTTGGGTTCCAGACATTCCCAATTCTACTCATGGTTATTTTGACAATGGCACACTA
AATTTGTGGCTGTAAATTACCTGTTGTGCTATCAGATACTAGATCTGTATACCTATCTATATTTTGTACTCATTAAC
CATTTTTATTCTCCCCCACCACCATACCCCCTCTGAGCCTCTGGTAATCCTCAGACTGGGAGAGAAAACTATTTG
CAAATTATCATCCTCTGACAAGGGAGTTAATAACCCAGAATAGATAAAGAACTCTAACAAACTCAATAGCGAAAAA
AATGTATACGCCATGTAAAAATGGTGCACGCAAAGATTGAAATAGACATTTCAAGAGAAGACGTCAAAAATGGCA
AACCGGGTATATAAAAATGGTGCTCAACATCACCGATCATAGAGATAATGCACATCAAAACTACAAGGAAAATAT
CATTTCACTTAGGATCATGGCATTTGTCAAACGACAGGCAATAAGGCATATTGGCACGAAATGTTCTAACGTTTTT
CTTACCGGTGGAAGTGATGAGGCATATCCTTCCTACCTCTTCCTGAATTTTTCCTTCAGTATTTCTTTTAGGTCCT
ATTCTGTCTCTTGCTCGTTCTCTCTTTTCCTAGGTTCTGCCTCCCCTACGGTCTATTTTGCTCGGGTCTGAAGGGA



TAGGTGCCAACGTGAAAGACACGCTCTCCACTCCTAGTAAGCCATGGTTCTTCCTCCTTACCCCCACCACCCCA
AGCAGACCACAATGTCTGGCACCATAGCTGTCCTAAATACAATTTGTCGCTGGTTTGAAAGTTATTACGTGGTAC
TTGCACATATGCTGTCTACACTCTAGTAATCAAAACGGTATCAAGTTTAATTTTTATTGAATGAATAGATATTTTAT
GTTTAAGAAAATCAAAATAATAAAATAAATACAGAGATTACAAATTAGCACATATATAAAATGAATACATATATTAAA
ATGATACTACTGAGAAAGCTATCCCTAACCCAGTCTCCACCACTCATTACTCTACCCTTATAGAGGATTAAACCAC
TTCTATTTAGCCAATTTTGGTGCGTACCTGTTATTATCTCTTATAGAAATGCGAAAGAAACGAAAAGATTTGCACTT
AGATCACACGTTTTTTTTAGACAAAAGTCTAACTTTTATGCCAATTAGTACTTTTTTCATTTCACCATCTGTCTTCCT
TTCCATGTCGCGCCAATAGAGTATGTAGAGAACTTTCCTCTTTTTTTTTTTTTTTGACGGAGTCTCGGCTCTGCGC
CAGGCTGTGATGGAGTGCAGTGGCGTTACTCGGCTCACTGCAAGCTCTGCCTTCCCGGGTTCATGCCATTCTCC
GGCCTCAAGCCTCCCGCATAGCTGGGACTTATAGCGATCTGCTGGCTAATTTTTTGTGTTGTTTTTAGGGAGCGA
CGGTGCTTCACCGTGTTAGCCAGGATGGTCTGATTCTCTGACCTGTCGATCCACCCGCCTCGGCCTCCCAAAGG
GCTGGGATACAGGGATGAGCACCGGCCGGCAACTTCCTCAATTCTTTCTAAGGGTGCAGAGTATCATGAACATA
GTCAGACAACCAGTCCCGTGTGTATGGAGGGATAGAGCTTTTGCTTTTTCAGTGGGTGTTCTATTTACAAACAAT
TCTGTAATGAAATGACTGCATTACATTATTTCCTAAGTGTGCCGGTGTACCCTAAGATAAATCCCCATTCATAGAC
TTGCTCGGATAAATTTGCATTTATCGTTTTACATTATATTGTTACCCTCTCACCCTAAAAATTCCCAAAATTTTCTTC
CATACGTGTTGCATCCTTTTCATTTTCTCCAGTAATTACAAGGAATTCATGTTCCCACAGATCTCCACCAAATGTTT
GTTAATCATTTGGAGTTTGGAATTCTATCGGTGCGAATTGTTTGTAACTTAGGTGCTATTGTTTTGTCTTTCTTAAC
TGTGGGATTGCAGTGAACAAAAAAAAACTTTTTTTTTTTTTTCAGATGGGAAGCATCAAGATGCTAGATGAGTAGC
AGCTAGTGTGTGTACTCTCACAGAGAGAAAACAAAGTGGGCGAGTTAAACATGCCTCTGCAAGTAGATCACCTAA
GCAACGATATCAGGACCAATTAAGGGAGTGATCGTGAGACACAGGCGGAGAACAGGGAAAGAGTAAGCTGGGC
AGTGTCCCACCCAATAGGGGCATTGGAGACAGGGGAGGAAGCTTCCCCAACATAGAGAACGGGTTGTGAGTGA
GTGAGAGCCTGGGGATCCTCACTTTCCACGGGACTGTGAAATCCTGGGAAAACTGGAGAACCCCTCATCCCAAT
ACTTATCCGTGTCCCTGGGAGCCTCAGACGAATAGAGAGTTTGCTGGTGGAGTGTTTGCAGAGGCACAACTCAA
GTCACAGGAAAGTCCCCAGGGGCCTTGGGACCTTGAGCAGTATCATGCAGTGCCATAGCCCTGAGAGAAGGCC
AAGTTAGGGAAGCCGTTACATGCTTCACTCCCATCATCCGACCAAGGCTTAGCATCGGCTCAGCACAATGGCCT
GGCCTCGCCTGAACTCGTGGGCAGGCACATGCTTTGTACCCTGGAAATCAGTTGGACAGTGGGTGAGGGAGAC
TAACCTACCCCCACTGCCTGTAGGCCAGGCGGGGGTCATGGTGCTCACAGCAGGGGGGATCCCTACTCTCAGA
ACACGAAGGGGTGAGGACTGAGACAGCTGGGTTATTGGGACTGGCTCAGGCACAGGGTTGTGCCTCCTTGTGC
AGGGCCAGCCAGGTAAGGGTATGGTCTAATTTCAGCCGCGCCTCTGCATGAGGGCACCCTGCAGCTCGGCACT
AATAATGAAATGCCGGGCCGTGCCGAATACGAGAGGCTCTCCCAAGGCCCGGAATGTATCTTGGTGAGGGGGG
TCTATCTCTCCCTACCACCACCGAGCACTACAGAGGACCCTGCACCAAAATACAAACGAGTGTGGACTAGGTAA
GTAATGAGCCTATCTGCCAGCTACCACTCTTAAGCATCACCACTGGATTGCACCCCAACGACAACACTCCAAACA
ACATTTTTTTTCCAATATACAGCCATCTGTGAAACCAACGCAAAAATATAGCCACAAATAAAGATGCTGTACAGAG
CTTTGTCCCTTGAACGACTCAGATGAAGCCAACTGACTATACTCAATGCCATATTGTTACTGGAACACCAGCCCC
ATAGTTAAAGCTTCATTCAAGAACTCTAGGCAAATTCAAAAAAGCTCGGTGTTACCTTACCTCCAGACAAACACAC
CAAGTCCTCCAGCAAAAGGCTTTAACCAGATTAAATTGACTCAAATGCCATACATAGAATTCCGAATCTGGATGG
CAAGGAAGTACATCAAGATCCAGGAGATCATTGAAACCCCAATACAAGGAACTCCAGGAATCGAATAATGATCAA
CGAGCTTAAAGAGGTGAATGTGTGAAATAGCCATTTAAGAACGAACAAAACTGAACTTCAGCATAGGAAATTGAT
GGATTAAACTCAAAAATTTCATAATATAGTCAGAGGCATAACAGCCCAGGAACAGACCAAGCTGAGGAAAGATCT
CAGAGTTTGAAGACCAGTTCTTGAATTCAACTTGGTTGGACAAAAATAACAGAAAAAAAGAAATTTTAAAAACATG
TGAACAAAATAACCTTCCAAGATTTAGAGGTTATGTAAAGAGGACCACGTCTAGGAACCTCACAGTCATTCCTGA
GAAAGAGAAGTAAGCAACTTAGAACATACATCTGAGATGCCGAGTCCACTGATAATTTCCCTATCTCACAGAGCG
GTGGGCAAAAATTAAGACACCAGAGAAACTCCTGTGAGACACTATACAAGACAAAAAACCATTGCCAAGTCACAT
AGTTATCAGATTCACCAAGGTCAATGCAAAAGAAAACATTGTTAAGGCAGCTATTGTGAGAAAAGGCATGTCACT
ACAAAAAAGGAAACCTCATCAGGCCAGCAACCGTTGTTCAGCAGAAACCTTTACAAGCCAGAAGATAAGGGGGG
GCCTATCTTTTCAGAATTATTAAAGAAATAAAGTCAACCAGAACTCATTATCCCACCAAACTCGTTCATAAGTGAA
GGAGTAAATACACTCCTTCTCAGACAAGCAAGCACCAAGGATGATTCATTACCACCCAGATGATTCTTACAGGAA
AATCCGTTAAGTGAATTGCTAAACAGGCAATGAAAGACGAACCGCTACCAATAAAATACCACTTATTACACAATGA
AGTTACAAAACAACCAGCTAAACAACACACTGACGGAGCAAAATCTCAATATGTCAATGCTACCCTCATGTAACA
GTATTACACTCTACTTTAAAATGCCTATATTAACGTGGTAAGCTGATAAAAATACCACAACGACAAGACACAAATG
TCTGCTGTTCTCAGAGAAGATGCATCCACCATGAATGACACTCACAGGCTCAAACAGTGAAAGAATGACGAAAGA
TCTACCATGCAAAATGAAAACAAAAAAGAGGGGGAGTTGCTACCCTTACATCAGATTAACACAACTTAAACCAAC
AACAATCAGGAAGGGACAAAGACGGGAATTATAAAATGATAAAAGGTTCAATTGAACAAAAAAAGACTTCATATTT
CTAAACCTATGCACCCAACACTGGAGCACTCGCTTCATAAAACAAATATGCGCCTATCAATAAAACGTAGATGGC
AACACCCAATATAGTGGGGGCTTTATCACTCCCACTGATAGCATTATACAGATCACTGAGCAGAAAAACTGACGA
AGGAATTCTGAATTCATACTGACACTTGACCCCGTTGGACCAATAGACCTCTCTAGGATACTCAAGCCAACATGA
CAGAACACACATTCTTCTCAAGGCACATGGAACGGATTTCTAGATTGCCCCACATGCTCAGTCATAAAGCAAGTT
CACTAAATTACCAAAATTAAAATCCTACAAAGGCCACTCTCAAATCATATGTGAATTAACAATGAATCAATACAAGA
GATCTTCTCAAAACTACACAAAGCTGGCACTTAAGCCACATGCTCCGCAATCAAAATAACTGTTGGGGAACAAGA



AAACGGCAGAAAGAAACAAACAAAATTATTTGACATTAATGAAAATAGAGACACACCTTCCAAAATCTCTGTGATC
TTTTGGGATGTAGCAAACAAGCAGTGTTTAAGAGGGAACGTTTATAGTGCTAAACTGCCTTCATCAAGAGGTTAG
AAAGATACTCAACTAAAACAATCTAATATAACACAGCGGAACTAGGGAAAAACAGAGCACCAATCAATTCACAGC
TAGCAGAGGAAATACATAACTAAACTCCGATAATGCCTCTCTAAATAAATTGAGATGCACCCGTTCATAAAATGTT
AGTGTGATGAAACAAAGAGAGTTGGGTTTATAAGACAACAAGACTAATAGACTGCTAGCTAGAAAAACGAGAAAA
GGAAAGGAAAAAAAAACCAGGACAGAAGTTCAACAAAGCACACGACAGAAATGACAAAAAGGACATACGCCCAA
TCCCCCACCAGGAATGCCTCCAAGCTTTCAGAGACGTTATTGAAACCTTATGTCACACAAAGTAGGAAATCTAGA
GGAAGGGATGAGGGCTAATGGCTACAATTCCTGTGAACGTACAAACCCTTCCCAAGATTGAAACAGGTACGGAG
CTGAAACCTTCGAACAGACCTTAAACAAGTTCCACACATTGGCATCCGTAATCAAAAAACCTATCCACCCAAATCT
AGCCCCCTGGACCAGCTGGATTCACAACCCCCCCTTTTGAATTCTTACCAAGTCATCCTAAAAAGAAGAACTGAT
CGTAATCTTACTGAAACCACCTCTTCATAATATTTAAGGCAGATGGGCTCCTCCCTAACTATTCACATGCCAGGCT
CATCCTGCTATCAAAATCTGCCATGAGACACAATTTGAAATGAAAAAAGATAAACCTCAGGACAATCTCTCTGATT
AACATAATACCACGAAAACCTCAACCAAACATATGCGAAACTAAAATCAAGAAGCACATCAAAAAGTTTAATTCCA
ACACTCATAGTAGGCTCTATTCCTGGGATGCAATGGGCTGGTTCAAACATAAACATCAATATAATGTGTGGATTC
ACACATATTAACAGAATGCAACAAACAAAAACCATATGATATCTCACTTTGTTCAGAAAAACTTCTTCAATAACATT
CAATTATCCTTCATGATTACCAACCCTCGCATGCTCGGATCAACGCGAATACCTAGAATAAATAAGATCCCCCTAT
GACAAACACCATCCAACATCATACTAAATTTTTGAAATGTGTGGAAAGCCATTCTATTGAGTATGGAACAAGACAA
GTCGCCCACTCTCACCACTATTCAAGCTTGCCCTGGAAGCCCTAGTCCGAGCACTAGGCAAGAGAAAGAAACTT
ATTACACTGGCCACAAAAAAGAACGATAGAAGGCCAAATGGTCTCCCCTCTCTTGCTTGTGATATTGATTTCCGA
CCAATAGGACACAAAACCCCGTAAAGCACTAGCACCAACGCTCCCTTAGAAACTGATCAAAATACACCTCAGTAA
AGTTACAGGATCACAAAATCAATCGTACAAACATCAAGTATGCACTTCTAATACAACCACATACACATTCTTCACG
TTTAGGGCTCTCAAATAAAAACCAAATCCAATGCCATTGACACATTCAGCCACAAAACGGAATACATTCTAACCAC
TTGGAATTCAGTGAAATGTTCTACAGGGGGAGTGAAACTACAACACACTTGCTGAAAGAAACAAGACTGACTGAC
AACATAAAAACTACCTAACCCTAACCTGCGTACGGATGGAATATCATCACCACCCATTAAATACGGCACCACGTC
CAAGCACCTACCACTCCCAATGCACTCCCTTAGCAAAATATCAGTCCTTTTTCACACCAG 
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Read name = m54120_170622_200608/58720592/27226_52381 
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Mapping = Primary @ MAPQ 40 
Reference span = chr9:27,571,677-27,588,962 (-) = 17,286bp 
Cigar = 7M2I5M1D26M2D4M1D4M1D3M1D5M1I...1D18M1I18M1D21M1D22M2D16M1I17M 
Clipping = None 
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Location = chr9:27,573,569 
Base = A @ QV 0 
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H0 = 1 
ZE = 0.0 
ZF = 0.385482 
NM = 10390 
ZQ = 25155 
ZR = 138394717 
AS = 14328 
------------------- 
Alignment start position = chr9:27571677 
CCTGGCTCCTCAAGGATCCTCTTGCCTACGCCTACCAAAGCTGGATTAAGGGTAAGTCACACATTCTCAACCTG
GTTTAAATACTGTAACATGATGTTTATTTTCTCCCAGCCCAACGAGAAGAAGGATCCTAAACCGTCCACTTGCCAC
ACAAGGAGCTGCCCGGACCCACGTCACGGACAGTGAATACTGTTTACAGGCCAGAAAGTTCACAAACACTTTCG
CAAGCGGCACTACACTCAGGGAAGCGAGGAAGGTGAAGTTATCACTATCTGGCCATTTCTCACAGTGCCAAGTT
TCTTCAGACATAGAGGTTAGGCGAAAAACTGGTACTCCTGGGAACTATCTAAGGAACGCTTAGAATAGAACCCG
GGGGCAGGAATTGGAAAAACAGAAGGCCTCCTTGTTACGTTGTTCTCTGAAACGCAATATTGTCGGAGTGCCAA
ACATCGCCAAACAAACTTTTTATCCACTTCATAAGGTGCTGTAATTTTTCTGGAGAGGTAAATGCCCTGGCTTATT



