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Summary

Using recombinant DNA technology, Agrivida, Inc. has developed a variety of maize
that produces the animal feed enzyme phytase in the grain. The corn grain from this
maize variety, maize Event PY203, is harvested and ground into a coarse cornmeal
that is sold to animal feed producers for inclusion in the feed of poultry and swine in
order to improve the nutritional availability of phytate-bound phosphorous in the
diet. Agrivida, Inc. submitted a petition to USDA seeking the deregulation of maize
Event PY203 and after reviewing this petition, USDA has determined that Event
PY203 is not regulated (19-0176-01p). Subsequent to the development of maize
Event PY203, Agrivida, Inc. has developed a second phytase producing maize event,
Event PY1203, with increased levels of phytase expression. The phytase gene phy02
that was used in maize Event PY203 was optimized to better reflect the codon
preference of maize to create the phy0OZopt gene that was introduced into the
genome of maize Event PY1203. In addition, research by Agrivida, Inc. scientists
indicated that the addition of a single alanine residue in the coding sequence of the
y-zein signal sequence of the phy02 gene increased expression levels of the phytase
gene in maize and this modification was engineered into the phy02opt gene present
in maize Event PY1203. These modifications in the phy0Zopt gene resulted in a
threefold increase in the production of phytase in the grain of maize Event PY1203
compared to that of maize Event PY203. The phytase enzyme produced in maize
Event PY1203 is identical to that produced by maize Event PY203 since the codon
optimization of the phy02 gene did not result in changes to the amino acid sequence
of the encoded phytase enzyme. In addition, the additional alanine residue present
in the phy0Zopt gene is in the y-zein signal sequence that is cleaved from the
phytase upon transit of the protein into the endoplasmic reticulum and therefore is
not present in the final phytase enzyme.

The phytase produced by maize Event PY1203 was compared to the phytase
produced in the antecedent Event PY203 and it was demonstrated that the two
phytases are identical based upon comparison of N-terminal amino acid sequence,
enzyme Kkinetic properties, thermal and pH optima, molecular weight and
immunoreactivity. Agrivida, Inc. has concluded that based on this information that
demonstrates the identity of the phytase enzymes in maize Events PY203 and
PY1203 and on the fact that the phytase from maize Event PY203 is “Generally
Regarded as Safe” (GRAS) for inclusion in the feed of poultry and swine (Agrivida,
2017 and 2018)), that the phytase produced by maize Event PY1203 is also GRAS
for this use (Agrivida, 2019). In the course of a biotechnology consultation with the
US FDA, Agrivida, Inc. conducted a food and feed safety evaluation of maize Event
PY203 and concluded that this maize event is as safe and nutritious as conventional
maize (Agrivida, 2020). Accordingly, Agrivida, Inc. has concluded that under 7 CFR
§340.1(c), maize Event PY1203 is exempt from regulation. Contained in this
document is information to support a request for confirmation of exemption,
including a molecular description of the inserted genetic material, methods used to
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produce maize Event PY1203, function of the modified gene, molecular
characterization, and DNA sequence data.

Description of the Genetic Material Introduced into the Genome of
Maize Event PY1203

The Phy02 phytase protein that is expressed in maize Event PY1203 is identical to
the Phy02 phytase protein that is expressed in maize Event PY203 that has been
determined by USDA/APHIS not to be regulated (19-176-01p). The expression
constructs containing the phytase genes in Event PY1203 are different from those
used to create Event PY203. A transformation gene cassette (pAG4916) was
constructed containing two copies of the phy0Zopt phytase gene, each with a
different monocot derived promoter that provide endosperm-specific gene
expression, including the Oryza sativa glutelin-1 gene promoter and the promoter
from the Zea mays Zc2 gene that encodes the 27-kDa zein storage protein. Like the
transformation construct used to create Event PY203, plasmid pAG4916 contains
the manA gene encoding phosphomannose isomerase (PMI) as a plant selectable
marker. The manA gene is expressed by the promoter from the Z. mays ubiquitin 1
gene that provides expression in all maize tissues. As is the case of the phy02 genes
inserted into the genome of Event PY203, the coding sequence of phy0Zopt genes
engineered into Event PY1203 contain the y-zein signal peptide at the N-terminus
that directs the phytase enzyme to the endoplasmic reticulum. They also include
the six amino acid (SEKDEL) coding sequence of the maize endoplasmic reticulum
retention signal that functions to sequester the phytase enzyme in the endoplasmic
reticulum. The genetic elements of plasmid pAG4916 are shown in Figure 1, and the
individual genetic elements in plasmid pAG4916 are described in Table 1. An
alignment of the deduced amino acid sequences of the Phy02 phytase protein
produced by the phy02 gene of Event PY203 and the phy02opt gene of Event PY1203
is presented in Figure 2.

Plasmid pAG4916 was introduced into maize by Agrobacterium-mediated
transformation as described by Negrotto et al. (2000) and transformants were
selected based on the presence of the plant selectable marker manA gene that was
also used in the selection of the Phy02 expressing Event PY203. Data from Southern
analyses and DNA sequencing demonstrated the presence of a single insertion of the
phy0Zopt gene containing T-DNA in maize chromosome 10. The insertion was
shown to contain two copies of the T-DNA organized as an inverse tandem repeat.
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Figure 1. Diagram of transformation plasmid pAG4916. See Table 1 for

descriptions of individual genetic elements.

Cleavage sites for the restriction
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Table 1. Description of the genetic elements in the T-DNA element of plasmid
pAG4916 that was inserted in the genome of Event PY1203.

Genetic Description Position* | Reference
Element
RB Right border region of T-DNA from 4, tumefaciens 12596- Wang et al.,
nopaline Ti plasmid (GenBank accession number 12620 1984
]01826).
GTL Promoter derived from the Oryza sativa Glutelin-1 12916- Quetal, 2008
gene (similar to Genbank accession number 14986
EU264103.1); provides endosperm-specific gene
expression
Z27ss Signal peptide sequence derived from the 27 kDay- | 14996- Torrent et al,,
zein seed storage protein of Zea mays (similar to 15052 2009
Genbank accession number AB086264.1); directs
proteins to the endoplasmic reticulum
Phy02opt Coding sequence of the modified Phy02 phytase 15053- This
gene that was originally derived from the E. coli 16288 document
appA phytase gene (Genbank accession number
EFE63517.1). In pAG4916, each copy of the
Phy02opt coding sequence includes an additional
C-terminal SEKDEL sequence (see below)
SEKDEL (not | Sequence encoding an endoplasmic reticulum 16289- Semenza and
shown) retention peptide 16309 Pelham, 1992
NosT Terminal sequence of the nopaline synthase (nos) 16316- Depicker et
gene from Agrobacterium tumefaciens (similar to 16591 al., 1982
Genbank accession number AJ237588.1).
Terminates gene transcription by providing
polyadenylation signals
ZmZ27 Promoter sequence derived from the Z. mays Zc2 2-1364 Reina et al.,
gene (Genbank accession number X53514.1); 1990;
provides endosperm-specific gene expression. Russell &
Fromm, 1997
Z27ss Signal peptide sequence derived from the 27 kDay- | 1374- Torrent et al,,
zein seed storage protein of Zea mays (similar to 1430 2009
Genbank accession number AB086264.1); directs
proteins to the endoplasmic reticulum (identical to
Z.27ss, above)
Phy02opt Coding sequence of the modified Phy02 phytase 1431- This
gene that was originally derived from the E. coli 2666 document
appA phytase gene (Genbank accession number
EFE63517.1). In pAG4916, each copy of the
Phy02opt coding sequence includes an additional
C-terminal SEKDEL sequence (see below);
(identical to Phy02opt, above)
SEKDEL (not | Sequence encoding an endoplasmic reticulum 2667- Semenza and
shown) retention peptide; (identical to SEKDEL, above) 2687 Pelham, 1992
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J01825).

