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Ultra-high-throughput microbial community analysis
on the lllumina HiSeq and MiSeq platforms
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DNA sequencing continues to decrease in cost with the lllumina HiSeq2000 generating up to 600 Gb
of paired-end 100 base reads in a ten-day run. Here we present a protocol for community amplicon
sequencing on the HiSeq2000 and MiSeq lllumina platforms, and apply that protocol to sequence 24
microbial communities from host-associated and free-living environments. A critical question as
more sequencing platforms become available is whether biological conclusions derived on one
platform are consistent with what would be derived on a different platform. We show that the
protocol developed for these instruments successfully recaptures known biological results, and
additionally that biological conclusions are consistent across sequencing platforms (the HiSeq2000
versus the MiSeq) and across the sequenced regions of amplicons.
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DNA sequencing cost continues to decline: a vast
price per sequence decrease on Illumina HiSeq2000
and MiSeq platforms further supports democratiza-
tion of sequencing (Tringe and Hugenholtz, 2008).
Interest in amplicon sequencing on Illumina is
growing (Bartram et al., 2011; Caporaso et al.,
2011; Zhou et al., 2011), largely due to lower cost
per sequence than other platforms, enabling high-
throughput microbial ecology at the greatest cover-
age yet possible. Although some technical issues
exist with community sequencing, such as PCR
primer biases and differential DNA extraction
efficiency from different organisms in complex
communities, these techniques continue to vastly
expand our understanding of the microbial world.
Here we present an amplicon sequencing protocol
for the HiSeq2000 and MiSeq platforms, and apply
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this protocol to sequence host-associated and free-
living microbial communities to verify that biologi-
cal conclusions drawn from the data are consistent
across platforms and sequence reads. The HiSeq and
MiSeq platforms differ markedly in scale. The
HiSeq2000 produces >50Gb per day, and in the
course of a 10.8 day run produces 1.6 billion
100-base paired-end reads. By contrast, the MiSeq
is for single-day experiments, and generates 1.5Gb
per day from 5 million 150-base paired-end reads.
Our results capture known differences between
microbial communities on each platform; biological
conclusions drawn are consistent across platforms
and sequence reads. This protocol is therefore ready
for widespread use in microbial community analy-
sis, such as by the Earth Microbiome Project (Gilbert
et al., 2010), which has adopted it for amplicon
sequencing. Details on the sequencing protocol are
provided as Supplementary Methods.

Twenty-four samples were sequenced on three
paired-end I[lumina HiSeq2000 lanes, and in one
paired-end MiSeq run. The samples represented soil
(source: USA; n=8) and several host-associated
environment types: human feces (source: USA;
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n=2), mouth (source: USA; n=2) and skin (source:
USA; n=6); canine feces (source: USA; n=1)
mouth (source: USA; n=1) and skin (source: USA;
n=4). These four paired-end lanes (three on HiSeq
and one on MiSeq) resulted in eight sets of reads,
corresponding to 5 and 3’ reads from each lane.
These sets of reads were treated as independent
replicates to assess the reproducibility of the results.

We were primarily interested in whether known
differences between microbial communities could
be recaptured on these Illumina platforms to
determine their suitability for large-scale surveys
of microbial communities. We observed several
expected results in principal coordinates plots of
weighted UniFrac distances (Figure 1). First, we
observed primary separation of samples based on
whether they were derived from a free-living
environment (soil; cyan) or host-associated environ-
ment (all other colors) (Ley et al., 2008). Next we
observed separation of fecal samples (yellow; red)
from all other host-associated sample types (Costello
et al., 2009).

We were additionally interested in reproducibility
across lanes and reads within and between each
platform. To test this, we ran the 24 samples on
three HiSeq paired-end lanes and 1 MiSeq paired-
end lane, and analyzed each resulting set of
reads independently. As our biological conclusions
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are frequently driven by the results of principal
coordinates analyses based on weighted UniFrac
distances, we compared these plots using Procrustes
analysis (Gower, 1975; Figure 1; Table 1) as
implemented in QIIME and found that the observa-
tions were highly reproducible across lanes, read
directions and platforms. All 28 possible lane/
read pair combinations produced highly significant
P-values based on 10000 Monte Carlo iterations
(P<0.0001; Bonferroni-adjusted o0, =0.0004).
Taken together, these results suggest that the
protocol previously developed for high-throughput
community sequencing on the Illumina GAIIx has
been successfully adapted for the HiSeq2000 and
MiSeq platforms, again greatly decreasing the cost
per sequence of amplicon sequencing to ~ 15000
single-end reads per USD$1 on the HiSeq2000. For
example, based on our lowest high-quality sequence
per lane count of 22928291 reads (Supplementary
File 2, HiSeq 3’ lane 6), if using all 2167 barcodes in
each of 15 lanes on the HiSeq2000, leaving one lane
for a control, then it is possible to sequence 32505
samples in a week at a depth of 10 580 sequences per
sample for approximately $22000 in sequencing
costs. Longer barcodes could additionally be devel-
oped to facilitate more sequences per sample at a
lower depth of sequencing. On the basis of the
lowest high-quality sequence count on the MiSeq of
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Figure 1 Procrustes plots comparing: (a) 5’ reads from HiSeq lane 6 to 5’ reads from HiSeq lane 8; (b) 5’ reads from HiSeq lane 6 to 3’
reads from HiSeq lane 8; (c) 5’ reads from HiSeq lane 6 to 5 MiSeq reads; (d) 5 MiSeq reads to 3’ MiSeq reads. Lines connect

paired samples.
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Table 1 M? and Monte Carlo P-values for all Procrustes comparisons

HiSeq HiSeq HiSeq HiSeq HiSeq HiSeq MiSeq, 5 MiSeq, 3
lane 6, 5 lane 6, 3' lane 7, 5 lane 7, 3 lane 8, 5 lane 8, 3'

Procrustes M?

HiSeq lane 6, 5’

HiSeq lane 6, 3’ 0.006

HiSeq lane 7, 5’ 0.000 0.006

HiSeq lane 7, 3’ 0.005 0.000 0.006

HiSeq lane 8, 5/ 0.000 0.006 0.000 0.005

HiSeq lane 8, 3’ 0.005 0.000 0.006 0.006 0.006

MiSeq, 5 0.006 0.009 0.006 0.008 0.007 0.008

MiSeq, 3’ 0.007 0.007 0.007 0.007 0.007 0.008 0.002
P-value (based on 10 000 Monte Carlo iterations)

HiSeq lane 6, 5’

HiSeq lane 6, 3’ 0.0000

HiSeq lane 7, 5’ 0.0000 0.0000

HiSeq lane 7, 3’ 0.0000 0.0000 0.0000

HiSeq lane 8, 5’ 0.0000 0.0000 0.0000 0.0000

HiSeq lane 8, 3’ 0.0000 0.0000 0.0000 0.0000 0.0000

MiSeq, 5/ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MiSeq, 3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1603532 reads (Supplementary File 2, MiSeq 3'), if
using all 2167 barcodes, it is possible to sequence
2167 samples in a 12h run at a depth of 740
sequence per sample for approximately $800 in
sequencing costs.

A relevant question is whether the decreased cost
of sequencing should be applied to obtain deeper
coverage of samples, or to increase the number of
samples that are sequenced. Figure 1c compares the
results of sequencing the same samples on the HiSeq
2000 at a median depth of 1207 709 sequences per
sample and the MiSeq platform at a depth of 43271
sequences per sample. The highly significant Pro-
crustes result (P<0.0001) implies that we draw the
same beta diversity conclusions from either sequen-
cing run, despite a two order of magnitude increase
in sequencing depth on the HiSeq2000. Similarly,
when sampling to only 10 sequences per sample
Procrustes results are still highly significant
(P<0.0001; Supplementary Figure 1), although the
higher M?* value indicates that the correlation is not
as strong as when sampling to 100 sequences per
sample. These observations, in agreement with
studies that have addressed this question directly
(Kuczynski et al., 2010), suggest that increasing the
sequencing depth is not likely to provide additional
insight into questions of beta diversity, and we
therefore argue that (for questions of beta diversity
in particular) the decreased cost of sequencing
should be applied to study microbial systems using
many more samples, for example, in dense temporal
or spatial analyses, rather than with many more
sequences per sample. Of course, if the objective is
to identify taxa that are very rare in communities,
deeper sequencing will be advantageous. Addition-
ally we note that while as few as 10 sequences per

sample may be useful for differentiating very
different environment types (for example, soil and
feces), as environments become more similar (for
example, two soil samples of different pH) more
sequences will be required to differentiate them.

As sequencing costs continue to decrease our
studies of the microbial world can continue to
increase in scope. The protocol presented here
opens the HiSeq2000 and MiSeq Illumina platforms
to community amplicon sequencing. The data
generated by each is similar, but differs in scale
and therefore support different applications. For
large projects where time is less of an issue but cost
per sequence is a major concern, the HiSeq platform
allows massively parallel sequencing at the lowest
cost. Here we show that comparable data can be
generated on the MiSeq for smaller projects where it
is important to process samples quickly, for exam-
ple, in routine environmental or patient monitoring
or in preliminary investigations for larger projects.
We expect that this is another step toward the era of
ubiquitous DNA sequencing, when sequencers
become standard equipment in research and clinical
laboratories. Finally, we show that technical repli-
cates run on different sequencing platforms and
from sequencing of different regions of amplicons
should yield the same biological conclusions:
critical information as more sequencing platforms
become available.
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Primers for paired-end 16s community sequencing on the
Illumina HiSeq platform using bacteria/archaeal primer
515F/806R.

Field number (space-delimited), description:
1, 5' Illumina adapter

2, Forward primer pad

3, Forward primer linker

4, Forward primer

AATGATACGGCGACCACCGAGATCTACAC TATGGTAATT GT GTGCCAGCMGCCGCGGTAA

2168 GoLay barcoded reverse PCR primers. Each primer is followed by a barcode identifier
generated specifically for this set of primers.

Field number (space-delimited), description:
, Reverse complement of 3' Illumina adapter
, Golay barcode

, Reverse primer pad

, Reverse primer linker

, Reverse primer

O h wWN R

CAAGCAGAAGACGGCATACGAGAT TCCCTTGTCTCC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbco

CAAGCAGAAGACGGCATACGAGAT ACGAGACTGATT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rchcl

CAAGCAGAAGACGGCATACGAGAT GCTGTACGGATT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rchc2

CAAGCAGAAGACGGCATACGAGAT ATCACCAGGTGT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rchc3

CAAGCAGAAGACGGCATACGAGAT TGGTCAACGATA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rchc4

CAAGCAGAAGACGGCATACGAGAT ATCGCACAGTAA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rchc5

CAAGCAGAAGACGGCATACGAGAT GTCGTGTAGCCT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rchcé

CAAGCAGAAGACGGCATACGAGAT AGCGGAGGTTAG AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc?