GAACATATCTGGAATGTGTTAATTCACTCTTCGTTTCTGTTTCGATGTACTATCAGCAGTAGGCCGTTCAACTGAT
TAATGGTTTTCTCTAAAGTTGCAGCGCCTTGGCAGTGAGGTGTGTGTAACAATCCCGTTGTCAACTGGACACGTA
TTTCAAGTATTCTGATCCAGGGTTATTAATACCCTATATGATAGTCTTGTTTCTGTGATATTCACATATTATGTTAAA
AAGTTTTCCCAAAGTCTGAGACAAGCATATATCTTAACGTATCTTTTTGTCTTTTTGATCCTGTTACCACACAGTAG
AACGTAATGCCAGACAGATACGTACCTTGTTTTGAACAACTGGTGCTGCGGCACACTGTTTGAATAGATATTTAC
AAACTCCACACCAGGCCACTACTCTCCCAGAGCATAACAATCTCGATTGCATCGAAAGGGCCACCCCTCCTGGG
AAAGTCGGACCTTCCCTCCTGTTTACTGCCTACATAAGCATGGTGGTGTTCAACGCGGCAGATAGACCCCAAGA
GCCACACGGACATGTAATCTGTGCCACTTCTTATGACCACTGATTACCATCAAGTCAAGTGATGCCCAAGTAACA
CTAGTCACTTACTTTAAGCAAGTCTGTGTCATTCGGAGCTGTGAACAACCAGGTCATGTCCCACAGCACTGGGG
AGGCACAGACTTCGCAGCTGCCTCATATGCAAGTATCAACACTCTTCTAGAAGCGGGGCTGACATTGTGCAGGC
GTCTCCCACACCCCCTTCATCCCGCCTGATCTCCTCGCCGGCAGGGACCTCTCGGGTTCCTACGCGAACCACG
ATGGTCCGACAGAAGCCGCGCGCCGCCCCCCTCGGCCTTCCCCCAGGCGAGGCCTCTTCAGTACCCGAGGCT
CCCTTTTTCGGAGCCCGCAGCGGGGCTCCCATGCGGGTCCCCGGGAAGGAGACAGCAGGGTCATGAGGGCGG
GGGCAAAGCAAGGAAAGACGGGCCAGCCCATCCCTTGTCCATGCGGCGCCGCGCCGCCGCGCCGCCTGGGAA
GGGGGGGGCCAGGGGCCGTATGCAGGCAATTCCCGGTCGCTAGAGGCGAAAGCCCGACACCCAGCTTCGGTC
AGAGAATCTGGAGGGAAAGTAAAAACTGCGTCGAGTCCTGAGGAGAGCCCCCCGATTATAACAGCGCCTCTCC
CGGCAGCAGAACCCCAAACAGCAACCCGCCAGGATGCCGCCTCCTAACTAAACCAACTTCCGCCACCCGCATG
CGCCTCCACGCCGCCGCGGACGAGGAAAAACACGCCAACTCACGAGCCCGCCCCGGGCCCGCCACCGGGAC
CGGCCCCCGGCCCACGGGCCCCGGCCCTGCCACGGACCCGGCCCTCGGACCGGCACAGGCCACCGGCCCCG
GCCAGGCCAGGACCGTACGGCCCGGCCCCGGCCCGGCACCGGGCCCCGCCCCGGCCCCGGACCCGGCCCG
GGCCACGGCCCCGGCCCCTGCCCCTGCCCGGCCAGGCCCGGCCCGGCCCACGCGCCCACGGGCCAGGCCC
CGGCACCGGCCCCGGGCCCCGGCCCGGGCCTCCGGACCGGCAACGGACCACCGGCCTGGCACGCCAGGCC
CCGGCAACGGCCACGAGCCCGGCAACGGCCCGGCCCCGGCCCAGGAACGGCCTCAGGCCAGGCAAGGACCG
GCACGGCCCCGGACCAGGCCCCGCACCTGCCCCGGCCCGCCCGGACCGGCAGCACCGGGCCACGGCACCGC
AAGGCCCCGGCCCGGCCCCGGCCACCGGCCCGGAACCGGACCAGGCCCGGCCCACGGCCCCGGCACCGGC
CCCGGCCCGGCCCGGCCCGGCCCAGCCCCGGCCCGGCCCCGGCCCTGGCCCGCGCCCAGCGCACGGCACA
CGGCCCGGCCAAGGCCCCGGCCACGGCCCAGCCGGCCACGGACAGGGCACGGCCCGTCCCCGGACCAGGAC
GGCCCCGGCCCGTGCCCAGGCAACTGCCCACGGCCCCGGCAACGGCCACGGCCCCGGCCGGCACGGCCCG
GCCAAGGCCCACGGAACGGACCGGCAAAGCGAACGGCCCCTAGCCCCCGGCACAGGCAACGGCCCCGGCCA
CGGCCAACGGCCCCCGGCCCCGTGCCCCGCGCCCGGCCAGGAACACGCCAAGGCACACGCGACAAGGCAAC
CTGGACAGGAAAAGGCAAAAGGAAACGGACACAGGCACCAGGACACAGGCCCAGGCGGACCGGCCCCGGCCC
CGGAACCGGCCCGGACAGGCACCGCCGAACGCAAAGGCACCACGAGCCACAACGGAACAGGAAAAGCGCACA
GGTCTACCAGGCCCCGGAACGGCCAGGCAAAGACCCGGAACAAAGGCCAGAGAACACGAGTCTACCGACCAG
GAAAAGCAACGGCCCCGGAAAAGGAAAGGCACCCGGCCCCGGCACCGGCCGGACAAGGACCCGGCAACGGA
ACCGGCACATGCACAGGAACACCTGGCCCGCGCCAAGGAAAAGGAACCGGCAACGGCCCAGGCCCCGGACAA
AGGACAAGGCCCAAGGACCACGGAAAAGGCAAGGACACGGCACCCGGCACCACGGGCCCGGCACAGTCAACG
GCACAGGCAAACCGGCACGGCAACACGGGAACCGGAAAAGGCACGGCCACGGACACGAGCCACGGCCCAGG
GGCCCCCGGCCACGAGACCCGGCCCCGGCCCCGGCCCCGGCCCAGGCCCCGGCAACGGAACCGGCCGGCC
CCGGACCCGGGCCACGGCACCACGGCAACGGCCCCGGCCCCGGACCCCGCGCCCCGGCCACGGCCCCGGC
CCGGACACGGGCCCCCGGCCCGGACCCCGGCCCCGGCCCACGGCCCCGGCCCCCGGCCCCCGGCCCCGGT
CCCCGGCCCGCCACGGCCCAGGACCGGACCCCGGACACGGCCCGGACCGGCTCCAGGCCACGGCCCGCCCC
GGCCCAGGCTCCGGCCCGGCCCGGCTCCAGGGCCCTGTCACGGCCGGCCCCGTGCCCGGCCCCGGCCCCGG
CCCCGGCCCCGGCCCCTGGCCCGGCCCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCCCGGCCCCGGCCGG
CCCCGGGCCCCGTGCCCCGGGCCCGGCCCGGCCACGGCCCCGGCTACGGCCACGGCCCCGCTGCCCCGTCA
CCGGCCCCGGCCCCGGCCCCGCCCGGCACCGGCCACAGCGCCACGGCCCCGGCCCCGGCCCCGGCCCCGG
CCCCGGGCCCCGGCCCGCACCGGCCCCCGGCCCCCGGAACGCCCGGCCCCGGCAGGAAACGGGCCCCTGC
CCCGGCCCCCGGCCCCGGCCCAGGCCCGGGCCCCGGACCCGGCCCCCGCCCCGGCAAAGCAACGGCCCCC
GGCTCCAGGCCCCGGCCCCGGCCGGGCCCGGCCCGGCCCGGCCCCGGCCGGACCCGGCCCCGGACCCGGC
CCCGGCCCCGGCCCGGCCCCGGCCGGATCCCGGCCCCCGGCCCGGCCCGGCCCCGGACCCCGGGCCCCGG
CCCGGCCACTCGGCCCACGGCCCGGCCCCGGCCCCTGCCCGGCCCCTGCCCCTGCACCGGCCCGGCCCCCG
GACCCCGGCCACGGCCCGGCACCGGCCCCTGCCCCGGCCCCGGACACGGCCCGGCCCCGGCCCGGCCCCG
GCCCCGGGCCCGGCCCCGGCCCGGCCCGGCACCGGCCCACGGCCCCGGGCCCCGGCCCACGCCCCGGCCC
CGGCTCCCGACCCGGCCCCGGGCCCCGGCCCCCGGCCCCGGCCCCGGCCCCGGCCCGGCCCCGGCCCCGG
CCCCGCGACCCCGTGCCCGGCCCCGGCCCAGGCCCCGGCCCCTGCCCCGGACTCCGGACCAACGGCCCCAG
TGCCCCGGCCCCTGGCCCGCGCACCGGCCCCCGGCCCCGGCCCCTCGCCCCCGGCCACTTCCCGGCCCCGG
CCAGGCCCGGCCCCGCCCCGGCCCCGGCCGGCCCCGGCCCCTGGCCCCGGCCCGGACCCGGCCCCGCGCC
CCGGCCCCGGCCGGCCCCCGGCCCCGGCCACGGCCACCGGCCCCGGCACCGGCTCACCGGCCCCGGCAAC
GGCCCCGGCCCGGCCCCGGCCACGGCCAGTGCCCCGAGACCCCCGGCCCCGGCCCCAGGCCCCGGCCAAG
GCAAAGGCCCCGCCCCCGGCACCGGCCCACGGCCCATGACCAAGGCCAGCGCCCAGGCCCGGCCCAGGCCC