NosT Terminal sequence of the nopaline synthase (nos) 2694- Depicker et
gene from Agrobacterium tumefaciens (similar to 2969 al., 1982
Genbank accession number AJ237588.1).

Terminates gene transcription by providing
polyadenylation signals

ZmUbi1l Promoter derived from the Z. mays ubiquitin 1 gene | 2976- Christensen
including the first intron (ZmUbi1l intron) (Genbank | 4967 and
accession number S94464.1); directs expression in Quail, 1996
all tissues of Z. mays.

PMI Gene sequence of the manA gene encoding 4983- Negrotto et
phosphomannose isomerase (PMI) derived from E. | 6158 al., 2000
coli (similar to Genbank accession number
EGI11220.1); selectable marker gene

NosT Terminal sequence of the nopaline synthase (nos) 6207- Depicker et
gene from Agrobacterium tumefaciens (similar to 6482 al., 1982
Genbank accession number AJ237588.1).

Terminates gene transcription by providing
polyadenylation signals

LB Left border region of T-DNA from A. tumefaciens 6553- Zambryski et
nopaline Ti plasmid (GenBank accession number 6577 al., 1982

*nucleotide coordinates relative to numbering used in Figure 1.
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Figure 2. Alignment of the deduced amino acid sequences of the Phy02
phytases encoded by the phy02 and phy0Z2opt genes. Dots in the lower line of
each pair indicate identical amino acids. Letters indicate amino acids that differ.
Dashes indicate gaps in one sequence relative to the other. The two phytase
proteins differ only by the addition of an alanine residue at the end of the y-zein
signal sequence (Z27ss, underlined). The endoplasmic retention signal at the C-
terminus (SEKDEL) is underlined.

4758 Phy02 1 MRVLLVALALLALAASATSA-QSEPELKLESVVIVSRHGVRAPTKFTQLMQDVTPDAFYT 59
4916 Phy02 1 &uiiruniiiunnsinnn.. B e e 60

4758 Phy02 60 WPVKLGELTPRGGELIAYLGHYWRQRLVADGLLPKKGCPQSGQVAITIADVDERTRKTGEA 119
4916 Phy02 Bl it e e e e et e e e e e e e e e e 120

4758 Phy02 120 FAAGLAPDCAITVHTQADTSSPDPLEFNPLKTGVCQLDVAQVTDAILERAGGSIADEFTGHY 179
4916 Phy02 L121  iiittt  e  e e eeeeeeeeeeeeeeeeee 180

4758 Phy02 180 QTAFRELERVLNFPQOSNLALKREKQDESASLTQALPSELKVSADNVSLTGAWSLASMLTE 239
4916 Phy02 L8l ittt ittt ittt et e it i e e e e e e e e e e 240

4758 Phy02 240 IFLLQQAQGMPEPGWGRITDSHQWNTLLSLHNAQFDLLQRTPEVARSRATPLLDLIKTAL 299
4916 Phy02 241 i e e e e e e e e 300

4758 Phy02 300 TPHPPQKQAYGVTLPTSVLEFIAGHDTNLANLGGALELQWTLPGQPDNTPPGGELVFERWR 359
4916 Phy02 301 ittt e e e e e e e et et e e 360

4758 Phy02 360 RLSDNSQWIQVSLVEFQTLQQOMRDKTPLFLNTPPGEVKLTLAGCEERNAQGMCSLAGFTQI 419
4916 Phy02 361 i e e e e e e e e e 420

4758 Phy02 420 VNEARIPACSLSEKDEL 436
4916 Phy02 421 ....... 0. 437

Absence of Vector Plasmid Backbone Fragments in the Genome of Event
PY1203

The absence in the genome of Event PY 1203 of DNA fragments derived from outside of
the T-DNA of vector pAG4916 was demonstrated by Southern blot analysis.
Overlapping probes were generated from pAG4916 via PCR, which collectively
represented the entire region of the plasmid vector from the LB to the RB, including the
antibiotic resistance markers, sat and aadA genes, as well as the bacterial origin of
replication and the cos site. The primers that were used to generate these PCR products
that were used as probes are listed in Table 2, and the relative positions of these PCR
products are depicted in Figure 3.

Genomic DNA samples from wild type (untransformed) Z. mays and Event PY1203 as
well as the purified transformation vector pAG4916 were each digested with either
BamHI or EcoRl, separated via agarose gel electrophoresis, and subjected to Southern
analysis using the PCR-generated DIG-labeled probes (Table 2). As depicted in Figure 4,
the probes readily detected the backbone fragments in lanes loaded with vector DNA
(lanes 5 and 6). The same probes, however, did not detect any fragments in either the

Request for Confirmation of Exemption No CBI
Maize Event PY1203 8



wild type or Event PY1203 genomic DNA (lanes 1-4). These results indicate that no
vector backbone-derived sequences are present in the genome of Event PY 1203.

Table 2. PCR primers used to generate hybridization probes to detect presence of

plasmid backbone sequences in Event PY1203.

Primer probe
# Sequence From* To* sense ID
al ACC AGC CAG CCA ACA GCT 6577 6594 --> a
a2 CAT CCA ACT ACGACATITCTCC 7538 7559 <-- a
bl GAG TTG TCG TAG TTG CTT GGA 7520 7540 --> b
b2 CGA TGT ACT GGT ACT GGT T 8624 8642 <-- b
cl GAG AACCAGTACCAGTACA 8621 8639 --> c
c2 AGC CAGTAT ACACTCCGCT 9550 9568 <-- c
dl AGC GGA GTGTATACTGGCT 9550 9568 --> d
d2 CCT CACTGA TTA AGC ATT GG 10610 10629 <-- d
el GCT TAA TCA GTG AGG CACCT 10615 10634 --> e
e2 GGA TGG CAT GAC AGT AAG AG 11550 11569 <-- e
f1 CTC TTA CTG TCA TGC CAT CC 11550 11569 --> f
2 CCT AAG AGA AAAGAGCGTTTAT 12575 12596 <-- f

*Positions “from” and “to” are relative to the diagram of pAG4916 as shown in Figure 3. For reference,
the LB corresponds to positions 6553-6577, and the RB corresponds to positions 12596-12620.
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Figure 3. Positions of probes used for Southern blotting of vector backbone
sequences. Probes a-f (red) were prepared by PCR, labeled with DIG, pooled, and
used to probe genomic DNA derived from Event PY1203. Positions of EcoRI and
BamHI sites as well as the +1 position are indicated for reference.
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Figure 4. Southern blot showing the lack of vector backbone-derived sequences in
the genomic DNA of Event PY1203. Lane 1: wild type (WT) Z. mays DNA digested
with BamHI; lane 2: WT Z. mays DNA digested with EcoRI; lane 3: PY1203 DNA
digested with BamHI; lane 4: PY1203 DNA digested with EcoRI; lane 5: pAG4916
DNA, equivalent to one genome-copy equivalent, digested with BamHI; lane 6:
pAG4916 DNA, equivalent to one gene-copy equivalent, digested with EcoRI; lane 7:
DIG-labeled molecular weight marker. The relative sizes (in base pairs) of the labeled
fragments in lane 7 are indicated to the right.
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Characterization of the T-DNA insertion in maize Event PY1203
DNA Sequencing of the Insert and Maize Flanking Regions