CAAGCAGAAGACGGCATACGAGAT ATCCTTTGGTTC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc8

CAAGCAGAAGACGGCATACGAGAT TACAGCGCATAC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc9

CAAGCAGAAGACGGCATACGAGAT ACCGGTATGTAC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbcl0
CAAGCAGAAGACGGCATACGAGAT AATTGTGTCGGA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbcilil
CAAGCAGAAGACGGCATACGAGAT TGCATACACTGG AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbcil2
CAAGCAGAAGACGGCATACGAGAT AGTCGAACGAGG AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbci13
CAAGCAGAAGACGGCATACGAGAT ACCAGTGACTCA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbci14
CAAGCAGAAGACGGCATACGAGAT GAATACCAAGTC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbcil5
CAAGCAGAAGACGGCATACGAGAT GTAGATCGTGTA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbci16
CAAGCAGAAGACGGCATACGAGAT TAACGTGTGTGC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbcl7
CAAGCAGAAGACGGCATACGAGAT CATTATGGCGTG AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbci18
CAAGCAGAAGACGGCATACGAGAT CCAATACGCCTG AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbci19
CAAGCAGAAGACGGCATACGAGAT GATCTGCGATCC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc20
CAAGCAGAAGACGGCATACGAGAT CAGCTCATCAGC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc21
CAAGCAGAAGACGGCATACGAGAT CAAACAACAGCT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc22
CAAGCAGAAGACGGCATACGAGAT GCAACACCATCC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc23
CAAGCAGAAGACGGCATACGAGAT GCGATATATCGC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc24
CAAGCAGAAGACGGCATACGAGAT CGAGCAATCCTA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc25
CAAGCAGAAGACGGCATACGAGAT AGTCGTGCACAT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc26
CAAGCAGAAGACGGCATACGAGAT GTATCTGCGCGT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc27
CAAGCAGAAGACGGCATACGAGAT CGAGGGAAAGTC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbhc28
CAAGCAGAAGACGGCATACGAGAT CAAATTCGGGAT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc29
CAAGCAGAAGACGGCATACGAGAT AGATTGACCAAC AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbhc30e
CAAGCAGAAGACGGCATACGAGAT AGTTACGAGCTA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc3i
CAAGCAGAAGACGGCATACGAGAT GCATATGCACTG AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc32
CAAGCAGAAGACGGCATACGAGAT CAACTCCCGTGA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc33
CAAGCAGAAGACGGCATACGAGAT TTGCGTTAGCAG AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc34
CAAGCAGAAGACGGCATACGAGAT TACGAGCCCTAA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc35
CAAGCAGAAGACGGCATACGAGAT CACTACGCTAGA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc36
CAAGCAGAAGACGGCATACGAGAT TGCAGTCCTCGA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc37
CAAGCAGAAGACGGCATACGAGAT ACCATAGCTCCG AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc38
CAAGCAGAAGACGGCATACGAGAT TCGACATCTCTT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc39
CAAGCAGAAGACGGCATACGAGAT GAACACTTTGGA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbhc40
CAAGCAGAAGACGGCATACGAGAT GAGCCATCTGTA AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc4l
CAAGCAGAAGACGGCATACGAGAT TTGGGTACACGT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc42
CAAGCAGAAGACGGCATACGAGAT AAGGCGCTCCTT AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc43
CAAGCAGAAGACGGCATACGAGAT TAATACGGATCG AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT 806rcbc44



CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

TCGGAATTAGAC
TGTGAATTCGGA
CATTCGTGGCGT
TACTACGTGGCC
GGCCAGTTCCTA
GATGTTCGCTAG
CTATCTCCTGTC
ACTCACAGGAAT
ATGATGAGCCTC
GTCGACAGAGGA
TGTCGCAAATAG
CATCCCTCTACT
TATACCGCTGCG
AGTTGAGGCATT
ACAATAGACACC
CGGTCAATTGAC
GTGGAGTCTCAT
GCTCGAAGATTC
AGGCTTACGTGT
TCTCTACCACTC
ACTTCCAACTTC
CTCACCTAGGAA
GTGTTGTCGTGC
CCACAGATCGAT
TATCGACACAAG
GATTCCGGCTCA
CGTAATTGCCGC
GGTGACTAGTTC
ATGGGTTCCGTC
TAGGCATGCTTG
AACTAGTTCAGG
ATTCTGCCGAAG
AGCATGTCCCGT
GTACGATATGAC
GTGGTGGTTTCC
TAGTATGCGCAA
TGCGCTGAATGT
ATGGCTGTCAGT
GTTCTCTTCTCG
CGTAAGATGCCT
GCGTTCTAGCTG
GTTGTTCTGGGA
GGACTTCCAGCT
CTCACAACCGTG
CTGCTATTCCTC
ATGTCACCGCTG
TGTAACGCCGAT
AGCAGAACATCT
TGGAGTAGGTGG
TTGGCTCTATTC
GATCCCACGTAC
TACCGCTTCTTC
TGTGCGATAACA
GATTATCGACGA
GCCTAGCCCAAT
GATGTATGTGGT
ACTCCTTGTGTT
GTCACGGACATT
GCGAGCGAAGTA
ATCTACCGAAGC
ACTTGGTGTAAG
TCTTGGAGGTCA
TCACCTCCTTGT
GCACACCTGATA
GCGACAATTACA
TCATGCTCCATT
AGCTGTCAAGCT
GAGAGCAACAGA
TACTCGGGAACT
CGTGCTTAGGCT
TACCGAAGGTAT
CACTCATCATTC
GTATTTCGGACG
TATCTATCCTGC
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

TTGCCAAGAGTC
AGTAGCGGAAGA
GCAATTAGGTAC
CATACCGTGAGT
ATGTGTGTAGAC
CCTGCGAAGTAT
TTCTCTCGACAT
GCTCTCCGTAGA
GTTAAGCTGACC
ATGCCATGCCGT
GACATTGTCACG
GCCAACAACCAT
ATCAGTACTAGG
TCCTCGAGCGAT
ACCCAAGCGTTA
TGCAGCAAGATT
AGCAACATTGCA
GATGTGGTGTTA
CAGAAATGTGTC
GTAGAGGTAGAG
CGTGATCCGCTA
GGTTATTTGGCG
GGATCGTAATAC
GCATAGCATCAA
GTGTTAGATGTG
TTAGAGCCATGC
TGAACCCTATGG
AGAGTCTTGCCA
ACAACACTCCGA
CGATGCTGTTGA
ACGACTGCATAA
ACGCGAACTAAT
AGCTATGTATGG
ACGGGTCATCAT
GAAACATCCCAC
CGTACTCTCGAG
TCAGTTCTCGTT
TCGTGCGTGTTG
GTTATCGCATGG
GATCACGAGAGG
GTAAATTCAGGC
AGTGTTTCGGAC
ACACGCGGTTTA
TGGCAAATCTAG
CACCTTACCTTA
TTAACCTTCCTG
TGCCGTATGCCA
CGTGACAATAGT
CGCTACAACTCG
TTAAGACAGTCG
TCTGCACTGAGC
CGCAGATTAGTA
TGGGTCCCACAT
CACTGGTGCATA
AACGTAGGCTCT
AGTTGTAGTCCG
TCGTCAAACCCG
TAATCGGTGCCA
TTGATCCGGTAG
CGGGTGTTTGCT
TTGACCGCGGTT
GTGCAACCAATC
GCTTGAGCTTGA
CGCTGTGGATTA
CTGTCAGTGACC
ACGATTCGAGTC
GGTTCGGTCCAT
CTGATCCATCTT
TATGTGCCGGCT
TGGTCGCATCGT
TGTAAGACTTGG
CGGATCTAGTGT
CGATCTTCGAGC
GTCGAATTTGCG
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