CGGCCCCCGTCCCCGGCCAACCGGCCCAGGACAAAGGACAGGAAGGACCAGGCACCGGCCAGGACGGGACC
CGGCCCCGGAAAAGGGCCCGGCACCCGGCCCCAGGCCCAGGCCCGGACCCGGACACGGCCCCGGCAGGAC
CCGGCCCCGCACGGCCCCGGACCCGGCCCCCGGCCCCGGCCCGGCAATACGGCCACAGCGCAACAGGCCAG
GGACCAGGCCCCGGCTCACGGACCGGCCCCGGCCCGGCCTACGACAGGCCGGCCTACGGCCACGGCACCGG
CCCCGGACCCGGCCCGGCCCCCAGGCCCAGGCCCACGGCCCCCGGCCCCGGCCACGGACACGCACAAAGGC
AAATGCGAAACCGCCACGGACAGGCACCGGCCCCCGGCCACGGACACGGACGACACAGTGCACCGGCAAGGC
CCCGGTGGGGGGGGCACCGGCCACGGCCCGGCCCCGGCCCAGGCCCAGGCCACACGGAACAGGAACCAGG
ACAGGGCCAAGGCCCAGCACGCCGCCCAGGCCACGGACACTGCCACGACACGGCAACCGGCCCCGGGCCCC
TGCCCGGACCCGGCCCGGGCCACGGCACCGGCCCCGGCCAAGGCCCGGCCCCGTGTCCACGGCCCCGGCCC
GGCCCGCGCCCCCCCGGCACTGACCCGTCCCCGGCCACGGGCCAAGACAAGGCACAGGCAACGGACACGGC
CCCTGGCTCCCCGGCCCCGGCCCGGCGGCCACGGCCCGGCACAGGACCGGGCCCCAGAAAAGCGCCACGCC
AGGCCTCACGGACCCCGGCCCGGCACAGGCACCGGCCCCGGCAACCGGCCCCGGAACCCCGGGACCCGGCA
AGGCCCCGGCACCAGGACCCGGCCAAGGACACCGCAGGCCCGGCCCCCCGGCCCCGGACACGGCCCCCGGC
CCCGGCCCGGGCCCCCTGCCACAGGAACAGGGCACCCAGGACCCAGGCACGGAAGGCCCAAGGACCACGGC
CCGGCCAAGGACCGGCAACGGCCCACGGACCCGGGCCCCCAGGGCAACGGCCGGACCCCGGCCCCGGCCC
CCGTGCCCCGGCCCCGGCCCGGCCCCGGACCCGGCCCCGCCCAGGACAAGGCACGGCACCCGGCACCGGAA
CGGCCCCCGGCCACACGGCCCCGGCCCCGGCCCGCGCCCGGCCACGGCCGGCCCCGGAACCGGCCCCGGC
CCCGGGCCCAGGCCCCTGCCACAGGCAACACGCGCCCGGCCCGGCCCAGGCCCAGGCCCCGGCCCGGCCCC
GGGCCCGGCCCCTGGCCCATGCCGGACCCGGACAGGCCACGGCAACACGGCACCGGCAAACGGCACGGCCA
CGCGCCAACCGGGAAACGGCACCCGGCCCTGCACCGGGCACGGCCCCGGCCACGGCCCCGGAAACGGACCC
AGCGGGGGACACCGGCCCCTCGCACCGGCCCGCCCCGGCCCCGGCCCCGGCACCGCGCACCCGGCGCCGG
CCCCGGACGGCCCCGGCAGGCCCCGGCCCCGCGCCGGCCCCGGCCCCCCCCACCCCGCCCGCCACGCGCC
TCCCCCCGCCCCCCCCTGTCCCGGCCCCCCCCACCCACCTGGCCCCGGCCCCGGACCGGCCCGGCCCCGGC
CGGCCCCTGCCCGGCCCAGGCAACGGCCACGGCCCCGGCCCGGCAACCGGACCGGACCCGGCACACGGCCA
CGGCCCCGGCCCCGGACCCGCCCCAGGCCGGCCCCGGCCCCAGGCACAAGGCCCGGGCGGGGGGCAACCG
GACACGGCACCAGGCCCCACCACGGACCGCCACGGCCCCCAGGCCACGGCCCCCAGGCCCCTGCCCCGGCC
CAGGACCCCGGCCCAGGACACGGCCACACCGTGCACGGCCTTCCCGCGCCAAGGCCCACCGGACCGGCCCC
GGTGCCCGGCCCCGGCAACGGCACCGGCCCGGCAGGCGGCCAGGAAAGGACAAGGCCCCTCGGAACCGGCC
CCGGCACCGGACCGGCAACGGACACGGCACCGGCCCGGCCACGGCCACCTGCCGGCCACGGACCACGGCAC
CGGCACCGGACCAGGGCCCCAGGCCCAGGAAACGGACCACACGACCAGGAACAGACGCCACGGCCACCGGA
CCCGGCCAAGGGACAGGCCCAGGCACCGACAAGCGCAAGGACCAGGCCCCGGACCAGGCCACGGCATCAGC
GCAAAGTCACGGACAAGGCCACGGCCCCTGCCACGGCCAAAGGACACCGGCCCACGGCCACGCCACGGCCCC
GGCCCTGGCCCCGGCCCCGGCGCCCCGCCCGGCCCCGGACACGGCCCAACGCGCACACAGCGCCGGGACAC
AGGCCCCGGACCCAGGCCCCCCGGCCGGGCCCCGGCACCGGCCAAGGACCGGGCAGGCCCAGCAAGGAACA
GCAACATGACCCAGGACCCGGACCCGCGACCCAGGACCAGGACCAGGCCACGGGCAACGGCCCCGGGCACC
ATGCCACGGACCACGGCCCCGGAATGGCCACCGGCAAAGGCCACCGGACCCGGCCGGACAGGCCCGGAAAG
GCCAAGCCAGGCCCACGGACACAGGCAACCGGCACAGGACACGGCCCAGGCCCAGGCCACGGCCCCGCAAC
GGACCGACCTGGCCCCGGACACGGCCCGGCAACGGCCCAGGCCACGGCACCGGCAACCACACCCACCCCCC
CCCACCCCCTCCACAGGCCCCGGCCCCCCGGCCCCGGCCCCGGGCACGGCCCAGGCAAAGGCAACGGCCCC
GGCCCCTGGCCCCGGACACGGCCCAGGCCAACGGCAAGGCCCAGCGCAAAGGACCCGCGCTACGGACCAGT
CAATGCCAAAGGCCCACACGGACCCCGGCCCACCGGCCCCTGACCAGGAAAGGCCCGGACAGGACACAGGGA
CACACGGAAAAGGCAAGGAACGGATACCAGGCCCAGGACCCGCCGCGCAAAGGCACCGGCACCGGCCCCGG
CAAAGCAAGGAAACGGCACCCGGCCCCAGGGCCCCGGCCCGGCACAGGACCCGCCCGGCCAACGGACAAGG
AACAGGCCAAGGGAACCAGGACCCCGACAGGGCCACGGCCAAAGAAGGCACGGCAAACGGACGGTAAAGGCA
AAGGAAACGGCCAAGGCCCCGGAACAGGAACCGGCACCGGCCACGGACAGGACCGGACTAAGGAAAATGCCC
GGCCACGGCCCCGGACCCCAGGCAAGGACAAGGCCCGGCCTGGCAAGGCCCCAGGACCCGGACAAGGAACA
GGCAACGGACACAGGCCCCGGCACGGAAGGAACCCCGTAACCTGCAACGGCCCCGGCACGCCCCGGCACGG
CCAAGGCACCGGACGGAACCGGCCAAGGACCAGGAACAATGGAAAGGCACGGGCACCGGCACATGGCCACGC
CACAGGCAAAGGCCCCGGACACCGGCACACGGCCCCAGGCACGGCAAGCACGGACCAGGACCAGGCCACCG
GCCAGGCCCCCGGACAGGACTCAGCGAACAGCACAGGGACAGGCAACGGACACGGAAAGCGCCACAGGCACC
GGACCGGCACGGCCCCGGCCCCAGGCCACGGCCCCGGCCCGGCACCCGGACCCGGCCAAGGCACCGGCCC
CGGCACAGGCACCGGACAAAGGGCAACGGACCGGACAGGAACACGGCCACCGGCCCGGCCCAGGCCGGCCC
AGGTACAAGGACCAGGCCAAGGCAAGGAAACCGGACCCGCACCGGCACCCGGAACCGGCAACGGCAACGGAC
CCCGCCACGGACCCCGGACCAGGCCCCGGGCCCCCGGCCCAGGGACACGGACACGGGACCAGGACACGGCA
CCGGCCACGTGCCCCGGCACCGGACCCGGGCCAGGCCCCGGCCAGGCACAAGGCCCAGGCCCCGGCCCCG
GCCCAGGGCCCAGGCACAGGCACCCGGCCACTCCCGGCCCGGCCACGGCACCCACACACTGGCACCCGGCC
CCGGCCCCGGACCCCCGGCCCCGGCCCAGGACCCGGACCCGGCCAAGGACACCAGGACCGGACCGGCCCCG
GCACGGCCCCGGGCCCGGCCCCGGCCCCCCGGCCCGGCCAACGGCACCAGGCGGACAAGGACCCGGACGG
CCCCCGGCCAGCAACGGACAAGGAACTCGGCCCCGGACCGCGCCCCGGCCCCGGGCCGTCCACGGCCCAAG



GCCCCGGCCCGGCCACGGACACGGCACCGGCCCGGCTAAAGGCCCACGGCCAGGACACGGCCCACACGGCA
CCGCGCAAAAGGCCCCGGACCCGGCCCCGGCACGGACCCGGCACACTGCCCGGCCCCGCCCGGCCCCGGCC
CAGGCCCGGCCCCGGCCCCGGCACGGCCACGGCCACATGCCCCGGACCAGGCCCCGGACAAGGGACAAGGC
CCGGACCAGTGGCCCCGGAACCCGGCCCCGGACCCGGGCCCCCGGCACCCGGCACGGCCCACGGCCCCGG
CCCGGGCCCACGGCAACCGGCCCCGAGAAAAGGCTATCACCGCGCCCACCCCAGGACACGGCACCCGCCACC
GACCACGGACCGGACACACAAGGCAACAGCGCCCGGCCCCACGGCCCCCTGGCACCGGCCCAGGCCCCCGG
CCCGGCCCCGGCCCGGCCCCGGACCCGCGCACACGCTGCCCGGCCAGGACCCGGCAACGGACAGGCCCACG
CGACCAGGAAGGACCCGGCCACGGACCGGCCCGGAACCAGGCCCCGAGAAACGGGAACCGGAATCGGCCCC
GGACACAGGACCAGCGCACCACGGACCAGGCACCGGCCACGGCCCCGCGCAAAGGACACGGCAGTGCCCCA
GGCCCCCGTGACCCGGGCACCGGGCAAGGACACGGACAGGACAAGGCCCAGGACCGGCACCGGCCAGGAAC
CCGGCGCGCCAGGCCCCCGGCACCGGCCCGGCCCGGCCCCGGCACCGGGCACGGGCCCAGGACGGCCAGG
CAACGGCCCTGGCACCCCGGCCCCGGCCCCTGCCAAGGGACCCGGCCCCGGCCCCGGACCCGGACCAGGCA
CAGGACAAGGACACGGGACACGGCACCTAGCGCGCGACTACTCGGTCTACAGAGCCTGGCTATAACGGCTGC
GGTTGTTTACCCTCCTTGTTTTCTTCCTGGTTAATCTTATCACGGTCTTTCTTGTTCACCCTCCAGCGAGTACTGT
GAGGCAAGTAGTGGCGGCGAGAGGTGGGAAAAACAACAACCACACACTTCCTAAACCCACACCCTGCTCTTGCT
CGACCCCGCCCCCAAAGCAGACAGCAACGGCAGCAGGGAGGTGACACACCAAGCGTTTCATCTTTTACGTGGG
GAACTTGTCGTGTTTGACGCCCTATCTTTCTAGCGGGGACACTTAGGTTAGTCTGTCTGTTTCTTGTGCAGATGC
CCGTTTCTCACGAGGCTAGCGAACTGGTGGCTGTGGCGGCAAACTTGTCTGATTCTTTTATTTAAGACCCGGCTT
CGGAGGATGCGTTGGAGCAATAGCGTGTCGCGAACCTTAATAGGGGATGCTCTGGATCCGGAAGAAATCGTGA
AGACGTTTCGTGGTTTTGCATGGTTTGTTTGTGCTGTCTATCAGTGGGCGCAACACATAACTTGGTGATGAAATTT
AGTTTTTACGTAAGAATGTTAAGTGCATTCAAAACTCCACTGCAAACCTGGTAGGGGAAGCCCGGCACTGCGGG
CTGGAATTCCCAACGGTCCCTGCAAAGGTCATCGCAATTTGCTTTACATGTACTAATTCCTCTCAAGCTGATTTTC
ACACTGGGGAATTCATTTTTGCTAGTTGCAATCTGTGGATGTAGTTGTTTTTTTTAACTTTGGAAAAACGTACATTA
TGTTTGATGTCTGTCAAAAAAACTTACAAAGTTTTTGAAAACTTGTGTTTTTGGTTGCAGGTTGTATAGATTCCCCT
TACTACAGCTGAGTCCGTTTCACCATCAGATGTGTAAAAAAACCAAAGGTTTTTAAACTTTGTGCCTTTTGATCTG
CAAGTGTGAGTGCACTTATTACAGTGAGTAGCATTGAATCTTTTTCATCACAAAAATCACACAGAACGTTTTAATC
ATTCACGAGGAAGAAAGTGAGGTAATAAATACACCCATGGCTCTCAACTTATACACTTCTGCGAACAACAGACCC
TTTTCCTACTGTTCTTATGCTAGTGAACGTTGATCATCAAATTGGCGTCATTCTTTCTACCCCAACTAAAAGTGGG
GGTAGGGGGTAGAAACGACTTCGGCAAATTGACACTGCTCCCACAGGTATATCCCAAGTCCATCTGCTGCCACT
GCCCGTTGTGCCTGCGACAGTTTATATAAAATCGTGCTAAAATGACCTGCTGCGCTCTAATTTTATTCTACCACAT
CACTCACCAGTTGAAACTCACCAGCTCTCCAGATCCTTATAGTGCCAAGAATTTTCCAAAGAGCACTATGTAACAT
TTCTTTTTTAGCCAAACTCCCTTTTCTTTGTTGTGGGGATATACCGAAGACCATTATCTACTGTATGCCCTTAATGG
CCAATTTTTCTTACCAAATAAATCAATTAATTTTAGAATGCATCTCTGTATTTCTATTTTTCGACTGGACGCTTAAAC
AAGTAGCTCGCATTTCCCAAGTTTCTACACTGCGTTGTACTTTCTACTTAACGTGGAATTAAAAACCACTGAATTT
ATCGATAACAGAGCTAGACCCTTGGTTTTGGGGCTTGGGGGGAAACGAAAATTGTAGGGTAGGGTACAAGTTGC
AGTTAAGTCCCAAACATCTAGCGATTTCCTGCTACAACATGAGGGACTAGCGCTTAATATTGTGTTAGTCCATTTT
ACACGCTATAAATACAATAATGAATACTTGGTAATTATATAAGAAACGTTTACATGGCTACCGTTCTGCAGGGCTG
TCCAAGAAGCAATGGCTGGATCCAGTTCTGGGAAGGCCACAGGGACATTAAACATCATGATGGAAGGAATAGGG
AGACCCCAGATTCACATGGCAGGAACTGGGAAGAGCCGAAATGGGAGCGTGCCTACCATCCGTTAAACAACTTA
GATCTTGTCCAGAACCACTTATAGTACCAAGGAGGGGATTGTACCAACCCATTAGAAGCAACCATCTCATCAAAT
AACTCCCACAGGACCACACTCCAAAATGGGGATACAGCTTGAACCTGAGATGGGTGGGGACAGAGACTCCAAA
CCATGTATCCAACTCGGCCCCTCCTCACATCTAACTGTCTTCTCAATTGCACAATACTGTCGTGCCTTACCAAACA
GTTCCCAAAGTCTTAACTCCGATCCAGCATTCATTCAAAAGTCCCAACGTCCCAAGTCTCACCTGAGACGAGCTG
TCCCTTCTACCTATCAACCTGTAATAATCAAAACAGGTAATGCTTCAAAGATACAATGGGGGTATAGGCATGGGC
AGATACTGCCATTCCAAAAGGGAGAAATCTGCCAAAGAAAGAGGCTATAGTGCCCACTTGCAAGTCTGAAAGCA
TCCCGCAGTCATTAAATGTTAAAGCTCTGAATATCAATCTCCTTTGACTCAAAACCCCCCAGGGGAACACTGATG
CAATGAGTGGGCTACCACAAACATTGGGCAGCACCAACCTGTGGCTTTTCCCGTTCATCTCCCAACAGTGCTCT
CATGGGCTAGCATTGAGTTGCTTGCAGCTCTTTCCAGCTGATGTTTGCAAGTGTTGTGGACTACCATTCTTGGGG
TTATGGAGGACGGTGTCTCTTGTCATAGCTCTGCTAGGCATTGCCCCAGGGTGACTCTCTGTGGGGGCTGCAAC
CCACATTCTTCTCCTTGCCTTCCCTAGTAGATGCTTCTCCATGAGGATTCCACCCCAGTAACAGGCTTCTGTCTG
GCATCCAGGCTTTTTCATACATCCTCATAAAATCTAGGCCGAGCCTTATTACGCCTCACTCTTGCATATGTGCTGC
CCGCAGGCTTCACAGCTTATGGAAGCCACAAGGCTTATGCCTGCACCTGTGAAGCAGCGCCCTGAACTGTATTG
TTACTGGATGAAAGTTCCTCTGCGTTACAGCCTGCAAATCAATGTGGGTCTGCAGCAACCCTCAATGCTCTCAGA
TAGAAAGAACTTTGACCACGAGGGCATAAGGGAGAAAACGAGGACTGCGACAAGTTTCAGAGCAGGAGTAAAC
GTTTTATTAAAAAAGCTTTAGAACAGGAAATGAAAGGAAAAGTACATTGGGAGAGGCCCAGTGGTCCCTTCGGC
GGTCAATGCTGTTTGACCTTGCACTAGGATCTTATACACGGCCTACTTCTGACATCTTGTGACCACTCTACTGCTT
CCTATCCCTAAGGCTGAGCTTGCGCCTGACATGGTGCCATGAATCTGCATTGGAGGTGAGCTGTGTGCCGTGTG
TTTACTGGAGTTGCTATTACATGTTAACATGAGCGTTCTCTTCCATTTCCGGGCGAATGCCCCCAAAGGTCATACT
TACCATTTTCGACTCTTAATGTGCATGTTAAGCCAACTATCTCAGGTTCACTTCAGATCTTTATTGGAAGCGCCCC