Combining several sequencing strategies such as target enrichment followed by
PacBio sequencing, inverse PCR, long range PCR, and high-fidelity PCR for gap
closure, the DNA sequence of the entire insert in Event PY1203 was elucidated and
is presented in Figure 5. The overall length of the PY1203 locus is 31,814
nucleotides, including two complete T-DNA copies from the pAG4916 construct and
maize genomic DNA flanks. The two T-DNAs in Event PY1203 are arranged as
tandem inverted repeats and flanked by the maize genomic DNA sequences of 5819
nt (nucleotides 131245876-131251694 on chromosome 10) at the left side of the
insertion, as depicted in Figure 6 and Table 2, and 4981 nt (nucleotides 131245833-
131240851 on chromosome 10) at the right side of the insertion (Figure 6; Table 2).
The left-most T-DNA (“T-DNA 1” in Figure 6) is composed of 10,480 nt, while the
right most T-DNA (“T-DNA 2” in Figure 6) has a length of 10,527 nt. The 47 nt
sequence length difference between two T-DNAs is due to differences in the amount
of non-functional (spacer) sequence from the extreme ends of the T-DNA (up to and
including the RB or LB) that was integrated at the locus. For example, the entire RB
sequence was deleted from both copies of the inserted T-DNAs. The entire LB
sequence as well as about 45 nucleotides of spacer sequence was deleted from the
extreme left end of T-DNA 1 (as defined in Figure 6), and all but 3 nucleotides were
deleted from the LB at the extreme right end of T-DNA 2.

The genomic organization of the PY1203 locus was confirmed by PCR and Southern
Blot analyses. Analysis of nucleotide sequence identity between flanking sequences
of the PY1203 locus and the reference maize genome B73 (version
RefGen_v4, Woodhouse et al, 2021) revealed that the T-DNA sequences were
integrated into the maize genome between nucleotides 131245833-131245876 on
maize chromosome 10 and displaced 43 nucleotides of the wild type maize genomic
DNA sequence. No additional vector sequences have been observed at this genetic
locus or any other genomic locations as demonstrated by PCR, locus sequencing, and
Southern Blot analyses. Furthermore, the PY1203 locus appeared to have no
internal deletions or rearrangements of the genetic elements within the two
integrated T-DNAs. The inserted T-DNA sequences are 100% identical to the T-DNA
sequence of pAG4916, with the exception of two nucleotide substitutions 5346G>T
and 5347C>T, which occurred in a single codon of the phosphomannose isomerase
(PMI) selectable marker gene (manA) that is positioned on the T-DNA adjacent to
the right maize genomic DNA flank. The identified mutations lead to a single amino
acid substitution (122Ala>Phe) in the PMI protein sequence. No annotated or
predicted gene sequences were determined for the host genomic DNA sequence at
the site of the T-DNA integration in the PY1203 locus.
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A complete description of the genetic characterization of Event PY1203 is presented
in the GRAS notice submitted by Agrivida, Inc. to the FDA Center for Veterinary
Medicine (Agrivida, 2020).

Figure 5. Nucleotide sequence of the locus of T-DNA insertion and the flanking
maize genomic DNA in Event PY1203. The flanking maize genomic sequence is
designated in lower case letters while the sequence of the T-DNA insertion is
designated in capital letters. The positions of key genetic elements within the locus
sequence are indicated in Table 3.