GCATCAGAGTTA
GTGGTCATCGTA
CTGAAGGGCGAA
CGCTCACAGAAT
ATTCGGTAGTGC
CGAGCTGTTACC
CAACACATGCTG
ATTCTCTCACGT
CGACTCTAAACG
GTCTTCAGCAAG
CGGATAACCTCC
AGGGTGACTTTA
GACTTCATGCGA
GCCTGTCTGCAA
ACTGATGGCCTC
TTCGATGCCGCA
TGTGGCTCGTGT
AACTTTCAGGAG
TGCACGTGATAA
GTTCGGTGTCCA
AAGACAGCTATC
ATTGACCGGTCA
TTCTCCATCACA
CGTAGGTAGAGG
ATTTAGGACGAC
GGATAGCCAAGG
TGGTTGGTTACG
GTCGTCCAAATG
CAACGTGCTCCA
TACACAAGTCGC
GCGTCCATGAAT
GTAATGCGTAAC
GTCGCCGTACAT
GGAATCCGATTA
CACCCGATGGTT
TTCTGAGAGGTA
ATCCCTACGGAA
GGTTCCATTAGG
GTGTTCCCAGAA
CCGAGGTATAAT
AGCGTAATTAGC
CTCGTGAATGAC
AGGTGAGTTCTA
CCTGTCCTATCT
GGTTTAACACGC
AGACAGTAGGAG
GCCACGACTTAC
ATTGTTCCTACC
GCCGTAAACTTG
GCAGATTTCCAG
AGATGATCAGTC
GAGACGTGTTCT
TATCACCGGCAC
TATGCCAGAGAT
AGGTCCAAATCA
ACCGTGCTCACA
CTCCCTTTGTGT
AGCTGCACCTAA
CCTTGACCGATG
CTATCATCCTCA
ACTCTAGCCGGT
CGATAGGCCTTA
AATGACCTCGTG
CTTAGGCATGTG
CCAGATATAGCA
GAGAGTCCACTT
GAACGGGACGTA
ACGTGTAGGCTT
GGTCTCCTACAG
ACTGACTTAAGG
GATGCTGCCGTT
TTCCTAGGCCAG
ATTAAGCCTGGA
TGGCTTTCTATC
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
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ACAGCTCAAACA
GAGCGTATCCAT
ATGGGCGAATGG
GATCTCTGGGTA
CATCATACGGGT
TACGGATTATGG
ATAGCGAACTCA
TAACGCTGTGTG
AACCAAACTCGA
GCCGTCTCGTAA
CTGGGTATCTCG
GACTACCCGTTG
GCGTTGCAAACT
AACCGCATAAGT
ACCTTACACCTT
GTAGGTGCTTAC
CGCATTTGGATG
ATAACATGTGCG
CTTGAGAAATCG
CTACACAGCACA
GAAATGCTACGT
TCTGAGGTTGCC
GATCATTCTCTC
AGACATACCGTA
GATCCTCATGCG
ATTATCGTCCCT
CCAGACCGCTAT
AGCTCTAGAAAC
TCCATCGACGTG
CGATGTGTGGTT
GCGAAGTTGGGA
GCATTCGGCGTT
CGCCATTGTGCA
TCCAACTGCAGA
TAAAGACCCGTA
TGTATCTTCACC
GACTGACTCGTC
TCGTGGATAGCT
GACGCACTAACT
GGCGATTTACGT
TAAGGCATCGCT
ACCCATACAGCC
CGCACTACGCAT
CAGTCGTTAAGA
CTACGAAAGCCT
ATAATTGCCGAG
GGCATGTTATCG
AGGCACAGTAGG
CTACTTACATCC
CTCTTCTGATCA
ATGCTAACCACG
ACCAATCTCGGC
TATCCAAGCGCA
GTACTGAAGATC
TCGCCGTGTACA
AACTGCGATATG
CTTCCAACTCAT
GAGATCGCCTAT
TGTACATCGCCG
TGTTAAGCAGCA
ACGGCGTTATGT
ACTTTGCTTTGC
CAAAGCGGTATT
CGAAACTACGTA
GAGGACCAGCAA
AATAGCATGTCG
CGGAGTAATCCT
CTGTGTCCATGG
CTTCGCGGATGT
ATAGGCTGTAGT
TGTGTAGCCATG
AAGGGCGCTGAA
GTTTCCGTGGTG
AGGAACCAGACG
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
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TAATGCCCAGGT
TATGAACGTCCG
CCACATTGGGTC
TCAGTCAGATGA
AAGTCACACACA
GCTGTGATTCGA
CTAGCTATGGAC
CTTGACGAGGTT
ACCTGGGAATAT
CTCTGCCTAATT
ATATGACCCAGC
CTCTATTCCACC
ATTGAGTGAGTC
TTATGGTACGGA
GCTAGTTATGGA
CAGATTAACCAG
GGCTGCATACTC
TTGGTAAAGTGC
AAGTGGCTATCC
AACCGATGTACC
TCGATTGGCCGT
GCATTACTGGAC
TTGGGCCACATA
CACACAAAGTCA
GCCAAGGATAGG
CGCCACGTGTAT
GCAACCGATTGT
CATGTGCTTAGG
GTTCCTCCATTA
ACCTGTCCTTTC
GTTCACGCCCAA
CGATCGAACACT
CATGCCAACATG
GAGTACAGTCTA
CCTACATGAGAC
TCCGTGGTATAG
TCTACGGCACGT
ATGCTGCAACAC
TTCTCATGGAGG
CATAGTGATTGG
GCTATCAAGACA
CCGTGACAACTC
CGTTCCTTGTTA
GGAATTATCGGT
CATCAAGCATAG
CATCGCGTTGAC
GCACATAGTCGT
GGCAAATACACT
GTCATGCTCCAG
CCTAGTAAGCTG
TTACCGACGAGT
GCTTAGATGTAG
AAGACGTAGCGG
TTACCTTACACC
TGACTAATGGCC
CTCTCTCACTTG
ATTGCAAGCAAC
CACGTGACATGT
CACAGTTGAAGT
CTAGGATCACTG
GATGACCCAAAT
ACCGGAGTAGGA
TGAGGACTACCT
CAATCGGCTTGC
AACACTCGATCG
TGACCGGCTGTT
GGAGGAGCAATA
AGCGACGAAGAC
CTTCCCTAACTC
TGGAAGAACGGC
GCTAGACACTAC
TTGGATTGAACG
GATATACCAGTG
AACAAACTGCCA
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
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CAAGCAGAAGACGGCATACGAGAT
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GTAGACATGTGT
TACAGTTACGCG
CAAGCCCTAGTA
TAGTGTCGGATC
CTGAGCTCTGCA
CTTCGACTTTCC
GTCATAAGAACC
GTCCGCAAGTTA
CGTAGAGCTCTC
CCTCTGAGAGCT
CCTCGATGCAGT
GCGGACTATTCA
CGTGCACAATTG
CGGCCTAAGTTC
AGCGCTCACATC
TGGTTATGGCAC
CGAGGTTCTGAT
AACTCCTGTGGA
TAATGGTCGTAG
TTGCACCGTCGA
TGCTACAGACGT
ATGGCCTGACTA
ACGCACATACAA
TGAGTGGTCTGT
GATAGCACTCGT
TAGCGCGAACTT
CATACACGCACC
ACCTCAGTCAAG
TCGACCAAACAC
CCACCCAGTAAC
ATATCGCGATGA
CGCCGGTAATCT
CCGATGCCTTGA
AGCAGGCACGAA
TACGCAGCACTA
CGCTTAGTGCTG
CAAAGTTTGCGA
TCGAGCCGATCT
CTCATCATGTTC
CCAGGGACTTCT
GCAATCCTTGCG
CCTGCTTCCTTC
CAAGGCACAAGG
GGCCTATAAGTC
TCCATTTCATGC
TCGGCGATCATC
GTTTCACGCGAA
ACAAGAACCTTG
TACTCTCTTAGC
AACTGTTCGCGC
CGAAGCATCTAC
GTTTGGCCACAC
TCAGGTTGCCCA
TCATTCCACTCA
GTCACATCACGA
CGACATTTCTCT
GGACGTTAACTA
TAGCAGTTGCGT
CACGCTATTGGA
AACTTCACTTCC
CCAGTGGATATA
TGTGTGTAACGC
CCAATCGTGCAA
AGGCTAGCAGAG
GTCACTCCGAAC
CACCGAAATCTG
TGACGTAGAACT
CTATGCCGGCTA
GTGGTATGGGAG
TGTACCAACCGA
AGGGTACAGGGT
AGAGTGCTAATC
TTGGCGGGTTAT
CACGATGGTCAT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

GTCACCAATCCG
CACTAACAAACG
TTCCAGGCAGAT
TATGGTACCCAG
CACGACTTGACA
CTTGGAGGCTTA
ACGTGGTTCCAC
GACGCTTTGCTG
ACAGGGTTTGTA
GCCTATGAGATC
CAAACCTATGGC
ATCGCTTAAGGC
ACCATCCAACGA
GCAATAGGAGGA
CCGAACGTCACT
ACACCAACACCA
CCATCACATAGG
CGACACGGAGAA
GAACCTATGACA
ATGCCGGTAATA
GAACAGCTCTAC
GTGAGTCATACC
TGGCCGTTACTG
TAGAGCTGCCAT
ATCTAGTGGCAA
CCTTCAATGGGA
TTGACGACATCG
ACATACTGAGCA
GGCTAAACTATG
AAGAGCAGAGCC
GGAGAGATCACG
TCAACCCGTGAA
GTTTGAAACACG
AGAGAGACAGGT
TCGCCAGTGCAT
GCTCAGGACTCT
CACTTTGGGTGC
TCTAGCCTGGCA
AATGCAATGCGT
CGAATGAGTCAT
CAACGCTAGAAT
ATCAGAGCCCAT
TCTGTAGAGCCA
CCGACTCTAGGT
ATCCTACGAGCA
GACAACGAATCT
TGCGGTTGACTC
TGAGAAGAAAGG
TCGGATCTGTGA
GCCGGTACTCTA
CACAGGATTACC
CGATATCAGTAG
CATAAGGGAGGC
TGTGTTACTCCT
GGTACCTGCAAT
TCGCCTATAAGG
AGTGGCACTATC
TAACCCGATAGA
GTGTGCTAACGT
CTTGCGGCAATC
TGAGGTTTGATG
ATTGCTGGTCGA
AAGAAGCCGGAC
ACGGGATACAGG
AAGAGTCTCTAG
TCCGTCATGGGT
AGATCTATGCAG
GCACAAGGCAAG
CGGCAAACACTT
GCGAGTTCCTGT
TTCCGAATCGGC
TACCTAGTGAGA
CGTTCTGGTGGT
TTGGTCTCCTCT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

CTGCATACTGAG
CAGGGCCTTTGT
CGATGAATATCG
GTCAATTAGTGG
AGTACGCAGTCT
AGCAGCTATTGC
CTCGGATAGATC
TTCCCGAAACGA
GAACTTTAGCGC
TCCTTAGAAGGC
GATGGACTTCAA
TACTGAGCCTCG
AGAAGGCCTTAT
TGGAGCCTTGTC
CTCGATGTAAGC
AGCTTCGACAGT
ATACGCATCAAG
AGATGTCCGTCA
GCACCTGTTGAA
CCTAGAGAAACT
GAGGTTCTTGAC
CTGTAAAGGTTG
TGAGTCATTGAG
TACGGCAGTTCA
CTCTAGAAGAGT
TGCACAGTCGCT
CATGCGGATCCT
TGCTCCGTAGAA
TGATAGGTACAC
CGAGTTCATCGA
AAGCAGATTGTC
TAGAGGCGTAGG
TCAGCGCCGTTA
TAGACCGACTCC
GTCAACGCTGTC
ACAGGAGGGTGT
GCTGTCGTCAAC
ATAGAGGCCATT
AAGCTTGAAACC
TAAGCGTCTCGA
ATAGCTTCGTGG
CGGGATCAAATT
AGTCATCGAATG
ATCTTGGAGTCG
AGCACCGGTCTT
GCAAATCAGCCT
GCAAGCTGTCTC
AGCGGCCTATTA
TCTTCAACTACC
TGGAATTCGGCT
TAAGATGCAGTC
TGCCGAGTAATC
ACCTTGACAAGA
GTAACCACCACC
CATAGCTCGGTC
AACCATGCCAAC
TATGGAGCTAGT
ACTACCTCTTCA
GATGATAACCCA
GGCCCAATATAA
TTGTATGACAGG
GGTAAGTTTGAC
CTACCACGGTAC
CGGTCTGTCTGA
GTACATGTCGCC
TTCTAGAGTGCG
ACGGATGTTATG
TTGAGGCTACAA
GTAGGAACCGGA
ACATCTAGCAGA
CCGACATTGTAG
CATGTAAGGCTC
TGCAAGCTAAGT
GTGTGTGCCATA
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

TGACAACCGAAT
TAGGCTCGTGCT
CTCCTTAAGGCG
TTGCCTGGGTCA
CAATTCTGCTTC
ACTGGCAAACCT
AATCAGAGCTTG
CAATGTAGACAC
TGGCGATACGTT
GCCTTACGATAG
TACCTGTGTCTT
AACGAGGCAACG
GAAGACAGCGAC
ACACCTGCGATC
GGCGTTGCATTC
ACTAGCGTTCAG
TTGCGACAAAGT
TGCGAGTATATG
TACCACAACGAA
TCTGGAACGGTT
GTACTACCTCGG
TTCCTGTTAACC
CTATCCAAGTGG
CAGTCTAGTACG
GTGTCCGGATTC
TGTGGTGATGTA
CTTTCGTTCAAC
CCGAAGATTCTG
GTTGGCGTTACA
GAAGTAGCGAGC
TTGCGGACCCTA
GCGGAAACATGG
AACGTTAGTGTG
TGCATGACAGTC
TCAATCGCTTTC
CTACCGATTGCG
TCACCCAAGGTA
AGCCAGTCATAC
TAACGGCGCTCT
GTTTGCTCGAGA
CAAACGCACTAA
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GCTAAGTGATGT
AAGGGACAAGTG
AGTGTCGATTCG
CTATTAAGCGGC
CCTACCATTGTT
GAGTCCGTTGCT
GATAACTGTACG
TAAACCTGGACA
CCGAATTGACAA
CTGGCATCTAGC
GGTGGTCGTTCT
ACTATGGGCTAA
GCATTGAGTTCG
GTTGCTGAGTCC
CTATGGTGAACC
GGACCAAGGGAT
GTATTGGTCAGA
AGAACCGTCATA
AACTGGAACCCT
ATACTCGGCTGC
ACGCTTAACGAC
AGCTTACCGACC
AGGGCTATAGTT
TGTCTCGCAAGC
CAGCCGCATATC
GATACGTTCGCA
CCAAGATTCGCC
GAGGCTGATTTA
GAGTTAGCATCA
TGTAGTATAGGC
CTCACGCAATGC
GTCCCGTGAAAT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