GTACCAATTTCAGGTGTTTCTATCTATTGAGAAGTGCCTCTCCCTGGTGCTCGGTGCAACCAATTACGATTTTAGA
GAGCCAGGATGACAACTGCTGGAACATATTGATGGTGCCTGCAACTTACTGGTGGGTGGTGGGACGTCTCTTCT
TCCCCACTCATGCTGATTAGCTACTACTGTTAACAGTACCTGGGCCCTCTTGCGCCGTGCGTATTCAGGGCGAG
GCGGTCCCAAGGCTGTACGAGGGAGCAGGGGGCCTCGGAATGGCACAGGAAATGATTCAGTTCCTCATAGGCC
TCGGGGCGTTTTGAGAGAGGAACCACCATGAAAAGCCTAAAATGCCTATTAGGGACACACTCTTACCACTGTTG
GTGGGACTGTAATAGTCAACATTGTGGAATCAGTGTGGCGCCTTCCTCAGGGACTAGAATAAGAATCCATTTGAC
CCCGCCTCCATCCATCAATGGGTATATCCAAAAGGACTATAAATCCTGCTGCATAACGACATGCCACACTATGTT
TATTGTGGCACTGTTCACAAATAGCAAATACCTTGGACCAACCCAAAAGTCCAACAGTGATAGCCTGGATTAAGA
AAAGTTGGCACATCTACACACTGGAATACTATGCAGCCCTAAAAAATGATTAGCTATGTCCTTTGTCAGGGACATT
GATGAATTGGAAATCGTACTTCTCAGTAAAATATTGCAAGGTCAAAAAAAACCAAACACCACCTGTTCCTAATCAT
AGGGGGAATTGAACAATGAGAACACATGGACCAGGAAGGGAAACATTCACACTTGAGGACTGTGTGGGGTGGG
GGTAGGGGGAGGGCAGAATTAGGAGATATACCTAATGCTAATGACGCGTTAATGGTGCCGCCACACCACATGG
CACAGTGTATACATATGCAACTAACTGCACATTGTGCACCTGTACACTAAAACTTAAAGTATAATAATCATAAAATA
AAAATAAAATTAAAATAAAAATGCCTATTAGTACTATGGTCTTTCTCCCCATGTTTTGGTATCAGCCCTTGCCTTCT
TTTTAGTTATGGCCCCAAATTATGCAGCTTGCCTTGACTTCCTCTCTGAGAACGGCTTTCTTTACTAACTAACATC
GGACCAGGCTGCAAAATTAACAAACTTTATGCTCTGCTTCTCCTTTTGTGTTCAAGTCCATTACTCCAGGTATTTC
TGTGCTCATGCATATGGCATAGGCTATTGAAAGCAGATCGGTTACTTCTTGAACCACTTGCTGCTTAGAAAATTTC
TTCTGCCAGATACCCTAACTATATTCTTAAGTCTAAGATTTCACAGATCCCTGAACCGAGGAACAATGCACGCTAA
GCTCTTTGCTAAAGCATATCAAACCTGAACTTTTACCATTCCAATAAAATTTCTCATTTCAATTGAGACCTCCTCAG
CCGGAACTTTCACTGTCTATATCACTATCAGTATTTGGTTATCCAACCACTCAACAAGTTTCCTAGCGGTTCCAAA
CTTTCTCATCTCTTTAGTCTTTTGAGCCCTCTAAAGTTTCAACTTCTGCCTCGTTAGCAGGTTCCAAAGTCACTTCT
ACCATTTTCATGTATCTTTCTAGCATGCCTTCTTCTCCAAGCTAACAATTTTCTGTATTCGTCCATTTTGCATTGCT
ATAAAGAAATACCTGAGACTGGGTAATTTACAAAGAAACGAGTGTTTAATTGACTATGTTCTGAAGGTGTATAGGA
CGCATGGCAGCTCAGCTTCTGGGGATGCCTCGAGAACTTACAATCATGGGGAAGGCAAAGAGGGAGCTGGCAC
TTACATAGCGGGAGCAGCGAGGAACGATGAGACGGGAAAGGGGGGGTGTTGTTCTACACTTTTAAACACCCAG
ATTCTCGTCGAGAAAAACTTACTCTACTATCTCAGTACCACGAAAGGATGGTGTGACCATTAGCAAGCCCAACCA
CTGTCGCATCCAATCCCATCCACCCAGGCTCCTCTCAAAAGTGGGGATTGCAAACTGAAACATGAGATTTGGAG
GGCTATGGATCAAACCATATCAACATATTGATACTGGAAATTTGGTAGAGAATATATTTTAGATAATCTATCACATC
ATAACAGGTAGCTATGAATGATGGATATGTTATTTGCTTGGCCTGTAGAATCACTTACACGGGTATATTCAAAACC
ATTATGTTGCCCATTTTACATAATACATAAAAAAAATTACACTTAATCCTCCTGACATCTCTAGGATGTAGATATTG
TCATCCCCTAGGATTGAATGTTATACCGAGGCAGATAACTGGGACCTTCTGAGAGCTTGAATTATTTACCAAGGC
TACATACTTTGATAACTTAGGCCAGTTTTCATGCAACTCTAGAGATCACTGATCCAGAGGACCAAACACCTGGTA
CCAAGTGATGATAACTCATCCCTCAGAAACTCATCTGGTGCGTCACTACTAGCCATCAACAGTTCTAGAGTAAGA
CTGGAACTTCGGATTTAGGCCTGGGAGGGGCTACAACTCCAAAAGAGGTTTTTCCTACTTCATAAAATTGGCCTA
CAGACACAATAATTTTCCTTTCCGAATAGGTTTTTCTGTTTTTTTTGTGATATCAACCCGGAACACTATGTTTCTAA
GAGAGAAATAATCAAACCAAAGGCCTAATTCTACATGTATGAGAAAAAAATATATGGTGACAAGGCTTGTAGCAT
GCTGCTTTCTAGCCGTGACTTTGTATCTTCCCCCACCTAATCCAACAAGGTATTTAGTCATTGTGTCAGCAGTATC
GATGTTGTATGTCTTTCTTAGATTGGAGCAAAAAAATCAGGAGCAGAACACAATAATTATCAAAGTCCAGTGGTCC
AAATTACTTCTTGCCTGAAGTGTAAAAGAGGAGACAAAATTCTAGGCATATATGCAGTATTCTGGGACAAGAGAA
AATGATACTTACCGCATCTAGTAATGTGTTCATTATTAGCAAAGCATTGAAAGGATGTTGGAGGGTTTAACCTTAT
CTTTCATACTTGGTAACTGGTTTATTAACCCCCTCAAGTAACTGTCGCATCTTAAATGAACCTAGAGTTTTTCTACA
GAATGTCTTCAATGTGAAAGCGTCTCATTTTCAACCGAATGAACCTAAAAGACCTTATATAGGAATTTGAACTCTT
CAAAAATAATGCAGTCAGACAAAAAGACTCTTAATACTCGGGAGCAGAAAAGCATATGGTTAAGAGAGTGGGCTC
TGGAATCAGAGCTGTGTGAGTCTTGTCTTGCTTGATTAGTTTACATTTGGGCAGTACGCTTCTCTGTGCTCAGTTT
CCCCGCTACAAAATGGCATGCCCGACTAATTCTTAGGATCATTGTGAGGGTCATGTGTGATCAAGCAAGCTAAG
GATTTAGAACAGTCCATTCGAGAAGTGGTTCTAATTCAATTTACTACCTATGCAGAGATAAATTAAAAGCAATAAC
AAATGACTATTAGACTTTAACTATGTTACCTATTATGATTCAATAACTTCTATATCCGAATCCAGCATAACCTTCTG
CTGTGTCAAAACTGGCAGTTGTTTCCGGAAGGTTTCTCGCTATTAGTGTATTTCAAACATGCAATATCTGTGTGTT
CAGAGCTCGAGCTGCGAGGCTGTTGATTAGCTCCCTTTATCCGATTTACAGCAATTAGATTTACCTGTGACTGGC
ATTGTGAAACGATCTTATGTATGCATGGAGGAGGACTACCGCTATAAACCATAGTGAATTTAATTTCTTTATCTTTT
TTTCTTTTTGAGACCGAGTTCACTCTTGTTGTCCAGGTGGAGTTGCATGTGCCCGATTTCAACCTCCCTCTGGGT
TCCAGGCTTCTCTGCTCAAGCCTTCTGAGTCGCTGGGATTATAGCATGCACCCCATGCCCGCCAATTTGTATTTT
TCGTAGCGATGGGATTTCTTCCCTGTTGATCAGGCTGGTCTCAAAACTCCCACCCTCAGGTGATCTGCCCTCCTT
GGCCTCCGCACGTTCTGAGCTTACAGGTGTCGAGCCCCCGTGCCTGGCTTCATCTTCTTTTCTACTCCTGCTGT
CTTTTTCTGTGGTTGCCTCACCTTACAGGACTAGGCGATGCACTCTCATGGTACATTATCTCCCCCCTCCATCCC
TCCCCCTCCCCCCCTCCCCTCCCCCCCCCCTTGGTTGGACTGTGACTGAACCCACTCCCTGCGGTTACTTCTAG
GTGAAATCTTGATTCTTGCGTATATTAAAGTCCTTTGGTTTGCCCGTGGCTCTAAATGTTTACAAAACTCTAGGGG
TTCGTGCCTGGAGGCCAACACTCTACCGTTCGATGATAGACAATGTAAAGCATGCCTTGCAAGGCATATCAGGC
CCGGGTGTGGTGGATTCACGCCTGCAATCCCAGCACACTGGACGGCGCGGATGGTGGCTCTTTGAGGTCCGGA