>PY1203 full locus sequence

cttttatgtaaactagttcaattatgcacttctatacttgctttggtttgtgttagcatc
aatcaccaaaaagggggagattgaaagggaattaggcttacacctatttcctaaatgatt
ttggtggttgaattgcccaacacaaataaattggactaactagtttgctctagtctataa
gttatacaggcgccaaaggttcacaaaaggccaataaaaagaccaagaaaagggttcaat
aaaaagagcaaagggacaactgaaggcaccctggtctggcacaccggactgtccggtgeca
ccaccggacatgtccggtgcaccagggttctccacgcgctgaactcecctcaccttcgggaa
aacgcagagtcgctccgctataattcaccggactgtccggtgtacaccggacagtgtteg
gtgctctaggaatgacgcgactctgaactcgccagcttcgggaatccgcaatggceccagte
cgctataattcgccagacatgttcggtgtacaccggactgtccggtgtgacagcggggcea
acgactactttggcaccaacggtcacctgcaggtgcattaaatgcgcgccagagcgcgca
gaagtcaggcacgcgcgagcaggcgcaccggacactctacagtacatgtccggtgecgeca
ccggacatctaggcgggcccagcagtcagagctccaacggtcggaaccctaacggectgg
tgacgtggctggcgcaccggacatgtccggtgtgcaccagactgtccggtgcaccatgeg
acagacagcctccaccaaacggctagtttggtggttggggctatacatacccccaaccac
cccacattcaagtcatccaagttttccacttctcaaccacttacaagagctaggcattca
attctagacacactcaagtgatcaaatcctctccaattccacacaaggctttagtgatta
gcgagagagatttgttgtgttcttttgagctcttgcgcttggattgectteccttetttete
atttgttctagtgaccaaaactcacttgtaaccgaggcaagagacaccaattgtgtggtg
gtccttgcggggaagttttgttcctggttttgatttgagaatagaagctcactcgatecg
agggaccgtttgagagagggtaagggttgaaagagacccggcctttgtggectcecctcaac
gggaagtaggtttgcaagaaccgaacctcggtaaaacaaatccgcecgtgtcatactcttca
ttcgcttgagatttgttttgcgececctectectcectecggactcattattgtttctaacgctaac
ccggcttgtagttgtgtttaagttgttaaatttcagattcgceccctattcacccecctcta
ggcgactttcaacctttttgtttaagcaagagcgtacggtggtgcgtgtctgatgactaa
cgatgtacgagggaatttcttctggcatgtgtggaacatgctctccaatgatgagaccat
acaaattgtggcatatatcgaagtctgtatgatattgatggttgcaatatagtgctgaaa
caactagattaaaataacaaattttatgtatggctaggatcacaaattgattatgaaaca
ttttctcataacaatataacacacattttgtatataagttatcgtagtatactggtatta
tatattcccgttgcaacacacaagcattcaactagtgattttttatgtctttggecttett
tagaaaagcagcttagatacagaaattagaggcaaagctatttgtttcaaaaccagagcc
ctgacaaaggggtttgttttccttctggattatataagctagattatagggtaagagtag
gagagtaaaatattactttgagatcacagatgagctaaacagaccctaaaattagctctg
atgttgttaaacaccatgtgaattgttcatgtagtggaccctgtgagtttttttataggg
aaaaaggaaactaagctttatagtgtagtatatgcacctccacatctcaaaaggatgatt
gtacggttgcactactttttatcccgtgcgacgagtgecgtcaccgatggagectggtgact
tggtgagctgaccagtgtaggaccgtaggagagaataatagaaaaacgaatggaaagcga
ggacaactgacatgtaaaaaaaacagaggaacgtagaaaggtagagactctatagattta
gccatttaggactacacaatttttttatcaaataggaccgctaaatcgaacctcgcgaaa
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atcgtcctaagaacaactcacacaattaatctatagcaactatcactatttgtacaaaga
cggctcattcagagtcaagccatttctatagagacaatgagttgtccctacaaatgatta
tctaactatgagtgattagcgtcaccatccatctectttttttttctgatgtgggtgataa
catcaaccgcctctaaagcatcatgtgcagagatgactgagttttggagccacctctaat
agaaataaatgtgtaatgtccctccacgctcactccacccecctectectecccaaaccgecata
tcatcctctcacaaaccatgtctcacttgtatagcacgcgtgacagtgtcgtctagtgac
agacctaactacaatgccaagacttaggcacacaagtgcggtcgcttcaccccatcagge
gttgaaatggctagatcccagtgtgaagcgaccttatttaccacatcaactctgacaaag
aggtaaatccttctgttatgcgcecctcatgttgaagagcgccaagagtgttttggggcaag
acaaaggccgccatgggataggcaaaaggagggatgtggcacccactgttcagttgggca
aaggcgccaacatgaaggatttgttgtcgcccatcaagaaggatggtcatttgaccttca
caaagatagtcaaaatatcgttgcctgtgacatcggcggtgaaaggtgatgaacaatgcet
ccaacaagagggatttttatgctgcaatgttccccgecggggecctaaatcgggaatgagg
attcgcggtgaggggatagatttgactctgttaagccattcggggcgaggatggggaatt
gatttcaaggaatggggcaaggataggtggaaattgatttcgaggaatggggcaaggata
gggcctcgagggtatccgcgtattttaataatattatcctctaaaaaatagtgtcecgetca
tggagcgtgtctgatgcctagggttctatttggctaggcgctagatagaatgggatcatce
tgaaaaatccacggtgatctacgggttcatctgaaaaatccacgacatctaccggaatga
gaccacggggttgcagttagggatgacatgtggaattccttgtcgggaaatagctcccceca
tcctecgtccacgtgatgatttttttcccacgggaatgecttgecggaggacatttetttete
attctcgttctccgtggggataaattttcggcaagattcctgttcccacttaaattataa
ttagaacatacgtcatttattattgatgcaaaacattgttacatatacgcatcgtcaaat
gtaagaaattattatgtgtatatcaaaataaacacatttgtgcaatgagtgctcttaaga
aggtaattgcttatttctgtcattaactagtacacgaaaatattgtaacctgctgggagce
ggagatgagaaatgctttatcgtctccgtccccatttacccgttecggattaagagttate
ctcgtttacatctacatcctcgtatgaagaaacttcttcattccatctcecctaagggcatg
ttcaattgctagtaggttggaatgttggatggggttttaatctattccgtcecttatatt
tcgctgtctaacgaatgagccctaacagagtagttcttcacggcaaatcgggatgagtcce
ctgttggcgtttgtagttgcggtgcatcccgcaacaaaaatgctaggeccgeccceccgaggce
ccgaactttcctgctatccgeccececgteccgtggeccgaggeccggagaaggcgcaccacgceca
ccacgggcgggcgtgcgcgccgagtcgceccgactggcecggectgagtgtctgggtttcggect