GGACAGTGTATT
ACACGACTATAG
GTGTAGGTGCTT
TGAACTAGCGTC
TCCGAGTCACCA
TCCTCTTTGGTC
TCCACCCTCTAT
TCGTGACGCTAA
ACGGCTAGTTCC
GCACTGGCATAT
GGCATTAGTTGA
CGGTAGTTGATC
TGAAAGCGGCGA
GGTTACGGTTAC
ACATCAGGTCAC
GTTGATACGATG
CAGACACTTCCG
TCACCATCCGAG
ACCCACCACTAG
CAGAAGGTGTGG
GAAGCTTGAATC
ACTAGGATCAGT
GCTCCTTAGAAG
TCCCATTCCCAT
TGGCGTCATTCG
AATCCTCGGAGT
CTGGACGCATTA
ACCGATTAGGTA
ATGTGCTGCTCG
TACGTACGAAAC
ATCACATTCTCC
AGCCTGGTACCT
GCTAAAGTCGTA
TCTCAGCGCGTA
GACCCTAGACCT
TATTCAGCGGAC
GTTCCGGATTAG
GCGTGTAATTAG
CTGTAGCTTGGC
ATGCCTCGTAAG
ACCTATGGTGAA
CTGTTACAGCGA
CAGTCAGGCCTT
ACTGAGCTGCAT
ACGAAGTCTACC
ACCGTCTTTCTC
AGTCTGTCTGCG
CCGCACTCAAGT
TGTGGAAACTCC
TTAGGCAGGTTC
TAAGACTACTGG
CGCGAAGTTTCA
CGATACACTGCC
TTGAAATCCCGG
GTTAGGGAGCGA
TTACTGTGGCCG
ATATAAGGCCCA
ACGTAACCACGT
GTCGGAAATTGT
TCTAACGAGTGC
CATCTGGGCAAT
TGTCCGTGGATC
ACTCGGCCAACT
GTTGGTTGGCAT
TTCCACACGTGG
AACCCAGATGAT
GTAGTGTCAACA
TGGAGAGGAGAT
CGTATAAATGCG
AATACAGACCTG
GACTCAACCAGT
GGAAGAAGTAGC
ATCGATCCACAG
ACACCGCACAAT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
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CAAGCAGAAGACGGCATACGAGAT
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CAAGCAGAAGACGGCATACGAGAT

GTCTCCTCCCTT
GTAGCACTCATG
CACCTGTAGTAG
CACGAGCTACTC
TCTCGATAAGCG
TAGACACCGTGT
AGACAAGCTTCC
TCCGCAACCTGA
TCACTTGGTGCG
TTATGTACGGCG
TTGGACGTCCAC
TCCAGGGCTATA
GCGTAGAGAGAC
GAAACTCCTAGA
ATCGGGCTTAAC
TACGCCCATCAG
AAGATCGTACTG
ACTCATCTTCCA
GAGATACAGTTC
GCATGCATCCCA
GATCTAATCGAG
AATCTTGCGCCG
GGAAATCCCATC
GACCGTCAATAC
TTGGAACGGCTT
TCCTAGGTCCGA
TCCTCACTATCA
GCCTGCAGTACT
GCCCAAGTTCAC
ATAAAGAGGAGG
GCGCCGAATCTT
ATCCCAGCATGC
GCTTCCAGACAA
ACACAGTCCTGA
ATTATACGGCGC
ATTCAGATGGCA
TAAACGCGACTC
CCTCGGGTACTA
TTCACCTGTATC
CTCCAGGTCATG
CAGGATTCGTAC
CGCATACGACCT
GCCTCGTACTGA
ACCAACAGATTG
GTGGCCTACTAC
TTCCCTTCTCCG
CATTTGACGACG
AAGTGAAGCGAG
TGCCGCCGTAAT
AACCTCGGATAA
GTGCTTGTGTAG
CAACTAGACTCG
AGTGCCCTTGGT
GGAACGACGTGA
TGTCAGCTGTCG
CTGGTGCTGAAT
GACAGAGGTGCA
TCAGACCAACTG
AGTGATGTGACT
CTTAGCTACTCT
TCGGTCCATAGC
CACGTTTATTCC
GAAACGGAAACG
GGTCGTGTCTTG
CGTCGTCTAAGA
CAAGCGTTGTCC
GACTTATGCCCG
GTGACGTTAGTC
GAGTCTTGGTAA
TCGTCGCCAAAC
AACATGCATGCC
GTCTGTTGAGTG
TGAGTTCGGTCC
TTACGTGGCGAT
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GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

CAATGCCTCACG
TGTACGGATAAC
AATCAACTAGGC
GTGAGGGCAAGT
CGTGGGCTCATT
CGTACCAGATCC
ATGTTTAGACGG
ACATGTCACGTG
CTTTAGCGCTGG
CTGGTCTTACGG
CAAGTCGAATAC
GCAAGTGTGAGG
CTCGGTCAACCA
ACCCTATTGCGG
TCCGTTCGTTTA
ACCACCGTAACC
CATTTCGCACTT
TTAAGCGCCTGA
TGCGGGATTCAT
CAAACTGCGTTG
TTAGACTCGGAA
GACCGATAGGGA
GGCGAACTGAAG
CGGCACTATCAC
AGGTGGTGGAGT
ATTCCCAGAACG
AGACGTTGCTAC
AGAATAGCGCTT
AAGCGTACATTG
GTTATGACGGAT
AGCCTCATGATG
GTGTATCGCCAC
CCAAACTCGTCG
ACGTGAGGAACG
TGAATCGAAGCT
CTGCAGTAAGTA
TATAGGCTCCGC
ATCGTGTGTTGG
CTTCCGCAGACA
GCACTATACGCA
TCTGGGCATTGA
CCAATGATAAGC
TTAAACCGCGCC
CTTGCATACCGG
GTGCACGATAAT
GGTCTAGGTCTA
TCAGGACGTATC
GAAAGGTGAGAA
GAATATACCTGG
GTCGCTTGCACA
TCTACCACGAAG
AATATCGGGATC
TAGTGCATTCGG
TCAATGACCGCA
CTATCGGAAGAT
CGGATTGCTGTA
GGTACTGTACCA
ATCGAATCGAGT
CTAGCAGTATGA
GTTAATGGCAGT
GTATGGAGCTAT
CCTTCTGTATAC
ACGCTGTCGGTT
CTCGTTTCAGTT
GCGAACCTATAC
CTCTCATATGCT
CCAGTATCGCGT
TCGTTTCTTCAG
AGTACCTAAGTG
GGATGCAGGATG
CCACTTGAGAGT
GCACTTCATTTC
AGAATCCACCAC
CTCAAGTCAAAG
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GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

GTACCTAGCCTG
CACTGAGTACGT
TCAAGCAATACG
CATGTTGGAACA
ATGGGACCTTCA
GCTATTCCTCAT
GTCTCTGAAAGA
GTTCTGCTTGTT
GTCAAGACCTCA
TTGTTACGTTCC
CAGTTCGAGATA
AATGTCACCAGA
CAGCCTGCAAAT
TTGCAAGTACCG
GCTTCTCTCACT
CGAGATAGTTTG
CGCGTCAAACTA
TTGACACACGAC
ATAAGGTCGCCT
TTGCCCTTTGAT
CCTGGAATTAAG
TGAGACCCTACA
AAGTATCCTGCG
CAAATGGTCGTC
ACACATAAGTCG
TACTGCCAGTGA
GAGTTTACGGTC
GGCACACCCTTA
GTCCAGCTATGA
TCGCGCAACTGT
ATTCCTCTCCAC
TGGTTCATCCTT
AGCACTTTGAGA
CCACGGTACTTG
ACTAGTTGGACC
GATCAACCCACA
ATGCGAGACTTC
CGCTTGTGTAGC
ATGAATGCGTCC
GACTCTGCTCAG
CACGTACACGTA
CAGAGCTAATTG
TTATCCAGTCCT
CTAAGACGTCGT
GGCTCAGATTCC
CTTGGTAGTGCC
GTGCTGCGCTTA
AGTAGGAGGCAC
ACCCGGATTTCG
CGTCCGTATGAA
CGATTAGGAATC
ACGTCTCAGTGC
TAGTAGCACCTG
AGGTCATCTTGG
TGCTGTGACCAC
ACACTTCGGCAA
ACCTCCCGGATA
GAAGAGGGTTGA
AGTAGACTTACG
TGGAAACCATTG
AGTCCGAGTTGT
CCGCGATTTCGA
ACACACCCTGAC
TCACGAGTCACA
CACAAAGCGATT
CACCGTGACACT
GAAGATCTATCG
GACGGAACAGAC
GGACCGCTTTCA
CACGGTCCTATG
GAATGACGTTTG
ACTTACGCCACG
ACGCCTTTCTTA
TTGGTGCCTGTG
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GGACTACHVGGGTWTCTAAT
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GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

CATCGGATCTGA
CATGTCTTCCAT
GTTACAGTTGGC
CGGACTCGTTAC
TCTCGCACTGGA
TTCTGGTCTTGT
GTCCACTTGGAC
GATTTAGAGGCT
GTCAGCCGTTAA
ACGGTTTCTGGA
GCAGCCATATTG
ATAGGTGTGCTA
ACCTAGCTAGTG
GTCCTGACACTG
GGACTCAACTAA
ATACGGGTTCGT
CCTTTCACCTGT
ATCAGCCAGCTC
GCTCCACAACGT
AAGGAGTGCGCA
AGGGAAAGGATC
ACGACGCATTTG
CGTCACTCCAAG
TTACACAAAGGC
GTATAGTCCGTG
TCGTAAGCCGTC
TGACGCCTCCAA
TTCTCGGTTCTC
GCTACTGGTATG
GAATCCTCACCG
CCTGACACACAC
CAGCGTTTAGCC
GGTATGGCTACT
ACAATGTCACAG
GCCATAGTGTGT
GGTCCCGAAATT
TCTGCGAGTCTG
ATGTAGGCTTAG
TGCTTCCAATTC
GCCGAGATAATT
TCGAGTATCGAA
GCCCTATCTTCT
AGGTACGCAATT
GTCCCTATTATC
TGGGACATATCC
GAACGATCATGT
TTCAGACCAGCC
ACGCATCGCACT
CAGTAGCGATAT
GGATACTCGCAT
CTAAGTTGCAAG
CGCGATATCGTC
CTGATGTACACG
AGGCATCTGCTC
AGACCTGACCCT
CATCGACGAGTT
GGAGTTGAGGTG
AGCATCCCTAAG
CAGACGAGGAAC
TCGCTACAGATG
TCGGTGTACCAA
AACACGGTTTGA
CTTGTGCGACAA
AGAGTAAGCCGG
AGACACCAATGT
AATACGTCAAGC
ATGGCAATTCAG
CAGTGTCATGAA
CGGTGACCTACT
ACATCCCTACTT
TGAAGCACACTA
GTGAATGTTCGA
AGTCGCTACACA
AACCACTAACCG
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

TTCGCTAACCTT
GACACTCACCGT
TCAGAGTAGACT
GACCAAATGTCC
GATGCAACTTCG
CACCACAGAATC
GGAGCTCTGTAT
CCTTAAGGGCAT
GCTGCTACAAGT
GTAAACGACTTG
CGCCCTCTTCTT
ACTAGACGACTA
AGGTTAAGTGCT
ATATCCTGGGAC
TTGTAGCCGACA
TCAGAAGCTCAA
ACTGTGACGTCC
TTGCAGTGCAAC
TGTCATGGCTGA
TTCGTGAGGATA
TCCCAACCTAGG
TAGAATCAACGC
CACAATACACCG
GTATGACTAGCA
ATGCTCTAGAGA
AGCTAGCGTTCA
GGTCTTAGCACC
TACCATCCATCT
AGGGATGGACCA
ACTAATACGCGA
TCATACAGCCAG
GGAGGCCATAAG
GTCCGATCCTAG
CTGTGGGATTCA
TTGTCTACCTAC
GAAGGCTCCTTA
AGATTACAACCG
TCTTCTGCCCTA
TGAAGTCACAGT
CTTAGTGCAGAA
CATCAGTACGCC
TAGAACACCATG
CCGCATGACCTA
GAGAATGGAAAG
AACCCTAACTGG
TCCATACCGGAA
GTTCAGACTAGC
GACACCACAATA
CGATTTAGGCCA
AGGATATTCGTG
CAATACGACCGT
GCCATGTGTGTA
GACTCCTAGACC
AAGGCAAGAAGA
ACGAGGAGTCGA
GCGGTACTACTA
TCAGCTGACTAG
ACCTGATCCGCA
CAAGCTAGCTGT
GTGGATAAACTC
GGTACAATGATC
ACTGTCGCAGTA
CATCCTGAGCAA
CAACATCGTAGC
GGCAATCATCTG
TATCGCGCGATA
TACGGTCTGGAT
TCGTTCAGGACC
TGATCCGGGTAT
CTTCTTCGCCCT
CAGGCATAACAT
ATGTGGCGTGTT
GTGCGGTTCACT
CCTCACTAGCGA
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