GTTCAACACCAGCGACTCCACCCTGGTTACACCATCTCTACTAAAAATACAAAAACAAAAAAAACAATTCGCCCG
ATGTGGTGGCCACATGCCTTAATCCATCTACTTGGCAGGCTGAGGGCAGGATAGTCCCTTGAACCCGGGAGGTT
GAGGTTGCAGTGAGCTGAGATTATGCCCCTGCACTCCCGCTTGGGCAATGGAGTGGGGGACAGAAAAAAGAAA
AAAAGAGACTCATCAAGGATCCAACCTACTATTTCCTTTTGGTTTTTCTTGGGACTTATGATTTCTATAAATAATAA
CGCTAAATGGAACTTTCCAACCAGAGAATCACAATCTTTGACCAGACCTTAACCTCTATTCCTTCTCTGTTGCTTT
TGCACTTTCAAGCAAACTAGTTTTGAGTGATCTAAGGCCTGGCAATACCAAGTTCTGGGGAGAGGAGTTCCCTC
GTTCATTGGCAGCCTCAGAAAACCAGAAGAAAGAGAACAAGAAGTAGGAAATGACGCCGATCTTCTTACACTTTT
AGAGAAGCCACTAGCTTATCGAGGAAGAGAGAATTTCGAACTAGTACCTTGATAGGTTGGTCATAATTTGATGGA
CTTTAGATGGAAAGAACAGTGCCCACATGATGGTTTTGTTACTGGACCTCCATCTGATGAGTAGTGGGGGACTGT
AGAATGATGGCCTCAGCACCTCACCAGCAATGGCCCCTTCGAGATACTCCCCAAATCCCCTCAGAATGGTTCGC
TGAGCAACCGGCCTAGCTTTACCCCTTCCTTGCAGCTTCAGCATTATTTTGCATGTATAGTTGTATTTACTTGTAG
CTACTTGTATAGTGCTTTGTAAGTAAGTTTCTTTAGTTATTTATGATGATATGGGGAAAAAAATGTTCTCAACTCTG
TCACATGCTATTTGAGAACTGACGTAGGCTGACCAGTTATTTGTTAAATCTTATGTCTAGCTCCTATCCGATGAAT
TAGCAAATGCCAACGTAGCTGATTGAAACTTCCCTCAACTACCCAACCCCCCCGCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCGAATTACTTATCCATTCGAAGTTAGGC
TAGTTTTATATATTCATGCATGTTATTTGGAAACCTTATAAATATTCCTTATTGGCTTGTAAATTTAAACACGACCAA
ACAAAACAAAACTAAGAAAGCAACCAAACACAACAAGAAACCAAGTCCTAAAACAAAAAGTTACTAATCATTTCAA
TCTCATGTTCTTCACCTGCCTAAGGGTTCCATTTTTATATGTCAGGTCCTTGGCACTGTGACTCTCTAGTTTCACC
TCTGGCTCCCTCTGATTCTAAGCTCTCTCTTACGCCCTTTCCTTTGATCTTTACAGACGATGACTGTTTACTGCTC
TGTAACCTCTCATATAATTTCTCTCTGCCTGCAATGTCCTCCATCTCCATTTTGTGTGAGCAACCTTATTAACGCA
GCTATAGCTGCCTCATCCCTGAAGTCTTCCTGATTTTCCCAGTTTGACTATTCCATTGTGCACCTTTAACCTCCAC
TAGTAATACAAAAAACAAATCTTTGTATTTACATTTTCATTTTGGGGCACATAATCTGGTAAATATTATTAGAAACTA
ATAATTTGACATAGTAGAGTTGTTTGCAGTGACCACAATAGGTTAATCGGCATGAGTTTTGGGTAAACCAACATAG
TCTGATACTTTATGGTTCCAATCACTTTCGCATCCTGGGTGAGTACTTAAACATTTTAGGCTCAATTTCCTCTCTTG
AAATGGAATGCTTGAGGATTAAATGAGGTTACCATCATAAAGTGTTTATCTTGATACCTGCCCCATGTTAATTGCC
TCGTAAGTTTAGCTACTATTATCACATGTAGACGCTCAATTTGTGTTTTGTTAATCAAATGTATTCCCAAACCCCTA
CGTCTGTAGCTGAGAGATGAAGGGAAGCGGGACAGAGATTTACTCGAGGTGAAACCTTTAGTCTTGGGGCCGA
CTCTGAACCTAACACTTTTCATATGCCAGCAACAGGTAAGAGCTTTTTTTTTTTAACATCAAAATAGGGGTGTTAC
GTCTTCTCATCAACTATGATGACGCTTCGGGGGAGGGGCATTGTCTGATTCACTTCGTCTGATGTTTTCCTCTAA
GCACAGTAATTGCCCTATGTTTTAGGTCTTTAAGAATGTGGATGTAATTGTAATTTAAGAACAGTTCCATTAGAAC
AAAAGAAAGTTCCCATTAGAAACACGAATAAATAAACTGTATTTAATTCAATGTGTAGATAACTTTCACTACGCTCT
AAATCTGGCACACTCAAGTGATGTTAATAAAGAAAGCTTAATTTGAACCATATTGCCTTTTTAGTGACAAAACAAA
GGCCACTTCATCTCAGATTTCTAGAAAGAGCGTTATTTCATACATTGCACCAAAGCCATAAGAGATTCAAACACAT
ATTTTTACCACCGCAGTTGCCACCCACGGCATTTCAATCAGTTTAAAATTTCCTAAACAAATATAAAGTTATTGCTC
TAAAGAAGTAATGAATTTTTTGTTATTTTTCTGACAAGTTATTACGGAAGGATTAATTTCAGTACCCTGTGAGAACA
AAACTGAGTCACAGGTAGTAAAGTCTGCTTACAAAAAACACTAAGACGGGATGATTGTCATGTTATTGTTTTTCAT
CCAAAATGTAGAGAGATAGGTCACCTTAATCGCTTGCTGGTGAATTAAGAATGTCTCTTTTGTCCTATTTAAAGAT
GTTTTTTTTTTTTTTCTGCAAACGCTTTCAAATAAATTTCTTAGAAAAAGAGACATGCACAATAGATTTAGTAACAG
AACAAACAAAACTCGATGATAAATAGGAGGTGTATATTTCAAATTATAGTATTAACTCCTCAAAATTATTTTCTTAC
TTGGAAATGATTGTTTGCCTGTCCATATTCCATGTGAGGATCTAAAACGCGAAATAGTGCTCAAACATTGCGGAT
CACCTCTGACGACTATCAGTTGTTTTTTTACCAAATAGTGCTTTAGAAGACTGAAGATTGTGCCCATGGGAAATGA
CATTAGGATCTAATTCTCAAGCACCGTTCTCATTAATGAACTATACATTATCATTCAGGCGACAAGACTTTGTTTTT
GACCCGGGCAAAAAGAAAAGAAAAGTAAGTGGTCCATTGATAAAGAGCAGACTACCCACACTTTAGTTTGTACAG
CAAAGATCAATCTATCTCACAGTTCTCGAGTTTTTAAAAACGCCTCTTTATCACGGAATAATTTTTTTTAAAAGTCA
AATTAAAAACAACACGAACAAAAAATTCAGTTCGATAACTTTAAATGCCTAAATAATGTATTGTGGACAAAACACCA
TAAAAAGCTGCATTAAACTTCATGATTAGTATAGGGTAGCTATTACATAGTACACGATCAGCTCTTGCCCAGTGTT
GTTAAAATTACTTATCCCACACACAGCAGCTTCATCTTAAGGGAACTCCCAGAAAAATGCTTGGGTGGAGAAATG
CAGATTGGGTTATGACGTAATTTTCGTAATCAAGGACAGATTTTTCTTTATTTAATTAAAATTAACTTCATCGTTGG
AGCAAGATTCATTACTTATCTACTAAACGCAGAACAAGCCCCAAAGCCATCCCCTTCCACGGTCTCACTGTCACT
TTCGCATTCCAAACACACTAAATTTCCAATGAGTAGGTAATCCTTCCTTACCGAGCAAAAAACCTTGTGGAGTTTG
AACTTAGGTGACAGCACTTTTTTCAAAATATTCTTTTTTTTTTACGAGAAAGAGTCCTACTCTCTATCTGTTGCAAG
GTAGAGTGCAGTGGTGTGATCTCGATATTGCAGCTTGGCCTCCCGGGTTCAAGTTGATTCTCCCCTCAGTCCTC
CCGAGTCGCGGGCTACAGGGTGTACCACCAACCCGGGCAATTTTGTATTCTTTAGTAGAGATGGGGTTTCACCC
ACGTTGGCCACGCTGGTCCTTGGCAACTCATTGGGCCTACAAGTGATCTGCTCACCTTGCATCCCAAATTGCTA
GATTACAGGCTGAGCCACTTGTGTGGGCCAAAATAATTCTTATTAAGCATTCAAACACATTATTTCAATGTGGCAG
AATCTCCGTGGGTTGCAAAAAAGTAGCGTTGTCTCTTGTTTATACTAAATTTGTTTTTTTGGCACTTGGTCCTTTAT
AAATGAGGCCCGAAATATGTATAGTGCCGGCTTCGAAGGAACTTCTTAGCCTATTTACCATTTTACATGTGAAGTT
GCATTGCAACAAGATGAATACAATAGTATATTTATTGTATAATCCTGTGATATTAATATACTATTTTGAATGAATCC
AAACAGTGATAATAAACCATAATTATTTTAAATGCAAAATGTATTAGAAGTCTGCTTGTCGATCAAATGAACAATAA



AAAATCTATCATCAACTAATACTCCGTCTACCACCATCCCACATCCTATTCCAACATAATGTAAGTGCGGGGACTG
CTTTAACCCAATTGGATGAATGAATTCTGTTACAGGGTTCGGGATGGTAGTAGTCAGTGTGTTGAAGAGATGCGA
TTTTCCCTCACCCAGATAAGAACTTTCACCGGCTTGCATCGCATGATAACGTGGTTAGATGAGTTCCTAGCTTGC
GAACACCCTTAAGGGTGGCCTACTGTGCCAAAGAGGCATCAGGTATTCCATGTTCCGTCCGAGAGTCATGATGG
ACTGACTCCTTAAAGGTGCTAAATCCTCTTTTCTGGCTTCTGGTGCTTGCATCCACCGAGCCATTTACAAGTGAAA
CGCATTTGTAAAATGTAGGACACGAACAGCAAGTTACAATTACTCTTCTGATTCGGGCCAACCCATGCAGCACGC
AATGTTCTATGCACACGCGGTCAAAGGGAAAAACCGTCTCAGCTGATTAACATTTAAATTGGAAAGGAATAAATC
AAGACTTGCGGACTTTTTTTTTTTTATGTGAGTCACTACCTTTTCTCTTTTTCTCAGGACGTACAACCATGACAGGA
AAATCCCACTTTTGCAAAGCTACTCATTTTTTGATAATGGGTTGTTAACATTAAGTTTAAACTAAACGCTTCCTCTT
TGCTATTAGTTCTGCTTAACGGTTTCCTTCTTCGTGTATAGTGAACTGTAAATACTCGGATTGTGTAAATTAGACT
GTAATTCTGCCTTTTGTCACCAAACACCAAGTTTTGGTCTAGAAAGACATCCAATGTCAGATTATTTCAACTAACG
CAAATGGCAAGCTGTAACCAATCCCAGCTGTTTGTGTAACCTCACTTCCATTTTTGTATCCTCTTCCCTTTTCTGG
CCTATAAATCCCTCCAACCATGTGACAGCACGGTTGCTTTGAGAAACCTCTTCTGTTCTGGGGGTGCCGATCCTT
CAATCATTCTTTGCCAATTAAACCTGTTAAATTTGTATTTGTTAAAGTTCTTAAAAATTTAATGGGCTCCATAATAGG
TGTATATACTTAAAGATCAGAGCTAATTTGATGCAGGAATACAATATGTATAATCAACTAACGGTAAATTAGATCTC
CATCACACTCCACACCCTCCAAGCATTTATTGCTTCTTTGTGTACAGGCATTCCAATTATACCTCTTAGTTCTTTTG
AAATGCACAATAATTTTGTTGGCTGTTAATTACCCTGTTGTGCTATCAGTACTAGATTTATTACTCCTAATCTTATAT
TTTGTATCTTAACCACTTTTTATTCTCCCCACCACCATACCCCTCTGCGCCTCTGGTAATCTCAGAATGGGAGAAA
TATTTGGCAAACTTATTCATCTGACAGGGATTAATAACCAGAATATATCACCGAACTCAAACAAATCCAATAGGAA
AAAAATGTATTAGCCATTTAAAAATGGGCAAAGATTCTGATAGACATTTTTCAAGAGTACGCACGTACAATTGGAA
AAAGGTATATAAAAAAGTGTCCACATCACCGATCATGAGAGAAATGCAAATCAACACTACAATGAACCTATCATTT
AACTCGAGTGTGATAAGGCATTTGTTCAAAATACAGGCAATAGGAATATGGCAAGAATGTCTAAAGTTTTCTTCAA
CAGGTGGAAGTGATCGGCCATTCCTTCTACTCTTCTCGAATTTTTCCTCAGTATTATTTAGCTACTATTATGTCTCT
GCTGTTTCTCTTTATCATATGTGTTCGCTCTAGGTCATATTTATGCTAGGTCTTGAAGGAGAGAGGTGCAAAGTG
GAAAGAACAAGATTCGACCTATGTAAGCCTGGTTTCCCTCCCCTCTACCCCACCACCCAAAGCAGACCACAATGT
CTGGCACCTAGATGATCATCAAATACTAATTTGTACGCTGGTTTGAAATTATATGTGTTACTGAACAAATGACTTC
TCCTACACATCAGTAATCAAAAAATGTCTCACGTTAATTTTATGAAGGAATACTATATTATGTTAAGAAAATCAACA
ATATAACATCAAATACTATTAACAAATTAGTACTATCTTCTAAATGAATACATATATTAAAATGAATACACTGAGAAT
TTCTATCCCTCACCAGTCTTCATCCACTCAATTACTTTACCTTATGGAAACACTTTTTATTCTAGGCCAATTGTGTA
CTTTATTATCTCTTAATATAACTGGAAGAAAATATAAATATGCATTATATTCAAACCTTCTTTGCTTAGACAAAAAAG
TCTTACACTTATGGCAATTACTGTACTTGTTATTCACCATCTGTCTTCCTTCCCATGTCAGGCATAGAGAAACTCC
TCCTTTTTTTTTTTTTTGACGGAGTCTCTCTCGTCGCCCAGGTGGATGGATTGAGTGGCGTTATCTCGGCTCCTG
GCAAGCTCTGCCTCCCGGTTTCCTGCCATTCTCCGGCCTCAGCCTCCCGGAATAGCTGGGGGGGTGGTAACTG
AACAATAGGCGCCCTGCCTGGCTAATTTTTTCTGTATTGTTTTTAGTAGAGACGCGGGTTTCACAGTGTTAGCCG
GCTGGTCTTTGATCTCTGACTCGTGATCCACCGCCTCGTCCTCCCAAAGGTGGGTACAGGCATGAGCCCCGTGC
CCGGCCACTTCCTCACTTCTTTCTAAGGGTGCAGAGTATGCCTGAAAGTTAGTCATGAAACCAGTCATGGTGATG
GTGGATCTATTGAGTTGCTTAGGGTGTTGCTATACAACAAATTTCTGTAATGAATGACTGCATACATATTTCTAGT
GGCAGGTGTACCCTAAGATAAAATCCCCATTCAGAGAATGAGCGGATAAATGCATGTATGTTTTAAATAGAGTGT
GCCCCTCCCCCAAAAATCCCCATAAGGTTCTTCCATAAGT 
 