cagtcgcgggaaaagcagccacggtgctcactgctegtgectttgtttcgaggtggtettyg
ctctgtgacgtcacaactcacaaaggaaagggctcctgcaatggaggaagtgctcaagtyg
catcttctttctccatatcctgtceccttttcggtgeccccgaacgtccaagactttagaaaa
agaaagatatttttgccattactattctaagccaagtttataagaagaaaaaaacagtca
tgtatttatgaattatgacatcaaatgagcactgctagcttcgttttaagctatgtttte
atggtttcgctctctgtcgtgataaatgttaatatccttctatatgaatatagtcaaacce
tttacaagaaaaatagtatatatagagagcaaagcttcggtgaactcgatgctgattgcec
cttgaataagcgtgctcactgactgtagtatcgtagctaaaaacttgcacgagtctgaac
agttctggttattacaaaaatatgtacctaaaaagaatattctctttattttaaattatt
gattattttgaattttctgtatataaacgctgaaataatttatattttaaaaccgaggaa
gcagtgttttttacatataaagatctttttgtactttgtcgacgatcaagggtccccgga
tgggatccaccgcctacggtaccgatttttgtgattgtattactcagaaacaagcttacg
cctcatcagacgagcatgtgtgctacgggagtgatctcctgcagttctatctgctgectce
cactccaatcagcactcagcgaagtcgtacggggtgtttggttggtagaatgatacgatg
catcgtcgtagatgagagatggacatagaccgatagctccgttttgttttttttttggga
cccceccecctceccgatcaagtgtatgacgcatactataggataggccagtttttgtttgtgtece
ggtgcccttttgaaagtacttggtcagagagctataggagaaagctattattgtaaatta
cttttaaaaaatatagtcaccttaatttatgacaatatctataccaaattacaattaaat
aaaaatatatgtccatggtacatatgctactataaatcatattaatgtttatcatgatat
tatggtaaattacttagaataaaatgaatgagttattgtactctcgcaaactagtagagt
aattatcatagcttaaagagtctacaaaataaattattttatgatcatctatatatagaa
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ccgttagggacggatctagaaaaaaaccagaaagctaaagtagtattataataaaaatcg
aactctaaataaacgataaaaactataaaatatataataagattataccatgtacactta
aaattttaaaagagattttagtgaattttcatggacttgagagcggtaggaggggctaga
gcatcagtcacaccgttacatccgtgtctgagaaccgcattgtatatgcaatttttecttg
acaagaggaaacccaccttttatagaaagcttaaggagtaacaacattcaactttcaaac
tactgggtttagcagcttacaggcaggaacaaggccgcaaataaagatatttgtggtatt
ttaaacttggaataatattattgatactaaaaaggcacgaccgtcaaagccgctagattC
GTCAACATGTACTGAATTAATTCGAGCTCGCCAATTCCCGATCTAGTAACATAGATGACA
CCGCGCGCGATAATTTATCCTAGTTTGCGCGCTATATTTTGTTTTCTATCGCGTATTAAA
TGTATAATTGCGGGACTCTAATCATAAAAACCCATCTCATAAATAACGTCATGCATTACA
TGTTAATTATTACATGCTTAACGTAATTCAACAGAAATTATATGATAATCATCGCAAGAC
CGGCAACAGGATTCAATCTTAAGAAACTTTATTGCCAAATGTTTGAACGATCGGGGAAAT
TCGGGGATCTAGAGCTCCCAGCTTAGCAAGAGATGTTAATTTTTTCAGTAAGCTCTTACA
GCTTGTTGTAAACACGCGCTAAACGGCCGTGGCCTTTGACAGTCACCGGTGATTCGTTGG
CGGCAATAAACGCTGATTCACCCGGTTTAAGCTGTAACTGCTGAGAACCTTTCCACAACG
TTGCATCGCCTTCGACGCAGAACAAAATGGCGGCACTCTGCTGGCTAATGGTGGTTTCTT
TATCACTAAGGTCATGCAGCGAGAAGGCAAAATCATCCACTGGAATCGGGAAGTCCAGTT
CTGCACCTTGTTTCACCGGCTGGGTCAACAACTGGTTAGCCGGTTTGGCTTCGAATTTCA
CATTGGCAACCAGTTCCGGAATATCAATGTATTTAGGCGTCAGACCCGCACGCAGCACGT
TATCGGAGTTTGCCATCACTTCCAGCGCCACGCCTTGCAGGTAAGCGTGCGGTGTTTCAG
CGAACAGGAACATCGCTTCGCCAGGGTTCAATTTCACCACATTCAGCAATAGCGGGGAGA
ACAGACCGCTGTCTTCCGGGTAAAATTCAGAAATTAAACGAATCGTTTGCCACGGTTCAC
CCTGCTGGCTATCGAGGGCCGATTTTAAAATCGCCAGCGCGCGGGATTTTTCTTCACCCT
GCATATTCAACAGGCTGGCGAACAGTTCGCTTAAACGTTCGGCATCAGGCTGTTGTAAAA
AGTGAGCAATCGCCGGATGTGCACCTGCGACCGGCTGGAGTAGGGAGACAATCTCGGAAA
ATTCACGAAACGCGTTCATCGCAAGGAAAGGCGTCAGCGCAAAAACCAGCTCCGGCTTGT
GGTTAGGATCTTTATAGTTACGCTCGAAGGCATCCATCGGGATACCTGCGGCATTTTCTT
TGGCAAAACCGATTTCAGAATTGTGTTTGTTTGGATGAACCTGAATGGAGAGTGGCTGTG
CTGCGCATAATACTTTGAACAGGAAAGGCAGTTCGCCAAAGCGTTTGGCAACGGCCTCTC
CGAGCAGAGTCGATTTATCACTCTCAATCACATCACGCAGTGAAACGATATCTCCGGCGG
CATTCTGCACTCGTGAACTGCTTTTCGGATGTGCGCCCATCCACAGCTCGGCCATCGGCT
GGCTGGACGGATTTTCCATACCATAAAGTTCAGTCAACGCCGTTTTGCTGCCCCAGGCAT
AGTTTTGCACTGAGTTAATGAGTTTCTGCATGGTTTAGATCTGGATCTGCAGAAGTAACA
CCAAACAACAGGGTGAGCATCGACAAAAGAAACAGTACCAAGCAAATAAATAGCGTATGA
AGGCAGGGCTAAAAAAATCCACATATAGCTGCTGCATATGCCATCATCCAAGTATATCAA
GATCAAAATAATTATAAAACATACTTGTTTATTATAATAGATAGGTACTCAAGGTTAGAG
CATATGAATAGATGCTGCATATGCCATCATGTATATGCATCAGTAAAACCCACATCAACA
TGTATACCTATCCTAGATCGATATTTCCATCCATCTTAAACTCGTAACTATGAAGATGTA
TGACACACACATACAGTTCCAAAATTAATAAATACACCAGGTAGTTTGAAACAGTATTCT
ACTCCGATCTAGAACGAATGAACGACCGCCCAACCACACCACATCATCACAACCAAGCGA
ACAAAAAGCATCTCTGTATATGCATCAGTAAAACCCGCATCAACATGTATACCTATCCTA
GATCGATATTTCCATCCATCATCTTCAATTCGTAACTATGAATATGTATGGCACACACAT
ACAGATCCAAAATTAATAAATCCACCAGGTAGTTTGAAACAGAATTCTACTCCGATCTAG
AACGACCGCCCAACCAGACCACATCATCACAACCAAGACAAAAAAAAGCATGAAAAGATG
ACCCGACAAACAAGTGCACGGCATATATTGAAATAAAGGAAAAGGGCAAACCAAACCCTA
TGCAACGAAACAAAAAAAATCATGAAATCGATCCCGTCTGCGGAACGGCTAGAGCCATCC
CAGGATTCCCCAAAGAGAAACACTGGCAAGTTAGCAATCAGAACGTGTCTGACGTACAGG
TCGCATCCGTGTACGAACGCTAGCAGCACGGATCTAACACAAACACGGATCTAACACAAA