AGCTGATAGTTG
GCTCTAGTAACG
TGGTCCTACAAG
CGCTATCCAGAC
GCTTACGTAGGT
AGTTGGTTACGA
CTCTACGAACAG
CCTGTGTTGGTG
GATGGGAGGACT
CAGAATCGCTCA
TGGCACTGGTTA
GGCAGTGTTAAT
AACCCGTCGTCA
AGAGGAGTCGAC
TAAGTCGGCCTA
CAGGGTAGGGTA
CATGGGTGTTAC
GATGCCTAATGA
TTATCGGGCATG
TGGACATAAACC
TGACCTCAAGAC
GCCAAATCGCTC
TCAAAGCTCAAG
TACCAATCGGTG
GTACTCGAACCA
TTCCGGCGATTG
GACATGCGGAGA
CGCACCCATACA
ACATTGAAGCGT
GACGACATTTAG
CCAACTACTCGG
CCGTTATCAGCG
TATGGCCAAACC
TGCCTAAGATCG
TTAACTGGAAGC
ATTCGAGCTGTG
GGTCTGTTGAGT
CTCGTCGACTGA
TCTTTCATACCG
CATTCCCGAAAG
TTGTCAGCTGGA
ATCTGCGCACCA
CCACGTACGTAA
ACGATATGGTCA
GAGACAGTGGAA
TCGTAGTAATGG
AGGCTGTACTCC
CGGAAGAGAACA
CTGCGGATATAC
CTAGCGTGCGTT
ACCATGTAGAAC
TAGCTCACAGCA
GTCTTGGGTCGT
CTGTATGGAGCT
ATGCAACTCGAA
CTAACTGACGCA
AACGTCCTGTGC
AGACGACGTGGA
AAGGTTCCGATA
AGTTTCTGGTGG
TTCCTCCTGCTA
CATCTCAGTCGG
ATATGCGAGACT
GACCACTGCTGT
ATAGACACTCCG
GAATCGCCGATT
TAGAAGGCTCCT
CGACTAACTAGA
TACAACCGAGTA
CTCATGGTAGCA
AACGACACGCTT
CCTGGCTGAATA
TTCGGATGTGAA
CTAGGTCCGACT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

AGATCCCGTACC
TCTGGTGCATCG
CAGCTGGTTCAA
GCTGGATTGTCA
TCTTGTTTCTGG
TTGAACAAGCCA
CCAGGTTAATGC
ATTCGTACCTCT
TAGCGTTCCAGA
CCAGAAGTGTTC
ACGATCATCTGG
ACTGTACATGAG
TGCCCGGACTTA
ATCCCGTACGTG
CTTGTTGTTCTG
TGACAGAATCCA
CACTGTATGAAG
TGGATGCGCATT
GCCCATATCAGA
CGTGTGTGCTCA
ATCCATGAGCGT
TAGACTTCAGAG
TGATTCCCGGTG
AGTTCCACGGCT
GGAAGCTTAACT
GGAGACGTTCTT
ATTGCGCTACCG
CCGACCAGCTTA
CAATCCACCGAA
TACGCGTACAGT
CCGTCAAGATGT
TACACGCTGATG
CGTTTCAAGGAC
GCAGAACTTAGT
ACCCGTTGATGA
GACGTAGAACGG
CGGTACCTACCA
GCGTTTGCTAGC
AGAAACAGCTCT
CTCAGACTCAGA
CCGAGTACAATC
GATATGAACTGC
GCAGTCTAAGAT
CGGCGCATTATA
GGTGCTAATCAC
CGTTTGGAATGA
GGTTAGAGCGGA
GTAGTAGACCAT
ATCAAGATACGC
TCTATCTGGCTT
GGAAACAAACGG
GATTGGCATAGT
GAGTTGTACGAT
CTCGAAATGCAA
AGAAGAAAGGCA
CCACTCTCTCTA
CCTCCTAATTCA
TTCATGGCCAGC
ATTGGACACGCT
AATTCACCTCCT
ATGAAGCACTGT
TTGATGTGAGGT
TCTTGCGGAGTC
TTAGTCGTGACG
TGCCAGACCACT
AGGCTCCATGTA
ACTACTGAGGAT
TATCTGGAAGTG
CAGCTATGGACT
TTGCTGGACGCT
CTACTAGCGGTA
TACAGGACGGGA
CTCAGGAGACTT
TCGTTGGGACTA
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GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

GTCCATGGTTCG
TGGCATGTTGGT
AATCGTAAGGTC
CTTACGAGTAGA
CAACTGTCAGAC
TGACTGCGTTAG
GGCTGATGTCAT
TGTCCAGTTCGG
ACTCGTGATAGC
GCCCTCAAATGC
TAAATCACGCGC
GGCGTGCATTAT
GGTCAATATTGG
AGGTTCTTAGGC
TAGGTGCAATCA
GTCCAAAGCGTT
AGATCGTGCCTA
CTCCTCCCTTAC
GAGCATTACATG
AAGCACGTCTCA
TAGGGAGACCGA
ATAAGCCCAATG
ACGTGCCTTAGA
TCCTGCTATCTA
CACGAAAGCAGG
TCAAGTCCGCAC
TAGCACCTAAAG
GTTTCTTGTTGC
ACCTAAAGCTGC
ACCACGATGCTA
GCATCTAAAGCC
CGTTGACACCCA
CTTGGGTTAGGT
CTACGTGAAATG
GCCAGCTTCATG
GTGCATTCGCCA
TGAGAGTCCCTC
CTCTGTAGCCGA
GCAGTAACTGTC
CATATAGCCCGA
CAGTGCACGTCT
CAAGACTGACCT
CCGATAAAGGTT
CTTTGTCAGGGC
TCCGAAGACAAT
ACTTCGGATGCA
TAACATCAGGCA
TAATGAGATGCC
ATCGGTGGAATT
TATAGTGGGCCT
TCGACGGAGAGA
ATCTGACATCGG
GATAGGGCCAAG
CGGGCTTCATCA
CGTAACGTAATG
TAGCGACCTCAC
ACCCTGGGTATC
AGCGAGAAGTGA
CTTCAAGATGGA
GCTGCGTATACC
ACAAGGCAAGGC
CGTTAGTGACTG
GCCGTTGATGCT
TTCAACCTTTCG
TGGGAGGTGGTA
CGCCTGCCAATA
TTGAGCTTGAGC
TACTAACGCGGT
ATCCGCAGTCAC
AGTGTACCATGA
CCGATTGAATCG
TATATGTGCGAG
CACCCACGTTGA
TAGTGGGTCAAT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

CCTAAACTACGG
ACTCCCGTGTGA
CTGCAAGCCTGT
CCAACAGCCAAT
CGGTTCACATAG
TCAACAGTAGTG
AACACATGGGTT
ATCGTAGTGGTC
CGAGTCACGATT
AGTGCGTTCTAG
TTCTTAACGCCT
ACCCAGTATGGT
CGTTAAGTCAGC
TCACAACACCGC
AGCAAGGTCTTC
TCTAAACCCTCT
CCTGATCACACG
AAGCTGCCTAGT
ATTTGTGGGTAG
TACATGGAGCAT
GCCTCAGCAGTT
CATCTTCTGATC
CAGGTTGTGCCT
GGTTGCCCTGTA
TGGTTTCGAAGA
TGCGTTCTAGCG
AGTCCACTGGTA
GAACTCGCTATG
GGTAGTTCATAG
AGGATGGGATGC
CAGTGATACTGC
GAGGATACTACT
GCATCGTCTGGT
TATGGGTAGCTA
AGGTATTACCGA
TGTCAAAGTGAC
GTAACGGCTCTA
GTGTACATAACG
TGCTGCTCAACG
CGGATGCAAGAG
TGACATTCACGG
CACATATTGGGC
TTCAATAGGGAC
ATAGCCGATGTC
ATGCGTAATGCA
ACTCCGATAGAC
GCTGAGCCTTTG
AACAGAGAGAGC
AATTCCGAACGC
TTAGTACGCAGA
GAATCTGACAAC
CACACTGAAGTC
ACTATCAGTGGC
AGACTCAGACTC
GACCTTTCAAGG
CAAGCAGGTGAG
GGAGAACGACAC
CAGCTTCGACTG
ATCTTTCCCTGA
CTCCGAACAACA
GGTCACACATCA
AGAACTTGACGT
CTTGAACCCGAC
GACGTGTCCATC
AGAGCCAAGAGC
TGGGAATGTTGT
CAATCATAGGTG
ATAAGTAACCGC
GACTTGGTAAAC
AATCACGGTGCT
ACGACCTACGCT
GATGTCATAGCC
TGTTGCGTTTCT
GCATACTACAGC
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

GAGGTATTCTGA
ATGTTCCTCATC
CGGTATAGCAAT
CTTGGCCTGTAG
ATCAAACGCATG
CGGTCCTGAGTT
CTCGAGCGTACT
TTAAGGACTGAC
GTGGAAGAGACA
TAACTAGGACGT
GAAAGAGTCTCT
TCACCGGAATCC
CGACTGCAGCTT
GTTACCCGAGCT
CCTAGGTCCCAA
TTGAGTGGTCTG
CGACGAGATTAT
AGTACTGCCTGC
GAAGTCCACACT
GTAGAATGCTCC
ACACCCTATCGG
AGGAGGATAAAG
GCATGGGTTATC
GTTCCCAACGGT
GTCAGAGTATTG
ATGACAGAACCT
ACAAGTGCTGCT
AATAGTCGTGAC
TACAAGTGGTCC
GCTGGTCTAGTC
GGCATCCTGGTT
GTGCCTCAGGTT
ATTACAGCGACA
ATGCAGAGATCT
CGTATGCCGTAC
AGCCGACTCTGT
CTATTCTTGGCT
TCGGTAGCAACT
CCAAATGATGAC
GCAGGTAACATT
GCACGTTCTACG
GACTGGAGATGG
ACTAAGTACCCG
TAAGTGAGTACC
ATCGACAACACC
AGCACACTACAC
GAATGTTGCGCT
CGCGCAAGTATT
ATAGTTAGGGCT
GTTCAACAGCTG
TCAGCAAATGGT
AGGGACTTCAAT
GAAGTGTATCTG
TCCTGTGCGAGT
CCAACGTAACCA
AAGGTGGACAAG
CAATTGCGTGCA
ACCAGCTCAGAT
ACGGTACCCTAC
TCATAGGGTAGT
ATGGAGTTGTTG
CGTATCTCAGGA
TAGTTCGGTGAC
CCATGGCTGTGT
CTAGTCGCTGGT
TCCAAGCGTCAC
GCTTCATTTCTG
AACTTGGCCGTA
CATACGATACAG
GGTTGAGAAGAG
CTGGGAGTTGTT
ATCATCTCGGCG
ATTACCCACAGG
CACATCAGCGCT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