 
Supplemental data 9. PacBio Sequel consensus sequence by Long Amplicon Analysis (LAA2). 
This consensus sequence was supported by 301 subreads and has an estimated 99.91% base 
accuracy. Defined repeat region highlighted in yellow. Possible G3C2 interruptions in red. 
>Barcode0_Cluster1_Phase1_NumReads301 
AATTCTTACATGTAAAGGCAAAATTGCGATGACTTTGCAGGGGACCGTGGGATTCCCGCCCGCAGTGCCGGAGC
TGTCCCCTACCAGGGTTTGCAGTGGAGTTTTGAATGCACTTAACAGTGTCTTACGGTAAAAACAAAATTTCATCCA
CCAATTATTTGTTGAGCGCCCACTGCCTACCAAGCACAAACAAAACCATTCAAAACCACGAAATCGTCTTCACTTT
CTCCGGATCCAGCAGCCTCCCCTATTAAGGTTCGCACACGCTATTGCGCCAACGCTCCTCCAGAGCGGGTCTTA
AGATAAAAGAACAGGACAAGTTGCCCCGCCCCATTTCGCTAGCCTCGTGAGAAAACGTCATCGCACATAGAAAA
CAGACAGACGTAACCTACGGTGTCCCGCTAGGAAAGAGAGGTGCGTCAAACAGCGACAAGTTCCGCCCACGTA
AAAGATGACGCTTGGTGTGTCAGCCGTCCCTGCTGCCCGGTTGCTTCTCTTTTGGGGGCGGGGTCTAGCAAGA
GCAGGTGTGGGTTTAGGAGGTGTGTGTTTTTGTTTTTCCCACCCTCTCTCCCCACTACTTGCTCTCACAGTACTC
GCTGAGGGTGAACAAGAAAAGACCTGATAAAGATTAACCAGAAGAAAACAAGGAGGGAAACAACCGCAGCCTGT
AGCAAGCTCTGGAACTCAGGAGTCGCGCGCTAGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGG
GGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGG
CCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCC
GGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGG
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CCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCC
GGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGG
GGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGG
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GGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGG
CCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCC
GGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGG
GGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGGCCGGGG
CCGGGGCCGGGGCCGGGGCCGGGGCCCGGGGGCGGGCCCGGGGCGGGGCTGCGGTTGCGGTGCCTGCGC
CCGCGGCGGCGGAGGCGCAGGCGGTGGCGAGTGGGTGAGTGAGGAGGCGGCATCCTGGCGGGTGGCTGTTT
GGGGTTCGGCTGCCGGGAAGAGGCGCGGGTAGAAGCGGGGGCTCTCCTCAGAGCTCGACGCATTTTTACTTTC
CCTCTCATTTCTCTGACCGAAGCTGGGTGTCGGGCTTTCGCCTCTAGCGACTGGTGGAATTGCCTGCATCCGGG
CCCCGGGCTTCCCGGCGGCGGCGGCGGCGGCGGCGGCGCAGGGACAAGGGATGGGGATCTGGCCTCTTCCT
TGCTTTCCCGCCCTCAGTACCCGAGCTGTCTCCTTCCCGGGGACCCGCTGGGAGCGCTGCCGCTGCGGGCTC
GAGAAAAGGGAGCCTCGGGTACTGAGAGGCCTCGCCTGGGGGAAGGCCGGAGGGTGGGCGGCGCGCGGCTT
CTGCGGACCAAGTCGGGGTTCGCTAGGAACCCGAGACGGTCCCTGCCGGCGAGGAGATCATGCGGGATGAGA
TGGGGGTGTGGAGACGCCTGCACAATTTCAGCCCAAGCTTCTAGAGAGTGGTGATGACTTGCATATGAGGGCA
GCAATGCAAGTCGGTGTGCTCCCCATTCTGTGGGACATGACCTGGTTGCTTCACAGCTCCGAGATGACACAGAC
TTGCTTAAAGGAAGTGACTATTGTGACTTGGGCATCACTTGACTGATGGTAATCAGTTGTCTAAAGAAGTGCACA
GATTACATGTCCGTGTGCTCATTGGGTCTATCTGGCCGCGTTGAACACCACCAGGCTTTGTATTCAGAAACAGGA
GGGAGGTCCTGCACTTTCCCAGGAGGGGTGGCCCTTTCAGATGCAATCGAGATTGTTAGGCTCTGGGAGAGTA
GTTGCCTGGTTGTGGCAGTTGGTAAATTTCTATTCAAACAGTTGCCATGCACCAGTTGTTCACAACAAGGGTACG
TAATCTGTCTGGCATTACTTCTACTTTTGTACAAAGGATCAAAAAAAAAAAAAAAGATACTGTTAAGATATGATTTT
TCTCAGACTTTGGGAAACTTTTAACATAATCTGTGAATATCACAGAAACAAGACTATCATATAGGGGATATTAATA
ACCTGGAGTCAGAATACTTGAAATACGGTGTCATTTGACACGGGCATTGTTGTCACCACCTCTGCCAAGGCCTG
CCACTTTAGGAAAACCCTGAATCAGTTGGAAACTGCTACATGCTGATAGTACATCTGAAACAAGAACGAGAGTAA
TTACCACATTCCAGATTGTTCACTAAGCCAGCATTTACCTGCTCCAGGAAAAAATTACAAGCACCTTATGAAGTTG
ATAAAATATTTTGTTTGGCTATGTTGGCACTCCACAATTTGCTTTCAGAGAAACAAAGTAAACCAAGGAGGACTTC
TGTTTTTCAAGTCTGCCCTCGGGTTCTATTCTACGTTAATTAGATAGTTCCCAGGAGGACTAGGTTAGCCTACCTA
TTGTCTGAGAAACTTGGAACTGTGAGAAATGGCCAGATAGTGATATGAACTTCACCTTCCAGTCTTCCCTGATGT
TGAAGATTGAGAAAGTGTTGTGAACTTTCTGGTACTGTAAACAGTTCACTGTCCTTGAAGTGGTCCTGGGCAGCT
CCTGTTGTGGAAAGTGGACGGTTTAGGATCCTGCTTCTCTTTGGGCTGGGAGAAAATAAACAGCATGGTTACAA
GTATTGAGAGCCAGGTTGGAGAAGGTGGCTTACACCTGTAATGCCAGAGCTTTGGGAGGCGGAGGCAAGAGGA
TCACTTGAAGCCAGGAGTTCAAGCTCAACCTGGGCAACGTAGACCCTGTCTCTACAAAAAATTAAAAACTTAGCC
GGGCGTGGTGATGTGCACCTGTAGTCCTAGCTACTTGGGAGGCTGAGGCAGGAGGGTCATTTGAGCCCAAGAG
TTTGAAGTTACCGAGAGCTATGATCCTGCCAGTGCATTCCAGCCTGGATGACAAAACGAGACCCTGTCTCTAAAA
AACAAGAAGTGAGGGCTTTATGATTGTAGAATTTTCACTACATAGCAGTGGACCAACCC 
 
 
 
Supplemental data 10. Plasmid backbones used to separate reads. 
>pAG3_barcode_1 
CGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGGC
GCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGCCCCGCGGTGC
GGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGG
CGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTG
CGGGGCTCCGTGCGGGGCGTGGCGCGGGGCTCGCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCC
GGGCGGGGCGGGGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGCCGGC
GGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTT
TGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGCGAAGCGG
TGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCAT



CTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTC
TGGCGTGTGACCGGCGGGTCTAGACCTCTGCTAACCATGTTCATGCCTTCTTCTCTTTCCTACAGCTCCTGGGC
AACGTGCTGGTTGTTGTGCTGTCTCATCATTTTGGCAAAGA 
>pAG3_barcode_2 
CGCCTGGACCAGACCCCACGCAACGCCCAAAATAATAACCCCCACGAACCATAAACCATTCCCCATGGGGGAC
CCCGTCCCTAACCCACGGGGCCAGTGGCTATGGCAGGGCCTGCCGCCCCGACGTTGGCTGCGAGCCCTGGGC
CTTCACCCGAACTTGGGGGGTGGGGTGGGGAAAAGGAAGAAACGCGGGCGTATTGGCCCCAATGGGGTCTCG
GTGGGGTATCGACAGAGTGCCAGCCCTGGGACCGAACCCCGCGTTTATGAACAAACGACCCAACACCCGTGCG
TTTTATTCTGTCTTTTTATTGCCGTCATAGCGCGGGTTCCTTCCGGTATTGTCTCCTTCCGTGTTTCAGTTAGCCT
CCCCCATCTCCCCTATTCCTTTGCCCTCGGACGAGTGCTGGGGCGTCGGTTTCCACTATCGGCGAGTACTTCTA
CACAGCCATCGGTCCAGACGGCCGCGCTTCTGCGGGCGATTTGTGTACGCCCGACAGTCCCGGCTCCGGATCG
GACGATTGCGTCGCATCGACCCTGCGCCCAAGCTGCATCATCGAAATTGCCGTCAACCAAGCTCTGATAGAGTT
GGTCAAGACCAATGCGGAGCATATACGCCCGGAGCCGCGGCGATCCTGCAAGCTCCGGATGCCTCCGCTCGAA
GTAGCGCGTCTGCTGCTCCATACAAGCCAACCACGGCCTCCAGAAGAAGATGTTGGCGACCTCGTATTGGGAAT
CCCCGAACATCGCCTCGCTCCAGTCAATGACCGCTGTTATGCGGCCATTGTCCGTCAGGACATTGTTGGAGCCG
AAATCCGCGTGCACGAGGTGCCGGACTTCGGGGCAGTCCTCGGCCCAAAGCATCAGCTCATCGAGAGCCTGCG
CGACGGACGCACTGACGGTGTCGTCCATCACAGTTTGCCAGTGATACACATGGGGATCAGCAATCGCGCATATG
AAATCACGCCATGTAGTGTATTGACCGATTCCTTGCGGTCCGAATGGGCCGAACCCGCTCGTCTGGCTAAGATC
GGCCGCAGCGATCGCATCCATGGCCTCCGCGACCGGCTGCAGAACAGCGGGCAGTTCGGTTTCAGGCAGGTC
TTGCAACGTGACACCCTGTGCACGGCGGGAGATGCAATAGGTCAGGCTCTCGCTGAATTCCCCAATGTCAAGCA
CTTCCGGAATCGGGAGCGCGGCCGATGCAAAGTGCCGATAAACATAACGATCTTTGTAGAAACCATCGGCGCA
GCTATTTACCCGCAGGACATATCCACGCCCTCCTACATCGAAGCTGAAAGCACGAGATTCTTCGCCCTCCGAGA
GCTGCATCAGGTCGGAGACGCTGTCGAACTTTTCGATCAGAAACTTCTCGACAGACGTCGCGGTGAGTTCAGGC
TTTTTCATATCTCATTGCCCGGGATCTGCGGCACGCTGTTGACGCTGTTAAGCGGGTCGCTGCAGGGTCGC 
>pc_C9-774R_barcode_1 
AGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAGCACGTGTTGACAATTAATCAT
CGGCATAGTATATCGGCATAGTATAATACGACAAGGTGAGGAACTAAACCATGGCCAAGCCTTTGTCTCAAGAAG
AATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACAGCATCCCCATCTCTGAAGACTACAGCGTCGCCAGC
GCAGCTCTCTCTAGCGACGGCCGCATCTTCACTGGTGTCAATGTATATCATTTTACTGGGGGACCTTGTGCAGAA
CTCGTGGTGCTGGGCACTGCTGCTGCTGCGGCAGCTGGCAACCTGACTTGTATCGTCGCGATCGGAAATGAGA
ACAGGGGCATCTTGAGCCCCTGCGGACGGTGCCGACAGGTGCTTCTCGATCTGCATCCTGGGATCAAAGCCAT
AGTGAAGGACAGTGATGGACAGCCGACGGCAGTTGGGATTCGTGAATTGCTGCCCTCTGGTTATGTGTGGGAG
GGCTAAGCACTTCGTGGCCGAGGAGCAGGACTGACACGTGCTACGAGATTTCGATTCCACCGCCGCCTTCTAT
GAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGG
AGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCAC
AAATAAAGCATTTTTTTCA 
>pc_C9-774R_barcode_2 
TCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGT
AGTGCGCGAGCAAAATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTT
AGGCGTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTGAGGCCC
TTTCGTCTTCACTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAG
AACGATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACG
TATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTATCCCTATCAGTGATAGAGAACGTATGT
CGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGGTAGGCGTGTACGGTGGGAGGCCTATATAAGCAG
AGCTCGTTTAGTGAACCGTCAGATCGCCAAGCTT 
>pc_C9-774R_barcode_3 
GGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAG
CGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCC
CGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCT
CCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAG
TGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTT
CCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTAT
TGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTA 
>pAAV_barcode 
GAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGT
GATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGA
GCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAG
AGCAGATTGTACTGAGAGTGCACCATTCGACGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAGTAG
TAGGTTGAGGCCGTTGAGCACCGCCGCCGCAAGGAATGGTGCATGCAAGGAGATGGCGCCCAACAGTCCCCC