CATGAACAGAAGTAGAACTACCGGGCCCTAACCATGGACCGGAACGCCGATCTAGAGAAG
GTAGAGAGGGGGGGGGGGGGAGGACGAGCGGCGTACCTTGAAGCGGAGGTGCCGACGGGT
GGATTTGGGGGAGATCTGGTTGTGTGTGTGTGCGCTCCGAACAACACGAGGTTGGGGAAA
GAGGGTGTGGAGGGGGTGTCTATTTATTACGGCGGGCGAGGAAGGGAAAGCGAAGGAGCG
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GTGGGAAAGGAATCCCCCGTAGCTGCCGTGCCGTGAGAGGAGGAGGAGGCCGCCTGCCGT
GCCGGCTCACGTCTGCCGCTCCGCCACGCAATTTCTGGATGCCGACAGCGGAGCAAGTCC
AACGGTGGAGCGGAACTCTCGAGAGGGGTCCAGAGGCAGCGACAGAGATGCCGTGCCGTC
TGCTTCGCTTGGCCCGACGCGACGCTGCTGGTTCGCTGGTTGGTGTCCGTTAGACTCGTC
GACGGCGTTTAACAGGCTGGCATTATCTACTCGAAACAAGAAAAATGTTTCCTTAGTTTT
TTTAATTTCTTAAAGGGTATTTGTTTAATTTTTAGTCACTTTATTTTATTCTATTTTATA
TCTAAATTATTAAATAAAAAAACTAAAATAGAGTTTTAGTTTTCTTAATTTAGAGGCTAA
AATAGAATAAAATAGATGTACTAAAAAAATTAGTCTATAAAAACCATTAACCCTAAACCC
TAAATGGATGTACTAATAAAATGGATGAAGTATTATATAGGTGAAGCTATTTGCAAAAAA
AAAGGAGAACACATGCACACTAAAAAGATAAAACTGTAGAGTCCTGTTGTCAAAATACTC
AATTGTCCTTTAGACCATGTCTAACTGTTCATTTATATGATTCTCTAAAACACTGATATT
ATTGTAGTACTATAGATTATATTATTCGTAGAGTAAAGTTTAAATATATGTATAAAGATA
GATAAACTGCACTTCAAACAAGTGTGACAAAAAAAATATGTGGTAATTTTTTATAACTTA
GACATGCAATGCTCATTATCTCTAGAGAGGGGCACGACCGGGTCACGCTGCACTGCAGGA
ATTCCAATTCCCGATCTAGTAACATAGATGACACCGCGCGCGATAATTTATCCTAGTTTG
CGCGCTATATTTTGTTTTCTATCGCGTATTAAATGTATAATTGCGGGACTCTAATCATAA
AAACCCATCTCATAAATAACGTCATGCATTACATGTTAATTATTACATGCTTAACGTAAT
TCAACAGAAATTATATGATAATCATCGCAAGACCGGCAACAGGATTCAATCTTAAGAAAC
TTTATTGCCAAATGTTTGAACGATCGGGGAAATTCGGGGACCTAGGTTACAGCTCGTCCT
TCTCGGAGAGGGAGCAGGCCGGGATGCGGGCCTCGTTCACGATCTGGGTGAAGCCGGCGA
GGGAGCACATGCCCTGCGCGTTGCGCTCCTCGCAGCCGGCCAGGGTGAGCTTCACCTCGC
CCGGCGGGGTGTTGAGGAAGAGCGGGGTCTTGTCGCGCATCTGCTGGAGGGTCTGGAACA
CGAGGGACACCTGAATCCACTGGGAGTTGTCGGAGAGGCGGCGCCAGCGCTCGAACACCA
GCTCGCCGCCCGGCGGGGTGTTGTCCGGCTGGCCCGGGAGGGTCCACTGCAGCTCCAGGG
CGCCGCCGAGGTTGGCGAGGTTGGTGTCGTGGCCGGCGATGAAGAGCACCGAGGTCGGGA
GGGTCACGCCGTAGGCCTGCTTCTGCGGCGGGTGCGGGGTGAGGGCGGTCTTGATGAGGT
CGAGGAGCGGGGTGGCGCGGGAGCGGGCCACCTCCGGGGTGCGCTGGAGGAGGTCGAACT
GGGCGTTGTGGAGGGAGAGGAGGGTGTTCCACTGGTGGGAGTCGGTGATGCGGCCCCAGC
CCGGCTCCGGCATGCCCTGGGCCTGCTGGAGGAGGAAGATTTCGGTGAGCATGGAGGCGA
GGGACCAGGCGCCGGTGAGGGACACGTTGTCGGCGGACACCTTCAGCTCGGACGGGAGGG
CCTGGGTGAGGGAGGCGGACTCGTCCTGCTTCTCGCGCTTGAGGGCGAGGTTCGACTGCG
GGAAGTTGAGCACGCGCTCCAGCTCGCGGAAGGCGGTCTGGTAGTGGCCGGTGAAGTCGG
CGATGGAGCCGCCGGCGCGCTCCAGGATGGCGTCGGTCACCTGGGCCACGTCGAGCTGGC
ACACGCCGGTCTTGAGCGGGTTGAAGAGCGGGTCCGGGGAGGAGGTGTCGGCCTGGGTGT
GCACGGTGATGGCGCAGTCCGGGGCGAGGCCGGCGGCGAAGGCCTCGCCCGTCTTGCGGE
TGCGCTCGTCCACGTCGGCGATGATCGCCACCTGGCCGGACTGCGGGCAGCCCTTCTTCG
GGAGGAGGCCGTCGGCCACGAGGCGCTGGCGCCAGTAGTGGCCGAGGTAGGCGATCAGCT
CGCCGCCGCGCGGGGTCAGCTCGCCGAGCTTCACCGGCCAGGTGTAGAAGGCGTCCGGGG
TCACGTCCTGCATGAGCTGCGTGAACTTGGTCGGGGCGCGCACCCCGTGGCGCGACACGA
TCACCACGGACTCCAGCTTCAGCTCCGGCTCGGACTGCGCAGCGCTGGTGGCGCTCGCAG
CGAGAGCCAGGAGAGCGAGGGCAACGAGCAACACCCTCATGGTGGATCCGGTGTCGATCG
GGTTCTTCTGCGCTCTGGAGTAGATAAAGCTAATGGTCTGAAGACCCAGTGGTGGTGATG
GAGAAGTGCACAGGCATGCGAGCGTTATTTATAGCTTTGATTAATTAACACAATTTCTTG
TGTTCTTATGCCACCGAGACGGCTGTAGGCAGCTTCATGGTTTCTTGCCAAATGTATATG
ACTCGTCACTCTCTTTACGTAGCACGTCGATGGTTCATCTGGAATCATTCTGTACTTCTG
CGTGGCTCAGTTTTGTTGCCTTCTACAGGTTGTTGATCTACGTAAAACGAATTAGATTTA
GCTTGACATATGGCTTTTTTTTTGTTGTAAATTTACTTTACACGTCAAGGATTTTTGTCC
TGTTCCGGCCTATTTTATTTTTCATGAAACGATCTTTGTAATGCAATATGAGTTGTTTGT
AATGTCTTGTGAGCTGTAAGCATGTATATCAGATGAGTATGATCTCGGCATGACTCACCG
TGTTTCTTTGCACACAGAGAGGATTTGTTTGATTGTTTCTTACCCAATACCCTTGACGTG
CAATTTTGGTTGATGTTCTGTGAGTTGTTAAGGATACAACGAATTCTTGGAGCTTTACAT
GCCAATGCATGGTTGTTTCGTGTTCCTCAACATTTAAGGACTTATTCGGTTGCACCTGGA
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TCGAAGGGGATTGGGAGAAATCGATTAAATCTCCTTCTATTTAATTTTGACTAGGAAGAG
ATTTAATCGTTTCCAACCCCTTTCGATCCAGACGTAAGCGAACAAGTTATTTATTTGGAT
ACCTCTTATTCATCTTAATACACACATGGTATTAAGTTGCCACTAGTCATATGCCTGTGC
ATTGCTACGGTTTATATTATATATATATATATATATATATATATATATATATATATATAT
GATAAATTTTGTTTTAATAAAACATATGTTTTCTATTGATTAGGTTGTGTGAATATGAGC
CAACAACCAAGGTCCAGAACACTTATACATAATTTCACCTTATTTTGTACATAAACTCTC
TTATTATAGTAGTAAGAGAAGAGATTATAAGAGTGCGGGTTGATTATAAAGAAATGTAGG
AGTTTTTTAATAATATTGACACGAGACGATCGTTGAACTGGTGCTTTAATATAGTAAAGA
TAAAGATTGGTGTTGGGGACTTGTTCTCAAATGCTATGAATTAAGAACAAGGCAACATAA
AATGTTAAATATCAAAATCCTTCGTCCTTCGAAGCATTATTTTCCTTTGGATATAATGGA
TTTCGGACGAAGGTTATGAAGGTCATACCTTCATAATCATAATCAAATGAAAAAGTAAAG
AAGATTCACACATAAAATAATATGATTACTTTGGTACCCAATTCCCGATCTAGTAACATA
GATGACACCGCGCGCGATAATTTATCCTAGTTTGCGCGCTATATTTTGTTTTCTATCGCG