TGACCATAGTGA
GATAAGCGCCTT
TAGTCTAAGGGT
AATTAGGCGTGT
TGCTCTTGCTCT
TCCACTAGAGCA
CATTGCAAAGCA
GACGGCTATGTT
TCTCTTTCGACA
GATTAGGTTCCG
CTACTCCACGAG
GGTGCAGACAGA
CCGTACCGTATG
ATGTCCGACCAA
AGATGGGACTGG
GTGCCCACTTGA
ACCGAACAATCC
GTCTACCACGCA
TCGCGTCCAGTA
GCCTGATTAAGC
ACGTATTCGAAG
CGGCTACTATGC
AGTTCGGCATTG
TTGGGAGCGAAG
TGTTCGCCCAGA
CGCGTATCTCAG
CGAAAGCATTCC
CCGGACAAGAAG
CGATCCGATCTG
TGCATCGCGTCA
ATGGACCTAGCT
AGGAATACTCAC
CTACCTTGAGGA
CGTGTTATGTGG
GTACGCACAGTT
TGGACTCAGCTA
ACGCGCTAAATC
GACCTGAATACA
ACGTTTGTGGCA
GCTTAACGTGCC
GAATGGATGGGC
CATGAACAGTGT
GACTAGTCAGCT
CAAGAAATTCGC
AAGCTCTCCCAG
TGGATCTGTCCG
CCTACTCGGTGA
ATACCGTCTTTC
AAGGACCGTTTC
AAGTAGGAAGGA
CGTGCCGCTTAA
GCGTCATGCATC
CGTTGGACAAAT
TTGTTGATGGAG
CTTACACTGCTT
AATGCGCGTATA
TGCCATTAGAGC
CGAAGGGTTGGA
GAGCAACATCCT
TCGTGTTGTGGC
ATTTCGACCCGG
TGGATTGTGAAC
CCGTTGGACTAC
TCTGGCTACGAC
TCAGGCGTAAAT
TCACGGTGACAT
CAAGGTCACCTC
CTATACGCGAAC
GAGGAGTAAAGC
GCAGCATGTTAA
GTTGGGATCCTC
TTCAGCGATGGT
ACAATCCCGAGT
GTTCTTGGAGAC
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

TAGCCCTGATGC
TTGTCCCAAGCG
TTCGTACTTCGT
CTGCTCAGGCAT
GACATCTGACAC
CACAACCACAAC
GCACCAATCTGC
ATTAGCAGCGTA
TCCGATAATCGG
CTTTCAGGACCG
CGTCCTACAGTG
GTAACTCAACAG
CGTGGAAGACGA
GAGAGGGATCAC
TCGGCTTGGAAT
TGAACAGGTTCA
GAGAGATCGACG
ATACAAACGCAC
GATTCACTGTGG
GCTTGCCAATCG
CTGACACGAATA
GTTCTAAGGTGA
CGTGAATCAACC
GAGCTAAGTTAC
AGCGATTCCTCG
CCAACCCAGATC
GATTGCTACCAG
GGCTCTAACGTA
AATCTGCACCGA
CCAGCCTTCAGA
CCGTGTTAGACA
ACCTCTATTCGT
GGCAAGGCACAA
GCCATTATAGAG
TAACCGAACCAC
GGTGCGTCACTT
TGTGCTTGTAGG
TGACTCTGCGGT
GTACACTGATAG
TTACATCCCTTG
GGTGTGAGAAAG
CTCTTTGTCGAT
GTGAACTGGATT
CCTAACGGTCCA
TGTAGCCGCTTG
TACCCGACTAAG
CGTAGTACCACA
CGGAGAGACATG
CCAAAGCCAGTT
TACGATGAGTTG
GCTTGGTAGGTT
CCGGAATCCATA
ATCGGCTTCCGA
CACTAGACCCAC
GGAAAGGAGAAT
GAGTATCTGAGT
CTCGCTAGATAG
CCAGGACAGGAA
AAGGGTTAGTCT
GTGACTAGTGAT
GGCCTTCAGTCA
ACACGTTTGGGT
CGAACGTCTATG
TCATGTGAACGA
TCTCCGTTCCCT
CTGATTACGAGA
TCTGAATGGTAG
CATCGTTGGTCG
TAGATCCTCGGA
TCGGACAGTGTT
TGATGTGCTAAG
CAGTAAATCGCA
CAAGTTTCCGCG
ACATCGTTGACG
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

ACGAAAGAGCAG
TGATGAACCCGT
GCTCTTATGCTT
CGACCTCGCATA
CTAATTCTCTGC
GGAAGTGGCCAA
GATAATGTGCAC
CTCTGAGGTAAC
ATTTGCTTTGCC
TACTGGTAAGAC
TTGAGAAGCACT
ATAACGGTGTAC
TCCCGTAGCATG
CAGATGTCGCTA
TGAGCAACATAC
GGTTCATGAACA
GAGCGAGTTAGG
GCTCAATCAGAA
GACCATGTAGTA
CACACGCCTGAT
TCTTCGCAGCAG
TCTCATGTGGAG
TTCCATCATGTC
GTCCTACACAGC
GAGGTGGGAGTT
TGGCCTAGTCAA
TCCTTCCCTGCT
CTCACTGCTTCT
TAGGAGAGACAG
TGTTCCTCTCAC
GCGTTAACCCAA
CCACACGTTTGG
ACAGCATAGCTC
AATGTGGCTCAC
GAGTTCCATTGG
TCTGATCGAGGT
CAAGTGAAGGGA
TGCCCATCAGGT
AGGTTGCTGTAA
TAAGTACTGCAG
GCCGATTGTAAC
CGGTGGAAGCAA
GTTGAAGCACCT
TGTCTTTACCTG
CCTTGTTCACCT
CAACCACTCGGT
TCTTAGTCGGGC
GTACCGTTGCAA
CTGATAGCACAC
ACAGGTAGAGAG
TGCTCACGTGTG
GTAATAATGCCG
CTCGGCACCAAT
ACTCGAAACCAA
ACCGTAAGACAT
ATCACGGGAGAG
TCACTGCTAGGA
CTAATCAGAGTG
TTGGCATTGGCA
TATAATCCGAGG
TCCAGATAGCGT
AATCCGGTCACC
AAGTGCTTGGTA
GGTAAAGGGTCG
GCTTTCTCAATC
ACAGTGCGTCCT
TAGGAACTCACC
TGTATTGGACAG
AGAAAGGGTGTG
GCTCACAATGTG
TATTGCAGCAGC
AGATTCGCTCGA
AGCCGGAGAGTA
CCTGTAGGTTGC
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

AAGGCCTTTACG
CTAGGCAATCAA
AGGACCTCGTTC
CTTGTCTGGAGC
ACCGCATCAATG
AAGGTCAATCGT
ACCTACTTGTCT
TGTTGGATCGTG
ACTGGATCTCGC
TCAAGGGACCTT
AAGTCGACACAT
AACATTGCAGGT
CCATGAAGTGTA
TCCACAGGGTTC
TCATTAGCGTGG
ATGTCGAATAGC
CTGACCGTTAAG
TCGGGCTCTTAG
ACTTTAAGGGTG
TGGACCACTAGT
AACCAGCAGATT
ATCGAGGATCTA
TAGCTGGCGTTC
CACAAGTATCGA
GATTGTGCAACC
CTACAGGGTCTC
GTACCAGGTACT
GTATACCCTTCT
TAGGTCTAGGTC
GACAGTAGCTTC
TGAACGTTGGAT
AGTGTGAACGTT
ATGGTCACAAAC
ACATAGCGGTTC
GCTGTTTGACCG
CGAATACTGACA
TATCCTGGTTTC
CATTGTCCCTAT
ACCGACGCTTGT
CTGTGATCGGAT
ATGTACACCGGT
TAAGCTAAACCG
CATTGGGAGTTC
GATCGGTTAATG
CAGCGACTGTTA
GAGCCCAAAGAG
CGATCACCACAA
CTAGAGCTCCCA
GAACGCAATTCC
ATCCGTCTGACG
TGAAATGTCCCG
ATTCGCCAAGAA
TACGTGATCCCG
TGGGTAGATCTC
AGCAATCGGTAT
GTTGGACGAAGG
ACACTATGAAGC
ACGGAAATCCCT
GGTTTCTATCCT
ACGCAATGTCTG
TCGGTTACGCTG
AAGCCATTGAAC
CGATTGTTCCGG
CCTAAGAGCATC
GATGGTTTCAGC
TAATTGCAGAGC
TACCGGCTTGCA
AGTCGGCATCTC
ATATACCTGCGG
TGTCTGACGCAA
CATATCCAGCCG
TCTCACTGTTCC
GCTATGGAACTC
CTCCACATTCCT
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

TACGTTTGGCGA
AATCGCCCTTGG
CGGCGATGAAAG
CCGCTACGTGAT
CTGGTAAGTCCA
AGAGCTCCTCTG
GACAAACCTTGC
CATTAGCTGGAA
CCACAACGATCA
CCGGTGTGATTC
ATAGTGTTCGGC
TAATCTCGCCGG
CAGATCCCAACC
AGAGATTATGCC
TGAATACCTGGC
CTCCCACTAGAG
AGCCCTGCTACA
CCTTATAGAAGG
GGCCAAGGAAGT
CCTCTACTCTAA
GAGTCGATCTTG
GACCTACCGCAT
ATGTAATAGGCC
GACTCGCAACTA
CTGACGATCCGT
GTGCGAGGACAA
GCAGAGAGGCTA
TCCTTGTCCTTG
CTACAATTGAGG
GTTGACCATCGC
CAATGAGGGAGA
AAGCAACGGTGG
CTCCAATGACGC
ATGGAAGGTGGC
CCGGCTTATGTG
CTGTGCAACGTC
AGTCAATGGCCT
GGAACACATGTT
AGCGCATATCCA
TGCAACTTGCAG
GTGTGGCAGAAG
GTGACCCTGTCA
CACGCAGTCTAC
TTCACTGTGCGG
AACGAATACCAC
ATGGTTCACCCG
TAGCGGAAGACG
CCTCATGCTATT
CCATCTTACCAT
TATGCTCTCTCA
CGTGTAGTAGAT
ACATGGGCGGAA
CCGCTGATGTCA
ACGAGTTTACCG
GGAGATTGGAGA
AAGCCCAGCATT
GGTGAAACCTAT
TGGTAAGAGTCT
GCGCTTAGAATA
AGGTGTATCACC
ATTGTCAAGCAG
TTCGCAGATACG
CATAGGCCATCA
CCTTGGAATCGC
CACTTGCTCTCT
GCAACTTCGGTA
GCCAATCCAACA
CTGGAACATTAG
TTAGCCCAGCGT
AATGGTTCAGCA
CAGCAAGAGGAC
CTAGTACAAGCC
AGAGCGGAACAA
GCAGTTGCCTCA
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CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