GGCCACGGGGCCTGCCACCATACCCACGCCGAAACAAGCGCTCATGAGCCCGAAGTGGCGAGCCCGATCTTC
CCCATCGGTGATGTCGGCGATATAGGCGCCAGCAACCGCACCTGTGGCGCCGGTGATGCCGGCCACGATGCG
TCCGGCGTAGAGGATCTGGCTAGCGATGACCCTGCTGATTGGTTCGCTGACCATTTCCGGGTGCGGGACGGCG
TTACCAGAAACTCAGAAGGTTCGTCCAACCAAACCGACTCTGACGGCAGTTTACGAGAGAGATGATAGGGTCTG
CTTCAGTAAGCCAGATGCTACACAATTAGGCTTGTACATATTGTCGTTAGAACGCGGCTACAATTAATACATAACC
TTATGTATCATACACATACGATTTAGGTGACACTATAGAATACACGGAATTAATTCTAGCTGCGCGCTCGCTCGCT
CACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAG
CGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTAATGATTAACCCGCCATGCTACTTA
TCTACGTAGCCATGCTCT 
>pFdelta6_barcode_1 
GGCAAAATAGCACCCTCCCGCTCCAGAACAACATACAGCGCTTCACAGCGGCAGCCTAACAGTCAGCCTTACCA
GTAAAAAAGAAAACCTATTAAAAAAACACCACTCGACACGGCACCAGCTCAATCAGTCACAGTGTAAAAAAGGGC
CAAGTGCAGAGCGAGTATATATAGGACTAAAAAATGACGTAACGGTTAAAGTCCACAAAAAACACCCAGAAAACC
GCACGCGAACCTACGCCCAGAAACGAAAGCCAAAAAACCCACAACTTCCTCAAATCGTCACTTCCGTTTTCCCAC
GTTACGTAACTTCCCATTTTAAGAAAACTACAATTCCCAACACATACAAGTTACTCCGCCCTAAAACCTACGTCAC
CCGCCCCGTTCCCACGCCCCGCGCCACGTCACAAACTCCACCCCCTCATTATCATATTGGCTTCAATCCAAAATA
AGGTATATTATTGATGATTTATTTTGGATTGAAGCCAATATGATAATGAGGGGGTGGAGTTTGTGACGTGGCGCG
GGGCGTGGGAACGGGGCGGGTGACGTAGTAGTGTGGCGGAAGTGTGATGTTGCAAGTGTGGCGGAACACATG
TAAGCGACGGATGTGGCAAAAGTGACGTTTTTGGTGTGCGCCGGATCCACAGGACGGGTGTGGTCGCCATGAT
CGCGTAGTCGATAGTGGCTCCAAGTAGCGAAGCGAGCAGGACTGGGCGGCGGCCAAAGCGGTCGGACAGTGC
TCCGAGAACGGGTGCGCATAGAAATTGCATCAACGCATATAGCGCTAGCAGCACGCCATAGTGACTGGCGATG
CTGTCGGAATGGACGATATCCCGCAAGAGGCCCGGCAGTACCGGCATAACCAAGCCTATGCCTACAGCATCCA
GGGTGACGGTGCCGAGGATGACGATGAGCGCATTGTTAGATTTCATACACGGTGCCTGACTGCGTTAGCAATTT
AACTGTGATAAACTACCGCATTAAAGCTTATCGATGATAAGCTGTCAAACATGAGA 
>pFdelta6_barcode_2 
CACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAAGCTTATCGATA
CCGTCGACAGAAGCACCATGTCCTTGGGTCCGGCCTGCTGAATGCGCAGGCGGTCGGCCATGCCCCAGGCTTC
GTTTTGACATCGGCGCAGGTCTTTGTAGTAGTCTTGCATGAGCCTTTCTACCGGCACTTCTTCTTCTCCTTCCTCT
TGTCCTGCATCTCTTGCATCTATCGCTGCGGCGGCGGCGGAGTTTGGCCGTAGGTGGCGCCCTCTTCCTCCCAT
GCGTGTGACCCCGAAGCCCCTCATCGGCTGAAGCAGGGCTAGGTCGGCGACAACGCGCTCGGCTAATATGGC
CTGCTGCACCTGCGTGAGGGTAGACTGGAAGTCATCCATGTCCACAAAGCGGTGGTATGCGCCCGTGTTGATG
GTGTAAGTGCAGTTGGCCATAACGGACCAGTTAACGGTCTGGTGACCCGGCTGCGAGAGCTCGGTGTACCTGA
GACGCGAGTAAGCCCTCGAGTCAAATACGTAGTCGTTGCAAGTCCGCACCAGGTACTGGTATCCCACCAAAAAG
TGCGGCGGCGGCTGGCGGTAGAGGGGCCAGCGTAGGGTGGCCGGGGCTCCGGGGGCGAGATCTTCCAACAT
AAGGCGATGATATCCGTAGATGTACCTGGACATCCAGGTGATGCCGGCGGCGGTGGTGGAGGCGCGCGGAAA
GTCGCGGACGCGGTTCCAGATGTTGCGCAGCGGCAAAAAGTGCTCCATGGTCGGGACGCTCTGGCCGGTCAG
GCGCGCGCAATCGTTGACGCTCTACCGTGCAAAAGGAGAGCCTGTAAGCGGGCACTCTTCCGTGGTCTGGTGG
ATAAATTCGCAAGGGTATCATGGCGGACGACCGGGGTTCGAGCCCCGTATCCGGCCGTCCGCCGTGATCCATG
CGGTTACCGCCCGCGTGTCGAACCCAGGTGTGCGACGTCAGACAACGGGGGAGTGCTCCTTTTGGCTTCCTTC
CAGGCGCGGCGGCTGCTGCGCTAGCTTTTTTGGCCACTGGCCGCGCGCAGCGTAAGCGGTTAGGCTGGAAAG
CGAAAGCATTAAGTGGCTCGCTCCCTGTAGCCGGAGGGTTATTTTCCAAGGGTTGAGTCGCGGGACCCCCGGT
TCGAGTCTCGGACCGAGACTGGGGGCGTACACTGGATGGCCTTTGCCTGGAACCCGCACTCAAAAACATGCTA
CCTCTTTGAGCCCTTTGGCTTTTCTGACCAGCGACTCAAGCAGGTTTACCAGTTTGAGTACGAGTCACTCCTGCG
CCGTAGCGCCATTGCTTCTTCCCCCGACCGCTGTATAACGCTGGAAAAGTCCACCCAAAGCGTACAGGGGCCC
AACTCGGCCGCCTGTGGACTATTCTGCTGCATGTTTCTCCACGCCTTTGCCAACTGGCCCCAAACTCCCATGGA
TCACAACCCCACCATGAACCTTATTACCGGGGTACCCAACTCCATGCTCAACAGTCCCCAGGTACAGCCCACCC
TGCGTCGCAACCAGGAACAGCTCTACAGCTTCCTGGAGCGCCACTCGCCCTACTTCCGCAGCCACAGTGCGCA
GATTAGGAGCGCCACTTCTTTTTGTCACTTGAAAAACATGTAAAAATAATGTACTAGAGACACTTTCAATAAAGGC
AAATGCTTTTATTTGTACACTCTCGGGTGATTATTTACCCCCACCCTTGCCGTCTGCGCCGTTTAAAAATCAAAGG
GGTTCTGCCGCGCATCGCTATGCGCCACTGGCAGGGACACGTTGCGATACTGGTGTTTAGTGCTCCACTTAAAC
TCAGGCACAACCATCCGCGGCAGCTCGGTGAAGTTTTCACTCCACAGGCTGCGCACCATCACCAACGCGTTTAG
CAGGTCGGGCGCCGATATCTTGAAGTCGCAGTTGGGGCCTCCGCCCTGCGCGCGCGAGTTGCGATACACAGG
GTTGCAGCACTGGAACACTATCAGCGCCGGGTGGTGCACGCTGGCCAGCACGCTCTTGTCGGAGATCAGATCC
GCGTCCAGGTCCTCCGCGTTGCTCAGGGCGAACGGAGTCAACTTTGGTAGCTGCCTTCCCAAAAAGGGCGCGT
GCCCAGGCTTTGAGTTGCACTCGCACCGTAGTGGCATCAAAAGGTGACCGTGCCCGGTCTGGGCGTTAGGATA
CAGCGCCTGCATAAAAGCCTTGATCTGCTTAAAAGCCACCTGAGCCTTTGCGCCTTCAGAGAAGAACATGCCGC
AAGACTTGCCGGAAAACTGATTGGCCGGACAGGCCGCGTCGTGCACGCAGCACCTTGCGTCGGTGTTGGAGAT
CTGCACCACATTTCGGCCCCACCGGTTCTTCACGATCTTGGCCTTGCTAGACTGCTCCTTCAGCGCGCGCTGCC
CGTTTTCGCTCGTCACATCCATTTCAATCACGTGCTCCTTATTTATCATAATGCTTCCGTGTAGACACTTAAGCTC



GCCTTCGATCTCAGCGCAGCGGTGCAGCCACAACGCGCAGCCCGTGGGCTCGTGATGCTTGTAGGTCACCTCT
GCAAACGACTGCAGGTACGCCTGCAGGAATCGCCCCATCATCGTCACAAAGGTCTTGTTGCTGGTGAAGGTCAG
CTGCAACCCGCGGTGCTCCTCGTTCAGCCAGGTCTTGCATACGGCCGCCAGAGCTTCCACTTGGTCAGGCAGT
AGTTTGAAGTTCGCCTTTAGATCGTTATCCACGTGGTACTTGTCCATCAGCGCGCGCGCAGCCTCCATGCCCTTC
TCCCACGCAGACACGATCGGCACACTCAGCGGGTTCATCACCGTAATTTCACTTTCCGCTTCGCTGGGCTCTTC
CTCTTCCTCTTGCGTCCGCATACCACGCGCCACTGGGTCGTCTTCATTCAGCCGCCGCACTGTGCGCTTACCTC
CTTTGCCATGCTTGATTAGCACCGGTGGGTTGCTGAAACCCACCATTTGTAGCGCCACATCTTCTCTTTCTTCCT
CGCTGTCCACGATTACCTCTGGTGATGGCGGGCGCTCGGGCTTGGGAGAAGGGCGCTTCTTTTTCTTCTTGGG
CGCAATGGCCAAATCCGCCGCCGAGGTCGATGGCCGCGGGCTGGGTGTGCGCGGCACCAGCGCGTCTTGTGA
TGAGTCTTCCTCGTCCTCGGACTCGATACGCCGCCTCATCCGCTTTTTTGGGGGCGCCCGGGGAGGCGGCGGC
GACGGGGACGGGGACGACACGTCCTCCATGGTTGGGGGACGTCGCGCCGCACCGCGTCCGCGCTCGGGGGT
GGTTTCGCGCTGCTCCTCTTCCCGACTGGCCATTTCCTTCTCCTATAGGCAGAAAAAGATCATGGAGTCAGTCGA
GAAGAAGGACAGCCTAACCGCCCCCTCTGAGTTCGCCACCACCGCCTCCACCGATGCCGCCAACGCGCCTACC
ACCTTCCCCGTCGAGGCACCCCCGCTTGAGGAGGAGGAAGTGATTATCGAGCAGGACCCAGGTTTTGTAAGCG
AAGACGACGAGGACCGCTCAGTACCAACAGAGGATAAAAAGCAAGACCAGGACAACGCAGAGGCAAACGAGGA
ACAAGTCGGGCGGGGGGACGAAAGGCATGGCGACTACCTAGATGTGGGAGACGACGTGCTGTTGAAGCATCT
GCAGCGCCAGTGCGCCATTATCTGCGACGCGTTGCAAGAGCGCAGCGATGTGCCCCTCGCCATAGCGGATGTC
AGCCTTGCCTACGAACGCCACCTATTCTCACCGCGCGTACCCCCCAAACGCCAAGAAAACGGCACATGCGAGC
CCAACCCGCGCCTCAACTTCTACCCCGTATTTGCCGTGCCAGAGGTGCTTGCCACCTATCACATCTTTTTCCAAA
ACTGCAAGATACCCCTATCCTGCCGTGCCAACCGCAGCCGAGCGGACAAGCAGCTGGCCTTGCGGCAGGGCG
CTGTCATACCTGATATCGCCTCGCTCAACGAAGTGCCAAAAATCTTTGAGGGTCTTGGACGCGACGAGAAGCGC
GCGGCAAACGCTCTGCAACAGGAAAACAGCGAAAATGAAAGTCACTCTGGAGTGTTGGTGGAACTCGAGGGTG
ACAACGCGCGCCTAGCCGTACTAAAACGCAGCATCGAGGTCACCCACTTTGCCTACCCGGCACTTAACCTACCC
CCCAAGGTCATGAGCACAGTCATGAGTGAGCTGATCGTGCGCCGTGCGCAGCCCCTGGAGAGGGATGCAAATT
TGCAAGAACAAACAGAGGAGGGCCTACCCGCAGTTGGCGACGAGCAGCTAGCGCGCTGGCTTCAAACGCGCG
AGCCTGCCGACTTGGAGGAGCGACGCAAACTAATGATGGCCGCAGTGCTCGTTACCGTGGAGCTTGAGTGCAT
GCAGCGGTTCTTTGCTGACCCGGAGATGCAGCGCAAGCTAGAGGAAACATTGCACTACACCTTTCGACAGGGCT
ACGTACGCCAGGCCTGCAAGATCTCCAACGTGGAGCTCTGCAACCTGGTCTCCTACCTTGGAATTTTGCACGAA
AACCGCCTTGGGCAAAACGTGCTTCATTCCACGCTCAAGGGCGAGGCGCGCCGCGACTACGTCCGCGACTGCG
TTTACTTATTTCTATGCTACACCTGGCAGACGGCCATGGGCGTTTGGCAGCAGTGCTTGGAGGAGTGCAACCTC
AAGGAGCTGCAGAAACTGCTAAAGCAAAACTTGAAGGACCTATGGACGGCCTTCAACGAGCGCTCCGTGGCCG
CGCACCTGGCGGACATCATTTTCCCCGAACGCCTGCTTAAAACCCTGCAACAGGGTCTGCCAGACTTCACCAGT
CAAAGCATGTTGCAGAACTTTAGGAACTTTATCCTAGAGCGCTCAGGAATCTTGCCCGCCACCTGCTGTGCACTT
CCTAGCGACTTTGTGCCCATTAAGTACCGCGAATGCCCTCCGCCGCTTTGGGGCCACTGCTACCTTCTGCAGCT
AGCCAACTACCTTGCCTACCACTCTGACATAATGGAAGACGTGAGCGGTGACGGTCTACTGGAGTGTCACTGTC
GCTGCAACCTATGCACCCCGCACCGCTCCCTGGTTTGCAATTCGCAGCTGCTTAACGAAAGTCAAATTATCGGT
ACCTTTGAGCTGCAGGGTCCCTCGCCTGACGAAAAGTCCGCGGCTCCGGGGTTGAAACTCACTCCGGGGCTGT
GGACGTCGGCTTACCTTCGCAAATTTGTACCTGAGGACTACCACGCCCACGAGATTAGGTTCTACGAAGACCAA
TCCCGCCCGCCAAATGCGGAGCTTACCGCCTGCGTCATTACCCAGGGCCACATTCTTGGCCAATTGCAAGCCAT
CAACAAAGCCCGCCAAGAGTTTCTGCTACGAAAGGGACGGGGGGTTTACTTGGACCCCCAGTCCGGCGAGGAG
CTCAACCCAATCCCCCCGCCGCCGCAGCCCTATCAGCAGCAGCCGCGGGCCCTTGCTTCCCAGGATGGCACCC
AAAAAGAAGCTGCAGCTGCCGCCGCCACCCACGGACGAGGAGGAATACTGGGACAGTCAGGCAGAGGAGGTT
TTGGACGAGGAGGAGGAGGACATGATGGAAGACTGGGAGAGCCTAGACGAGGAAGCTTCCGAGGTCGAAGAG
GTGTCAGACGAAACACCGTCACCCTCGGTCGCATTCCCCTCGCCGGCGCCCCAGAAATCGGCAACCGGTTCCA
GCATGGCTACAACCTCCGCTCCTCAGGCGCCGCCGGCACTGCCCGTTCGCCGACCCAACCGTAGATGGGACAC
CACTGGAACCAGGGCCGGTAAGTCCAAGCAGCCGCCGCCGTTAGCCCAAGAGCAACAACAGCGCCAAGGCTA
CCGCTCATGGCGCGGGCACAAGAACGCCATAGTTGCTTGCTTGCAAGACTGTGGGGGCAACATCTCCTTCGCC
CGCCGCTTTCTTCTCTACCATCACGGCGTGGCCTTCCCCCGTAACATCCTGCATTACTACCGTCATCTCTACAGC
CCATACTGCACCGGCGGCAGCGGCAGCGGCAGCAACAGCAGCGGCCACACAGAAGCAAAGGCGACCGGATAG
CAAGACTCTGACAAAGCCCAAGAAATCCACAGCGGCGGCAGCAGCAGGAGGAGGAGCGCTGCGTCTGGCGCC
CAACGAACCCGTATCGACCCGCGAGCTTAGAAACAGGATTTTTCCCACTCTGTATGCTATATTTCAACAGAGCAG
GGGCCAAGAACAAGAGCTGAAAATAAAAAACAGGTCTCTGCGATCCCTCACCCGCAGCTGCCTGTATCACAAAA
GCGAAGATCAGCTTCGGCGCACGCTGGAAGACGCGGAGGCTCTCTTCAGTAAATACTGCGCGCTGACTCTTAA
GGACTAGTTTCGCGCCCTTTCTCAAATTTAAGCGCGAAAACTACGTCATCTCCAGCGGCCACACCCGGCGCCAG
CACCTGTCGTCAGCGCCATTATGAGCAAGGAAATTCCCACGCCCTACATGTGGAGTTACCAGCCACAAATGGGA
CTTGCGGCTGGAGCTGCCCAAGACTACTCAACCCGAATAAACTACATGAGCGCGGGACCCCACATGATATCCCG
GGTCAACGGAATCCGCGCCCACCGAAACCGAATTCTCTTGGAACAGGCGGCTATTACCACCACACCTCGTAATA
ACCTTAATCCCCGTAGTTGGCCCGCTGCCCTGGTGTACCAGGAAAGTCCCGCTCCCACCACTGTGGTACTTCCC
AGAGACGCCCAGGCCGAAGTTCAGATGACTAACTCAGGGGCGCAGCTTGCGGGCGGCTTTCGTCACAGGGTG