TATTAAATGTATAATTGCGGGACTCTAATCATAAAAACCCATCTCATAAATAACGTCATG
CATTACATGTTAATTATTACATGCTTAACGTAATTCAACAGAAATTATATGATAATCATC
GCAAGACCGGCAACAGGATTCAATCTTAAGAAACTTTATTGCCAAATGTTTGAACGATCG
GGGAAATTCGGGGACCTAGGTTACAGCTCGTCCTTCTCGGAGAGGGAGCAGGCCGGGATG
CGGGCCTCGTTCACGATCTGGGTGAAGCCGGCGAGGGAGCACATGCCCTGCGCGTTGCGC
TCCTCGCAGCCGGCCAGGGTGAGCTTCACCTCGCCCGGCGGGGTGTTGAGGAAGAGCGGG
GTCTTGTCGCGCATCTGCTGGAGGGTCTGGAACACGAGGGACACCTGAATCCACTGGGAG
TTGTCGGAGAGGCGGCGCCAGCGCTCGAACACCAGCTCGCCGCCCGGCGEGEGTGTTGTCC
GGCTGGCCCGGGAGGGTCCACTGCAGCTCCAGGGCGCCGCCGAGGTTGGCGAGGTTGGTG
TCGTGGCCGGCGATGAAGAGCACCGAGGTCGGGAGGGTCACGCCGTAGGCCTGCTTCTGC
GGCGGGTGCGGGGTGAGGGCGGTCTTGATGAGGTCGAGGAGCGGGGTGGCGCGGGAGCGG
GCCACCTCCGGGGTGCGCTGGAGGAGGTCGAACTGGGCGTTGTGGAGGGAGAGGAGGGTG
TTCCACTGGTGGGAGTCGGTGATGCGGCCCCAGCCCGGCTCCGGCATGCCCTGGGCCTGC
TGGAGGAGGAAGATTTCGGTGAGCATGGAGGCGAGGGACCAGGCGCCGGTGAGGGACACG
TTGTCGGCGGACACCTTCAGCTCGGACGGGAGGGCCTGGGTGAGGGAGGCGGACTCGTCC
TGCTTCTCGCGCTTGAGGGCGAGGTTCGACTGCGGGAAGTTGAGCACGCGCTCCAGCTCG
CGGAAGGCGGTCTGGTAGTGGCCGGTGAAGTCGGCGATGGAGCCGCCGGCGCGCTCCAGG
ATGGCGTCGGTCACCTGGGCCACGTCGAGCTGGCACACGCCGGTCTTGAGCGGGTTGAAG
AGCGGGTCCGGGGAGGAGGTGTCGGCCTGGGTGTGCACGGTGATGGCGCAGTCCGGGGLG
AGGCCGGCGGCGAAGGCCTCGCCCGTCTTGCGGGTGCGCTCGTCCACGTCGGCGATGATC
GCCACCTGGCCGGACTGCGGGCAGCCCTTCTTCGGGAGGAGGCCGTCGGCCACGAGGLCGC
TGGCGCCAGTAGTGGCCGAGGTAGGCGATCAGCTCGCCGCCGCGCGGGGTCAGCTCGCCG
AGCTTCACCGGCCAGGTGTAGAAGGCGTCCGGGGTCACGTCCTGCATGAGCTGCGTGAAC
TTGGTCGGGGCGCGCACCCCGTGGCGCGACACGATCACCACGGACTCCAGCTTCAGCTCC
GGCTCGGACTGCGCAGCGCTGGTGGCGCTCGCAGCGAGAGCCAGGAGAGCGAGGGCAACG
AGCAACACCCTCATGGTGGATCCGTTGTTGTAGGACTAATGAACTGAATGCTTTTTGTGA
GAAACAATGAGAAATCATCGTGCATTTATAGTGAGATAAAGGCTCTTGCATCTAAATGTT
AAGATAGAGTTTGTTAATGTCCAGACATGAAGTGACTCATGATATATGAAGTGTGGTACA
CGAAAGGTGGATGAATAATGATGGACATACAGATATGTATAATTGACGCAGCATTGTGTT
GTTCTTTCTCTCTTTCTTTTGCAATATGACATGGATAATGTAAAGCCCTCCTCTTTTTGA
CACGAAAGGCAAATGAATTTTTGTGAGTCATGCCTTGTCTTATAAGCTCTCCTCTTTTTG
CAATATGACATATAGCTCTGGAGTTTTATGTACACATCATTTTGCTTTATCTTGCTTGAG
TCTGTGATTTGTCATGTGTCACGCCTAATACTCATCAAACGTGACTTATGGGTTTATGTT
CTAACATTTAGCTGAAGATACTTATGTAGATGAGTAGGAATGAATAGGTTGAGAGAGGCA
TGATATGATGCATGAGTTGCTATGTCATCGATGATATCTTATTTTGCATTATGTCAGTGG
AGAATGCAAACTTTGCACATTGCTTAAGGGTTTCTTATCCGGGGTGAGAGAACTTTTGAG
GCTCATCGAGGATACACGACTCATCAAAATGTTCTTTTTATTTCGTGGTCCCATAATGCC
CACACATTACTCATGATATTGTTTCCTTTTCTAACACCACATCTTCTTTCATTACTTTTA
GTTTTGTCTGTACTACAGAATACAACAAACTGCCTTGTGCATATTTTGGTGTTTTATTTG
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GGTTGCCTACACCATGATTAACTTCTTATTGCTGTGAGCAAAAACCAACACCCTACTGCT
AACTAATTGTTTGAACTGCACGGCACCTTTCCAAAAGCTCCCTCTCCCTATGACCTTGTC
AGTTGTTTTCCTGAACAGGTTGCTGTCATCTTAGCTTTTCCATGCAACAAATGCTTTACA
AGAGGTGTGGACTGGTAGGTTGTAGCATTATTTGGCTGGGTTAAGGCTGTGTTCTTGAGT
GCTGGTTCAAAACAATCTCTCTAGTACGAAAAACAGAGTGACTTATTAGCGCATGATTAA
TTAAGTATTAGCTATAACTTAAAAAATGGATTGATATGATTTTTTAAAAGCAACTTTCCT
ATGCATTTTTTTTTGGCAAAAAACACAGAGTTTAACAGTTTGGGAAGCGTGCTCATGGAA
ATCAAGAGAGTAAACGAATGCAGCCTAAATATCATTGCAACACTATTGCTCATGATTGTT
ACTTAAAGGTAGCAGTGTAAGTCCAAAAAGTCTACATTATCCTGTATCTACAATTACTTC
AATGGCCTTTGTACATAGAAAATATATACTTCTTTAGGAAAACATGCTCTTAAAAATTCA
CTATATATCAATTTCTCACTGTACAATATTTTTTTCAAATGATTTATAGGGCAAGTTATA
TAATCTGTTTTTTTCACACTCATCTGAGGCTACTAATAGAAAAGAAGGAAGTACAACACA
AATGGAACATGTATACAATTCTACAGTTAATTCAAGTTCAACATATCAAATGACTTTCCA
TGGCATAAGCAATCAGGAAAAAACCAACCCAAGCAACCATAGTGGGTAAAATAACGTAAA
CAGGGAAGACTTTTACCTTATGCTGAAGAGGAGCATCGATAATGGTGAGTGGTGACCCAG
AAGCAACTCTCATCAAACTCAAATCCAAGGCACTGAACACGCCACCACATTCACATCCAA
TACGACAACATCATGTATGATTTATAGGCCTGGACACAAACAACCTAGATAAATGTTTCC
AAATATTGAGGGTGAAAAACAAAACAGAGGAATTCGGCCTGTGAAGACATAAACACAGGC
AAGATTGGCTGCTCAGCAAAGGCCTCATAAGCATTTCATGTTGTTGATGGTTAGCACAGA
GTCTCCATTCATATTGCAGCAGATTGGAAATCACATACATCATGATCCGAAATGCAGGCC
AAAAACCAGAACAAAATGTAGAAGGGGATGAAGCAAGTAGTAGGACAGCATGGAGGTACC
TTGATTCCATGGATTTGGTACGTACCAGTAACTCGAGTTAGACATGAAGCGATCGCATGA
TAGTTGGCGCGCCATGTGGTACATTTAAATCGACGCTTGGCCGGCCTCACTTAATTAAGT
CCAATGCGGCCGCTTAGGCTGAGTGGCTCCTTCAACGTTGCGGTTCTGTCAGTTCCAAAC
GTAAAACGGCTTGTCCCGCGTCATCGGCGGGGGTCATAACGTGACTCCCTTAATTCTCCG
CTCATGATCAGGTTGTCGTTTCCCGCCTTCAGTTTAAACTATCAGTCTGATAGTTTAAAC
TGAAGGCGGGAAACGACAACCTGATCATGAGCGGAGAATTAAGGGAGTCACGTTATGACC
CCCGCCGATGACGCGGGACAAGCCGTTTTACGTTTGGAACTGACAGAACCGCAACGTTGA
AGGAGCCACTCAGCCTAAGCGGCCGCATTGGACTTAATTAAGTGAGGCCGGCCAAGCGTC
GATTTAAATGTACCACATGGCGCGCCAACTATCATGCGATCGCTTCATGTCTAACTCGAG
TTACTGGTACGTACCAAATCCATGGAATCAAGGTACCTCCATGCTGTCCTACTACTTGCT