CGCGCCTTAAAC
TCCGCGCAAGTT
TAACCACCAACG
TGCGTCAGCTAC
CGAAATGCATGT
ATGATCGGTACA
TTACCCGCACAG
CCTGTTAGCGAA
GCTCCGACCATA
ACAAATCGTTGG
GAAGGAAAGTAG
ACAAACATGGTC
GGACTATCGTTG
GCTATATCCAGG
TATTCCCACGTT
CCATTAGTTCCT
TAACCTTCGCTT
GTAATCTGCCGA
GGTGGCATGGAA
GTCATTGGGCTA
AGAGACGCGTAG
TTAATGGATCGG
ATATTGGCAGCC
TCGCATGGATAC
CAACAATGCCAA
GCCCGACATATA
GATTGAACGCTA
AGTATTCGCGCA
TGCCAACAACAA
CTAAAGTAGCAC
AGTGCTAGGTTA
CGGAAACTCCAT
AGGAAAGCCAGA
GTCTGACGGTCT
GAAACCAAGCTT
TCATCACGGGCT
TGTTCTGAGACG
ATAGCACCAGAT
ATCTCGCTGGGT
GCGCGTGTATCT
AACGCGAAATTC
ATCTGGACGATC
CCAGCTGGACTT
CTCTAACCTCTA
CAACCGAGATTA
GATTCGAGTGTC
GGTAACCTCTGA
AGCGAACCTGTT
ACATGCACATGC
CCTTACCTCCTC
ACACTGGTCCTG
AGCTTGAATCAG
TAAAGCGAGGAG
CGACAACTTGTG
CGCTGGCTTTAG
GTGATACCCGCT
CCAGTTCCAAAG
GTCTGGATTGAA
GCGCAATAGTAT
AGCGTTGTCCAA
CGCCTAAACCGT
AACACCATCGAC
CTATAGACACGA
CAAGAGCGGATG
CCTTTGGCTGAG
CGACCCATACGT
CTGGATTACGGT
ACCACACGTAGT
CTAGTGACCTAG
GGATTCGTGTCC
GTGAGATACCTA
CGCGGTTACTAA
AGGCCCGTTTAC
TGTTGTTGGGAA
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806rchc1944
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806rcbhc1946
806rcbhc1947
806rcbhc1948
806rchc1949
806rchc1950
806rchc1951
806rchc1952
806rchc1953
806rchc1954
806rchc1955
806rchc1956
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806rcbhc1959
806rchc1960
806rchc1961
806rchc1962
806rchc1963
806rchc1964
806rchc1965
806rchc1966
806rchc1967
806rchc1968



CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

CTGAATCTGGTG
GGCCTCACTGAT
GTGGTTCGATGT
TCGAGAGTTTGC
TACGACTCTGGC
GCGTAACTCTCG
CTTTCCCTTCGA
AAGATTTGCAGC
AACGGCTGGAAG
ATCGTCCGCGAT
TCACAGACAATG
GAGACTATATGC
AGAGGGTGATCG
TAGAGAATGCTC
AGAGCATCCACT
ACAGTCTGCATG
AATCGGTCCGAT
CCGTTCAATGGA
CTCTCGGCGTAA
TCCCTCTGAGAG
AAGTTAGTCCGC
TCAGATACCAGC
TCGAAGACGTAT
CACTTCTTTGTG
CGTCGATTGCAC
GTTGCCTCTGAG
CACCTCCAAGGT
GTAAGCCTCGAT
CTCCGCTATAGG
ACTGCTATCGCG
ACCACTTGCCAG
ACCAGAAATGTC
ATGCTTGCTCTT
ACAGTTGTACGC
AGCTACTGCGTC
ACTGCCCGATAC
CACAGCGTCCTA
ACGTCCACTGTG
CGCTAATCGTGA
GGCCGTTCGATT
GGAACTTACTCG
CAGTTACCCAAG
GAGGGACGCAAT
TAGGCCATGTAA
AACCGTCGCCTA
TTACGAAGTTGG
AGATAGCTCGCT
CTGGTTGGCATC
CTGCTTCTTACA
GTTCGAGTGAAT
TTCTTCTACCGC
TCTCTCGATCAT
AATCCATGACAG
GGTATTCAAAGC
GGTCCACCTAAC
TGATCACTCTTC
GGCACGAAAGGT
CATGAGACTGTA
GGTCATCACGAT
AGTCTAGAGTAC
TGCGCAAAGGAG
GGTTTGCACATG
TGGGTTAACACA
TAGGTTGCTTGG
CAGGAACCAGGA
TGCTCGATGTGC
AGGTTTGGCTTG
TACTCCAGGCTG
TTCGGCATAGTG
GTGCCATAATCG
TGCAGATCCAAC
TCACTCTTGTAC
TGGTGGAGTTTC
AGAACACGGAAG

AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG

GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
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GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT

806rchc1969
806rchc1970
806rcbhc1971
806rcbhc1972
806rcbhc1973
806rcbhc1974
806rchc1975
806rchc1976
806rchc1977
806rchc1978
806rchc1979
806rchc1980
806rchc1981
806rchc1982
806rchc1983
806rchc1984
806rchc1985
806rchc1986
806rchc1987
806rchc1988
806rchc1989
806rchc1990
806rchc1991
806rchc1992
806rchc1993
806rchc1994
806rchc1995
806rchc1996
806rcbhc1997
806rchc1998
806rchc1999
806rchc2000
806rchc2001
806rchc2002
806rchc2003
806rchc2004
806rchc2005
806rchc2006
806rchc2007
806rchc2008
806rchc2009
806rchc2010
806rchc2011
806rchc2012
806rchc2013
806rchc2014
806rchc2015
806rchc2016
806rchc2017
806rchc2018
806rchc2019
806rchc2020
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806rchc2024
806rchc2025
806rchc2026
806rchc2027
806rchc2028
806rchc2029
806rchc2030
806rchc2031
806rchc2032
806rchc2033
806rchc2034
806rchc2035
806rchc2036
806rchc2037
806rchc2038
806rchc2039
806rchc2040
806rchc2041
806rchc2042



CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

TCGAAACATGCA
AACTAAGGACTC
AACTCAATAGCG
CTTAGAACGTGC
CCGTATATGCGC
TATGACGTACGA
TCTCTGAACAGG
CCTTTATAGTCC
TGTAGGTGTGCT
TCCCACGAAACA
TACGCTACGACC
GTCAGTATGGCT
CCATATCCCGGA
TCGTACCAGGAT
AGTGACTGTCAA
GGTGAGCAAGCA
AGTTCATACGGC
TCGCTTTAACCT
GGCTTACTTGGA
CCATCCGCAACA
CGCAATGAGGGA
GCTACAAGCCCT
ATTGAAGTCTGG
GGATTACGCTGT
CAGCAGTCTTCG
CGTAGCCAACAT
ATACAGCATACG
CTGAGTGAGTAT
GCTTGTACCGAC
CGCTAGGATGTT
GGACAAGTGCGA
GTTCGTATACGG
CGGGTAGGGTAA
ATGCGCCCGTAT
CTGTCGTGTCAG
ACGGTGAAAGCG
TCACGTATTCTC
GAAGGTGAAGGT
CACATGGGTTTG
TAGGTAACCGAT
GGTCGAATTGCT
TGTAAACAGGTC
GTTACGTGGTTG
AGGATCAGGGAA
TAGGACGGGAGT
GCAACGAACGAG
TGACGGTTTAGC
AAGTGTGGTTGT
CTTCGTTTCGTA
CACCGCTCACAA
CTGAACAGTTGC
CGCTCTTAACGG
GGAGTCTCTTGC
AAGTTCCGGCCT
GCGCTGTTTAAG
GACAATTCCGAA
AGGTCTCCCGAT
ACGATGGTTGAT
AGACTTCTCAGG
GGATGTCTTCGC
TCCTGAACACAG
AAGCCTCTACGA
TACTTGCCACGG
GCATAAACGACT
CTTTGCACTTTG
TGACACGACATC
TGTTGACGATGC
GACAAGAAGGTG
GAGTGCTCTAAC
TTGTGTCTCCCT
CGTTACCGGACT
TGTGCACGCCAT
TCCCAGAAGCTC
ACGCTAGATTGA
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AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
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AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG

GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
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GGACTACHVGGGTWTCTAAT
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GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
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806rchc2088
806rchc2089
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806rchc2092
806rchc2093
806rchc2094
806rchc2095
806rchc2096
806rchc2097
806rchc2098
806rchc2099
806rchc2100
806rchc2101
806rchc2102
806rchc2103
806rchc2104
806rcbhc2105
806rchc2106
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806rchc2109
806rchc2110
806rchc2111
806rchc2112
806rchc2113
806rchc2114
806rchc2115
806rchc2116



CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT
CAAGCAGAAGACGGCATACGAGAT

TTACGGCTGGTC
TGCAATGGTACC
AACAGGTCTCTG
GTGCTAATAGGT
GCGATCACACCT
AATGGACCGTTC
GTACGTCACTGA
TAGCCTGTCGTG
ACAGACGACGGA
TCTATGCGAACG
CTATGAGTCCAG
AGTCCTTTATCC
AGTTTGCGAGAT
TCAACGTGCTGC
GAACCAGTACTC
TGATAATGCACG
TAGTGATGACCA
ACAGCCACCCAT
TATGTTGACGGC
CGAGTATACAAC
TACACCTTACCT
CGTTCAAGCTAG
AACTCGCGCTAC
TACCAGGATTGC
GGTTGTAAGTGT
CAACGAACCATC
CCATGCTTAGAG
AATGGCGACTAT
GACAGGTTGTAT
GACTATAATGGC
TTCAGGAACTAG
CAACAGGTAACT
TAGTTGAGCTGA
GTCTCAAAGCAC
AGTTGCCTGAAC
TGGTAGTCTGAA
GCATGTCGAAAT
CCTATGCACGGT
GCGTGGTCATTA
AGTCACATCCGC
AGCGTCTGAACT
ATCGCGACTGCT
TGGAGGTTCTCA
TGCTTGTAGGCA
CTTAAATGGGCA
GGTATCACCCTG
CGCCTTGATAAG
CGTTTATCCGTT
TTGTACTCACTC
TTCCCACCCATT
GCCGCATTCGAT

AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
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AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
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AGTCAGTCAG
AGTCAGTCAG
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AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
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AGTCAGTCAG
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AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG
AGTCAGTCAG

Field number (space-delimited), description:

1,
2,
3,

Forward primer pad
Forward primer linker
Forward primer

TATGGTAATT GT GTGCCAGCMGCCGCGGTAA

Field number (space-delimited), description:

1, Reverse
2, Reverse
3, Reverse

primer pad
primer linker
primer
AGTCAGTCAG

CC GGACTACHVGGGTWTCTAAT

GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
GGACTACHVGGGTWTCTAAT
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GGACTACHVGGGTWTCTAAT
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806rchc2117
806rchc2118
806rcbhc2119
806rchc2120
806rcbhc2121
806rcbhc2122
806rchc2123
806rchc2124
806rchc2125
806rchc2126
806rchc2127
806rchc2128
806rchc2129
806rchc2130
806rcbhc2131
806rcbhc2132
806rchc2133
806rcbhc2134
806rchc2135
806rchc2136
806rchc2137
806rchc2138
806rchc2139
806rchc2140
806rchc2141
806rchc2142
806rchc2143
806rcbhc2144
806rcbhc2145
806rcbhc2146
806rchc2147
806rchc2148
806rchc2149
806rchc2150
806rchc2151
806rchc2152
806rchc2153
806rchc2154
806rcbhc2155
806rcbhc2156
806rcbhc2157
806rcbhc2158
806rchc2159
806rchc2160
806rchc2161
806rchc2162
806rchc2163
806rchc2164
806rchc2165
806rchc2166
806rcbhc2167



Index sequence primer:

Field number (space-delimited), description:
1, RC of reverse primer

1, RC of reverse primer linker

1, RC of reverse primer pad

ATTAGAWACCCBDGTAGTCC GG CTGACTGACT

Generated by Greg Caporaso (gregcaporaso@gmail.com) 4/8/2011 5:00pm
Last updated by Greg Caporaso (gregcaporaso@gmail.com) 4/21/2011 12:00pm



HiSeq 5' (lane 6)
HiSeq 3' (lane 6)
HiSeq 5' (lane 7)
HiSeq 3' (lane 7)
HiSeq 5' (lane 8)
HiSeq 3' (lane 8)
MiSeq 5'

MiSeq 3'

Before quality filter

49,757,529
49,757,529
41,210,187
41,210,187
42,098,019
42,098,019

4,920,833

4,920,833

Before quality filter
minus PhiX control

49,757,529
49,757,529
41,210,187
41,210,187
42,098,019
42,098,019

2,608,041

2,608,041

After quality filter

43,227,611
22,928,291
36,106,618
29,449,228
36,833,727
32,457,585

1,685,243

1,603,532



Supplementary Information

Supplementary File 1. PCR and sequencing primers, including 2,167 valid Golay barcoded
reverse PCR primers.