CGGTCGCCCGGGCAGGGTATAACTCACCTGACAATCAGAGGGCGAGGTATTCAGCTCAACGACGAGTCGGTGA
GCTCCTCGCTTGGTCTCCGTCCGGACGGGACATTTCAGATCGGCGGCGCCGGCCGTCCTTCATTCACGCCTCG
TCAGGCAATCCTAACTCTGCAGACCTCGTCCTCTGAGCCGCGCTCTGGAGGCATTGGAACTCTGCAATTTATTGA
GGAGTTTGTGCCATCGGTCTACTTTAACCCCTTCTCGGGACCTCCCGGCCACTATCCGGATCAATTTATTCCTAA
CTTTGACGCGGTAAAGGACTCGGCGGACGGCTACGACTGAATGTTAAGTGGAGAGGCAGAGCAACTGCGCCTG
AAACACCTGGTCCACTGTCGCCGCCACAAGTGCTTTGCCCGCGACTCCGGTGAGTTTTGCTACTTTGAATTGCC
CGAGGATCATATCGAGGGCCCGGCGCACGGCGTCCGGCTTACCGCCCAGGGAGAGCTTGCCCGTAGCCTGAT
TCGGGAGTTTACCCAGCGCCCCCTGCTAGTTGAGCGGGACAGGGGACCCTGTGTTCTCACTGTGATTTGCAACT
GTCCTAACCTTGGATTACATCAAGATCCTCTAGTTAATTAACTAGAGTACCCGGGGATCTTATTCCCTTTAACTAA
TAAAAAAAAATAATAAAGCATCACTTACTTAAAATCAGTTAGCAAATTTCTGTCCAGTTTATTCAGCAGCACCTCCT
TGCCCTCCTCCCAGCTCTGGTATTGCAGCTTCCTCCTGGCTGCAAACTTTCTCCACAATCTAAATGGAATGTCAG
TTTCCTCCTGTTCCTGTCCATCCGCACCCACTATCTTCATGTTGTTGCAGATGAAGCGCGCAAGACCGTCTGAAG
ATACCTTCAACCCCGTGTATCCATATGACACGGAAACCGGTCCTCCAACTGTGCCTTTTCTTACTCCTCCCTTTGT
ATCCCCCAATGGGTTTCAAGAGAGTCCCCCTGGGGTACTCTCTTTGCGCCTATCCGAACCTCTAGTTACCTCCAA
TGGCATGCTTGCGCTCAAAATGGGCAACGGCCTCTCTCTGGACGAGGCCGGCAACCTTACCTCCCAAAATGTAA
CCACTGTGAGCCCACCTCTCAAAAAAACCAAGTCAAACATAAACCTGGAAATATCTGCACCCCTCACAGTTACCT
CAGAAGCCCTAACTGTGGCTGCCGCCGCACCTCTAATGGTCGCGGGCAACACACTCACCATGCAATCACAGGC
CCCGCTAACCGTGCACGACTCCAAACTTAGCATTGCCACCCAAGGACCCCTCACAGTGTCAGAAGGAAAGCTAG
CCCTGCAAACATCAGGCCCCCTCACCACCACCGATAGCAGTACCCTTACTATCACTGCCTCACCCCCTCTAACTA
CTGCCACTGGTAGCTTGGGCATTGACTTGAAAGAGCCCATTTATACACAAAATGGAAAACTAGGACTAAAGTACG
GGGCTCCTTTGCATTAACAGACGACCTAAACACTTTGACCGTAGCAACTGGTCCAGGTGTGACTATTAATAATAC
TTCCTTGCAAACTAAAGTTACTGGAGCCTTGGGTTTTGATTCACAAGGCAATATGCAACTTAATGTAGCAGGAGG
ACTAAGGATTGATTCTCAAAACAGACGCCTTATACTTGATGTTAGTTATCCGTTTGATGCTCAAAACCAACTAAAT
CTAAGACTAGGACAGGGCCCTCTTTTTATAAACTCAGCCCACAACTTGGATATTAACTACAACAAAGGCCTTTACT
TGTTTACAGCTTCAAACAATTCCAAAAAGCTTGAGGTTAACCTAAGCACTGCCAAGGGGTTGATGTTTGACGCTA
CAGCCATAGCCATTAATGCAGGAGATGGGCTTGAATTTGGTTCACCTAATGCACCAAACACAAATCCCCTCAAAA
CAAAAATTGGCCATGGCCTAGAATTTGATTCAAACAAGGCTATGGTTCCTAAACTAGGAACTGGCCTTAGTTTTG
ACAGCACAGGTGCCATTACAGTAGGAAACAAAAATAATGATAAGCTAACTTTGTGGACCACACCAGCTCCATCTC
CTAACTGTAGACTAAATGCAGAGAAAGATGCTAAACTCACTTTGGTCTTAACAAAATGTGGCAGTCAAATACTTGC
TACAGTTTCAGTTTTGGCTGTTAAAGGCAGTTTGGCTCCAATATCTGGAACAGTTCAAAGTGCTCATCTTATTATA
AGATTTGACGAAAATGGAGTGCTACTAAACAATTCCTTCCTGGACCCAGAATATTGGAACTTTAGAAATGGAGAT
CTTACTGAAGGCACAGCCTATACAAACGCTGTTGGATTTATGCCTAACCTATCAGCTTATCCAAAATCTCACGGTA
AAACTGCCAAAAGTAACATTGTCAGTCAAGTTTACTTAAACGGAGACAAAACTAAACCTGTAACACTAACCATTAC
ACTAAACGGTACACAGGAAACAGGAGACACAACTCCAAGTGCATACTCTATGTCATTTTCATGGGACTGGTCTGG
CCACAACTACATTAATGAAATATTTGCCACATCCTCTTACACTTTTTCATACATTGCCCAAGAATAAAGAATCGTTT
GTGTTATGTTTCAACGTGTTTATTTTTCAATTGCAGAAAATTTCAAGTCATTTTTCATTCAGTAGTATAGCCCCACC
ACCACATAGCTTATACAGATCACCGTACCTTAATCAAACTCACAGAACCCTAGTATTCAACCTGCCACCTCCCTC
CCAACACACAGAGTACACAGTCCTTTCTCCCCGGCTGGCCTTAAAAAGCATCATATCATGGGTAACAGACATATT
CTTAGGTGTTATATTCCACACGGTTTCCTGTCGAGCCAAACGCTCATCAGTGATATTAATAAACTCCCCGGGCAG
CTCACTTAAGTTCATGTCGCTGTCCAGCTGCTGAGCCACAGGCTGCTGTCCAACTTGCGGTTGCTTAACGGGCG
GCGAAGGAGAAGTCCACGCCTACATGGGGGTAGAGTCATAATCGTGCATCAGGATAGGGCGGTGGTGCTGCAG
CAGCGCGCGAATAAACTGCTGCCGCCGCCGCTCCGTCCTGCAGGAATACAACATGGCAGTGGTCTCCTCAGCG
ATGATTCGCACCGCCCGCAGCATAAGGCGCCTTGTCCTCCGGGCACAGCAGCGCACCCTGATCTCACTTAAATC
AGCACAGTAACTGCAGCACAGCACCACAATATTGTTCAAAATCCCACAGTGCAAGGCGCTGTATCCAAAGCTCAT
GGCGGGGACCACAGAACCCACGTGGCCATCATACCACAAGCGCAGGTAGATTAAGTGGCGACCCCTCATAAAC
ACGCTGGACATAAACATTACCTCTTTTGGCATGTTGTAATTCACCACCTCCCGGTACCATATAAACCTCTGATTAA
ACATGGCGCCATCCACCACCATCCTAAACCAGCTGGCCAAAACCTGCCCGCCGGCTATACACTGCAGGGAACC
GGGACTGGAACAATGACAGTGGAGAGCCCAGGACTCGTAACCATGGATCATCATGCTCGTCATGATATCAATGT
TGGCACAACACAGGCACACGTGCATACACTTCCTCAGGATTACAAGCTCCTCCCGCGTTAGAACCATATCCCAG
GGAACAACCCATTCCTGAATCAGCGTAAATCCCACACTGCAGGGAAGACCTCGCACGTAACTCACGTTGTGCAT
TGTCAAAGTGTTACATTCGGGCAGCAGCGGATGATCCTCCAGTATGGTAGCGCGGGTTTCTGTCTCAAAAGGAG
GTAGACGATCCCTACTGTACGGAGTGCGCCGAGACAACCGAGATCGTGTTGGTCGTAGTGTCATGCCAAATGGA
ACGCCGGACGTAGTCATATTTCCTGAAGCAAAACCAGGTGCGGGCGTGACAAACAGATCTGCGTCTCCGGTCTC
GCCGCTTAGATCGCTCTGTGTAGTAGTTGTAGTATATCCACTCTCTCAAAGCATCCAGGCGCCCCCTGGCTTCG
GGTTCTATGTAAACTCCTTCATGCGCCGCTGCCCTGATAACATCCACCACCGCAGAATAAGCCACACCCAGCCA
ACCTACACATTCGTTCTGCGAGTCACACACGGGAGGAGCGGGAAGAGCTGGAAGAACCATGTTTTTTTTTTTATT
CCAAAAGATTATCCAAAACCTCAAAATGAAGATCTATTAAGTGAACGCGCTCCCCTCCGGTGGCGTGGTCAAACT
CTACAGCCAAAGAACAGATAATGGCATTTGTAAGATGTTGCACAATGGCTTCCAAAAGGCAAACGGCCCTCACGT
CCAAGTGGACGTAAAGGCTAAACCCTTCAGGGTGAATCTCCTCTATAAACATTCCAGCACCTTCAACCATGCCCA



AATAATTCTCATCTCGCCACCTTCTCAATATATCTCTAAGCAAATCCCGAATATTAAGTCCGGCCATTGTAAAAAT
CTGCTCCAGAGCGCCCTCCACCTTCAGCCTCAAGCAGCGAATCATGATTGCAAAAATTCAGGTTCCTCACAGAC
CTGTATAAGATTCAAAAGCGGAACATTAACAAAAATACCGCGATCCCGTAGGTCCCTTCGCAGGGCCAGCTGAA
CATAATCGTGCAGGTCTGCACGGACCAGCGCGGCCACTTCCCCGCCAGGAACCTTGACAAAAGAACCCACACT
GATTATGACACGCATACTCGGAGCTATGCTAACCAGCGTAGCCCCGATGTAAGCTTTGTTGCATGGGCGGCGAT
ATAAAATGCAAGGTGCTGCTCAAAAAATCAGGCAAAGCCTCGCGCAAAAAAGAAAGCACATCGTAGTCATGCTCA
TGCAGATAAAGGCAGGTAAGCTCCGGAACCACCACAGAAAAAGACACCATTTTTCTCTCAAACATGTCTGCGGG
TTTCTGCATAAACACAAAATAAAATAACAAAAAAACATTTAAACATTAGAAGCCTGTCTTACAACAGGAAAAACAAC
CCTTATAAGCATAAGACGGACTACGGCCATGCCGGCGTGACCGTAAAAAAACTGGTCACCGTGATTAAAAAGCA
CCACCGACAGCTCCTCGGTCATGTCCGGAGTCATAATGTAAGACTCGGTAAACACATCAGGTTGATTCATCGGT
CAGTGCTAAAAAGCGACCGAAATAGCCCGGGGGAATACATACCCGCAGGCG 
 
 
Supplemental data 11. Sequences adjacent to the C9orf72 repeat region used to identify on-
target reads from the PacBio No-Amp Targeted Sequencing approach. 
>c9orf72_chr9:27573414-27573528 
GCCGCCTCCTCACTCACCCACTCGCCACCGCCTGCGCCTCCGCCGCCGCGGGCGCAGGCACCGCAACCGCAG
CCCCGCCCCGGGCCCGCCCCCGGGCCCGCCCCGACCACGCCCC 
>c9orf72_chr9:27573547-27573661 
TAGCGCGCGACTCCTGAGTTCCAGAGCTTGCTACAGGCTGCGGTTGTTTCCCTCCTTGTTTTCTTCTGGTTAATC
TTTATCAGGTCTTTTCTTGTTCACCCTCAGCGAGTACTGT 
 
 