Supplementary File 2. Sequence counts for all lanes before and after quality filtering. The
MiSeq run included sequencing of a PhiX control.

Supplementary Figure 1: Procrustes comparison of beta diversity conclusions at different
sampling depths (all comparisons bases on 5’ reads from HiSeq lane 6).

Supplementary Methods: Details on sequencing primers and protocol, read quality control,
and bioinformatics.



Ultra-high-throughput microbial community analysis on the Illumina HiSeq

and MiSeq platforms

Supplementary Methods

PCR and sequencing were performed using a modified version of the protocol
presented in , adapted for the Illumina HiSeq2000 and MiSeq. Briefly, the V4 region
of the 16S rRNA gene was amplified with region-specific primers that included the
[llumina flowcell adapter sequences. The reverse amplification primer also
contained a twelve base barcode sequence that supports pooling of up to 2,167
different samples in each lane. After cluster formation on a HiSeq or MiSeq
instrument, the amplicons were sequenced with custom primers. These sequencing
primers were designed to be complimentary to the V4 amplification primers to
avoid sequencing of the primers, and the barcode is read using a third sequencing
primer in an additional cycle. The amplification primers were adapted from the
(Caporaso, et al., 2010) protocol to include nine extra bases in the adapter region of
the forward amplification primer that support paired-end sequencing on the
HiSeq/MiSeq. The amplification and sequencing primers additionally contain a new
pad region to avoid primer-dimer formation with the modified adapter. The primer
sequences, including the 2,167 valid, secondary-structure checked Golay-barcoded
reverse primers, are provided in Supplementary File 1.

Quality filtering of reads was applied as described previously . Reads were truncated
at their first low-quality base (defined by an ‘A’ or ‘B’ quality score). Reads shorter
than 75 bases were then discarded, as were reads whose barcode did not match an
expected barcode. Sequence counts before and after quality filtering are provided in
Supplementary File 2. In addition to the twenty-four experimental samples, the
MiSeq run also contained a control library made from phiX174 which, in this run,
accounted for 47% of reads. The phiX control was used because of the limited
sequence diversity among the 16S amplicons.

Reads were assigned to OTUs using a closed-reference OTU picking protocol using
the QIIME toolkit, where uclust was applied to search sequences against a subset of
the Greengenes database filtered at 97% identity. Reads were assigned to OTUs
based on their best hit to this database at greater than or equal to 97% sequence
identity. Reads that did not match a reference sequence were discarded. Median
sequence counts per sample after OTU picking were 1,319,792, 1,102,905, and
1,126,194 for the three HiSeq 5 read replicates; 718,186, 918,249, and 1,011,406
for the three HiSeq 3’ read replicates; 43,966 for the MiSeq 5’ reads; and 46,232 for
the MiSeq 3’ reads. Taxonomy was assigned to each read by accepting the
Greengenes taxonomy string of the best matching Greengenes sequence. Weighted
Unifrac distances were computed between all samples in each replicate, and
principal coordinates analysis was applied to visualize the results.



HiSeq preparation and sequencing protocol

16S library pools were initially analyzed by Bioanalyzer (Agilent Technologies, using
DNA1000 chips) to ascertain library quality and average size distribution. The
concentration of the pools was determined via Qubit (Invitrogen, using High
Sensitivity reagents), and the pools diluted to 2nM. Following NaOH denaturation,
the libraries were applied to a v2.5 TruSeq Paired End HiSeq flow cell/cluster kit
(Illumina Inc.) at 4pM per manufacturer’s instructions. For clustering, sequencing of
read 1, sequencing of the index read and sequencing of read 2, customsequencing
primers (IDT) were used at a final concentration of 500nMin Illumina's
hybridization buffer (HT1). Sequencing on the HiSeq (v1 SBS reagents) was done
according to manufacturer’s instructions. Application of the library pools resulted
in approximately 340k clusters/mm2 and 38M reads pass-filter. Base calling was
performed using CASAVA-1.7.0 (Illumina, Inc.).

MiSeq preparation and sequencing protocol

Quantify the library that is to be sequenced. Concentration should be recorded in
Molarity. The most accurate way to quantify the sample is by conducting qPCR.
Common, alternative methods include using the Agilent Bioanalyzer or the
Invitrogen Qubit.

Use the concentration determined to dilute the sample first to 10nM, then to 2nM in
a serial dilution. If the concentration of the amplicon pool is very high, it may be
necessary to take the sample through a more gradual serial dilution with a final goal
of 2nM.

Once the sample has been brought down to 2nM, the MiSeq Protocol provided by
[llumina should be followed for preparation of the library for sequencing. Once the
final desired concentration is reached, 15-30% denatured PhiX must be run with the
amplicon pool. Add the appropriate volumes of PhiX and amplicon pool to a separate
tube to maintain the appropriate concentration (Do not just spike in 25ul of PhiX
into a 1000ul tube of sample). This spike helps balance the extreme base bias
present in 16S amplicon samples. Up to 50% PhiX can be used to be extremely
conservative when sequencing samples that require fewer reads per index, or when
completing the first amplicon run to gauge the appropriate sample loading
concentration.

Sequencing on the MiSeq requires the use of aMiSeq Reagent Cartridge. When
sequencing custom 16S rRNA amplicons, the 300-cycle PE kit is used. The reagent
cartridge must be thawed for about 1-1.5hrs before use. This should be thawed in a
bath of room temperature ultrapure water, no higher than the water line. Once the
cartridge has been thawed, place it in the 4°C refrigerator. The box containing the
cartridge also contains Hybridization Buffer HT1, which should be thawed on the
benchtop, then placed in the 4°C until use.



The MiSeq uses a “Sample Sheet” .csv file set-up through the Illumina Experiment
Manager on a separate PC to dictate the parameters of each run. These instructions
are based on version 1.0.31 of the [llumina Experiment Manager. When creating the
sample sheet for this run, under “Select Workflow” choose “MiSeq Reporter” and
then select “de novo Assembly”.(“Metagenomics” can also be selected at this stage.
The important point is to select “MiSeq Reporter” as this will allow you to obtain
sequences that are not demultiplexed, so demultiplexing can be performed with
QIIME. This is important because QIIME can correct barcode errors while the MiSeq
instrument software does not attempt to correct barcode errors.) Under the field
“Select Compatible Assay” select “TruSeq DNA/RNA” (see Screenshot 1). Fill in the
number listed on the cartridge you'll be using in the “Sample Sheet Name*” adding
two zeros before the 300 (e.g. MS0002657-00300). Then, select “Paired End,” 1
Index Read, Index Cycles 6, and 151x151bp (see Screenshot 2). Note that despite the
barcodes being 12 bases, you should set Index Cycles to 6 in this step - this will be
corrected manually in a subsequent step. On the next screen (no screenshots), fill in
a Sample ID and select one of the standard barcodes Illumina provides (e.g. AO01).
Once the required columns have been filled-in, click in any box to see the word
“valid” in green and then proceed.

Once this .csv file is created, it will need to be edited manually to instruct the MiSeq
to conduct a 12bp index read. This is achieved by opening the appropriate sample
sheet for the run in a text editor (e.g. Notepad on Windows, TextEdit on Mac, or gedit
on Linux). The columns in this sheet are comma separated, so it is crucial to
include/remove the appropriate amount of commas when editing the file. On the
line directly under [Settings] include the command OnlyGenerateFASTQ, 1.
Next, under [Data] replace the 6bp barcode with a 12bp barcode (any will do) to
indicate to the instrument you want a 12bp index read. You will also need to remove
the field 17 Index ID,by removing both the column name and comma. In order to
check that the columns appropriately align in your edited .csv, open the Sample
Sheet in Excel. In Excel, you should see that the columns line-up and that the column
containing I7 Index ID is gone (see Screenshot 3, which is an example of what
the csv should look like after you've edited it).

When preparing the sequencing cartridge, pierce the foil with a 1000ul pipette tip
and add 600ul of the denatured library plus PhiX in the “Load Sample” well. Next,
pierce the foil seals with a pipette tip and add 3.4ul of Index Sequencing Primer
(100uM) to reservoir 13, 3.4ul of Read 1 Sequencing Primer (100uM) into reservoir
12, and 3.4ul of Read 2 Sequencing Primer (100um) to reservoir 14. Next, mix the
contents of each of the reservoirs (12, 13, and 14) with a Pasteur pipette to ensure
that the primers added by the user are mixed with the standard Illumina cocktail
already in the reservoirs. Note that you should mix the contents of each reservoir
with itself so each internal mixture is homogenous - do not mix the contents of
different reservoirs with one another.

After loading the flow cell, buffer, and MiSeq cartridge, the machine will search for
the sample sheet based on the barcode on the cartridge. If edited properly, the MiSeq



will have no trouble accessing your Sample Sheet, and will indicate that the run is
314 cycles (151bp x 12bp x 151bp). The machine will throw an error that this run
requires more cycles than the 300 cycle kit can complete, and that there could be
sequence quality issues. Ignore the error and continue with the sequencing run.
There are enough reagents in the cartridge for 323 cycles.

As of this writing the current version of the MiSeq Control Software (MCS) is RTA
1.13.0. RTA1.14 is currently in development, and will provide better handling of
high-density data. If you're interested in using RTA1.14 before it is released you
should contact [llumina for a software patch and instructions for installing it.

Computer MiseqR {88 IMumina Experiment Manager
12,152

Sample Sheet Wizard - Workflow Selection

Select workflan

@ MiSeq Reparter Select Compatible Assay

© Resequencing
© Amplicon

@ de novo Assembly @ TruSeq DNA/RNA
© Small RNA

© Metagenamics

© Libray 0T Small ANA

TiuSeq Custom Amplicen Sequencin

O Netera

© CasavA

Screenshot 1: Worflow selection.
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Screenshot 2: Worflow parameters.



B MS0002761-00300.csv - Notepad
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Screenshot 3: Example csv file after editing.
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