TCATCCCCTTCTACATTTTGTTCTGGTTTTTGGCCTGCATTTCGGATCATGATGTATGTG
ATTTCCAATCTGCTGCAATATGAATGGAGACTCTGTGCTAACCATCAACAACATGAAATG
CTTATGAGGCCTTTGCTGAGCAGCCAATCTTGCCTGTGTTTATGTCTTCACAGGCCGAAT
TCCTCTGTTTTGTTTTTCACCCTCAATATTTGGAAACATTTATCTAGGTTGTTTGTGTCC
AGGCCTATAAATCATACATGATGTTGTCGTATTGGATGTGAATGTGGTGGCGTGTTCAGT
GCCTTGGATTTGAGTTTGATGAGAGTTGCTTCTGGGTCACCACTCACCATTATCGATGCT
CCTCTTCAGCATAAGGTAAAAGTCTTCCCTGTTTACGTTATTTTACCCACTATGGTTGCT
TGGGTTGGTTTTTTCCTGATTGCTTATGCCATGGAAAGTCATTTGATATGTTGAACTTGA
ATTAACTGTAGAATTGTATACATGTTCCATTTGTGTTGTACTTCCTTCTTTTCTATTAGT
AGCCTCAGATGAGTGTGAAAAAAACAGATTATATAACTTGCCCTATAAATCATTTGAAAA
AAATATTGTACAGTGAGAAATTGATATATAGTGAATTTTTAAGAGCATGTTTTCCTAAAG
AAGTATATATTTTCTATGTACAAAGGCCATTGAAGTAATTGTAGATACAGGATAATGTAG
ACTTTTTGGACTTACACTGCTACCTTTAAGTAACAATCATGAGCAATAGTGTTGCAATGA
TATTTAGGCTGCATTCGTTTACTCTCTTGATTTCCATGAGCACGCTTCCCAAACTGTTAA
ACTCTGTGTTTTTTGCCAAAAAAAAATGCATAGGAAAGTTGCTTTTAAAAAATCATATCA
ATCCATTTTTTAAGTTATAGCTAATACTTAATTAATCATGCGCTAATAAGTCACTCTGTT
TTTCGTACTAGAGAGATTGTTTTGAACCAGCACTCAAGAACACAGCCTTAACCCAGCCAA
ATAATGCTACAACCTACCAGTCCACACCTCTTGTAAAGCATTTGTTGCATGGAAAAGCTA
AGATGACAGCAACCTGTTCAGGAAAACAACTGACAAGGTCATAGGGAGAGGGAGCTTTTG
GAAAGGTGCCGTGCAGTTCAAACAATTAGTTAGCAGTAGGGTGTTGGTTTTTGCTCACAG
CAATAAGAAGTTAATCATGGTGTAGGCAACCCAAATAAAACACCAAAATATGCACAAGGC
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AGTTTGTTGTATTCTGTAGTACAGACAAAACTAAAAGTAATGAAAGAAGATGTGGTGTTA
GAAAAGGAAACAATATCATGAGTAATGTGTGGGCATTATGGGACCACGAAATAAAAAGAA
CATTTTGATGAGTCGTGTATCCTCGATGAGCCTCAAAAGTTCTCTCACCCCGGATAAGAA
ACCCTTAAGCAATGTGCAAAGTTTGCATTCTCCACTGACATAATGCAAAATAAGATATCA
TCGATGACATAGCAACTCATGCATCATATCATGCCTCTCTCAACCTATTCATTCCTACTC
ATCTACATAAGTATCTTCAGCTAAATGTTAGAACATAAACCCATAAGTCACGTTTGATGA
GTATTAGGCGTGACACATGACAAATCACAGACTCAAGCAAGATAAAGCAAAATGATGTGT
ACATAAAACTCCAGAGCTATATGTCATATTGCAAAAAGAGGAGAGCTTATAAGACAAGGC
ATGACTCACAAAAATTCATTTGCCTTTCGTGTCAAAAAGAGGAGGGCTTTACATTATCCA
TGTCATATTGCAAAAGAAAGAGAGAAAGAACAACACAATGCTGCGTCAATTATACATATC
TGTATGTCCATCATTATTCATCCACCTTTCGTGTACCACACTTCATATATCATGAGTCAC
TTCATGTCTGGACATTAACAAACTCTATCTTAACATTTAGATGCAAGAGCCTTTATCTCA
CTATAAATGCACGATGATTTCTCATTGTTTCTCACAAAAAGCATTCAGTTCATTAGTCCT
ACAACAACGGATCCACCATGAGGGTGTTGCTCGTTGCCCTCGCTCTCCTGGCTCTCGCTG
CGAGCGCCACCAGCGCTGCGCAGTCCGAGCCGGAGCTGAAGCTGGAGTCCGTGGTGATCG
TGTCGCGCCACGGGGTGCGCGCCCCGACCAAGTTCACGCAGCTCATGCAGGACGTGACCC
CGGACGCCTTCTACACCTGGCCGGTGAAGCTCGGCGAGCTGACCCCGCGCGGCGGCGAGC
TGATCGCCTACCTCGGCCACTACTGGCGCCAGCGCCTCGTGGCCGACGGCCTCCTCCCGA
AGAAGGGCTGCCCGCAGTCCGGCCAGGTGGCGATCATCGCCGACGTGGACGAGCGCACCC
GCAAGACGGGCGAGGCCTTCGCCGCCGGCCTCGCCCCGGACTGCGCCATCACCGTGCACA
CCCAGGCCGACACCTCCTCCCCGGACCCGCTCTTCAACCCGCTCAAGACCGGCGTGTGCC
AGCTCGACGTGGCCCAGGTGACCGACGCCATCCTGGAGCGCGCCGGCGGCTCCATCGCCG
ACTTCACCGGCCACTACCAGACCGCCTTCCGCGAGCTGGAGCGCGTGCTCAACTTCCCGC
AGTCGAACCTCGCCCTCAAGCGCGAGAAGCAGGACGAGTCCGCCTCCCTCACCCAGGCCC
TCCCGTCCGAGCTGAAGGTGTCCGCCGACAACGTGTCCCTCACCGGCGCCTGGTCCCTCG
CCTCCATGCTCACCGAAATCTTCCTCCTCCAGCAGGCCCAGGGCATGCCGGAGCCGGGCLT
GGGGCCGCATCACCGACTCCCACCAGTGGAACACCCTCCTCTCCCTCCACAACGCCCAGT
TCGACCTCCTCCAGCGCACCCCGGAGGTGGCCCGCTCCCGCGCCACCCCGCTCCTCGACC
TCATCAAGACCGCCCTCACCCCGCACCCGCCGCAGAAGCAGGCCTACGGCGTGACCCTCC
CGACCTCGGTGCTCTTCATCGCCGGCCACGACACCAACCTCGCCAACCTCGGCGGLGLLC
TGGAGCTGCAGTGGACCCTCCCGGGCCAGCCGGACAACACCCCGCCGGGCGGCGAGCTGG
TGTTCGAGCGCTGGCGCCGCCTCTCCGACAACTCCCAGTGGATTCAGGTGTCCCTCGTGT
TCCAGACCCTCCAGCAGATGCGCGACAAGACCCCGCTCTTCCTCAACACCCCGCCGGGLG
AGGTGAAGCTCACCCTGGCCGGCTGCGAGGAGCGCAACGCGCAGGGCATGTGCTCCCTCG
CCGGCTTCACCCAGATCGTGAACGAGGCCCGCATCCCGGCCTGCTCCCTCTCCGAGAAGG
ACGAGCTGTAACCTAGGTCCCCGAATTTCCCCGATCGTTCAAACATTTGGCAATAAAGTT
TCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATT
ACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTA
TGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAA
ACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCGGGAATTGGGTACCA
AAGTAATCATATTATTTTATGTGTGAATCTTCTTTACTTTTTCATTTGATTATGATTATG
AAGGTATGACCTTCATAACCTTCGTCCGAAATCCATTATATCCAAAGGAAAATAATGCTT
CGAAGGACGAAGGATTTTGATATTTAACATTTTATGTTGCCTTGTTCTTAATTCATAGCA
TTTGAGAACAAGTCCCCAACACCAATCTTTATCTTTACTATATTAAAGCACCAGTTCAAC
GATCGTCTCGTGTCAATATTATTAAAAAACTCCTACATTTCTTTATAATCAACCCGCACT
CTTATAATCTCTTCTCTTACTACTATAATAAGAGAGTTTATGTACAAAATAAGGTGAAAT
TATGTATAAGTGTTCTGGACCTTGGTTGTTGGCTCATATTCACACAACCTAATCAATAGA
AAACATATGTTTTATTAAAACAAAATTTATCATATATATATATATATATATATATATATA
TATATATATATATAATATAAACCGTAGCAATGCACAGGCATATGACTAGTGGCAACTTAA
TACCATGTGTGTATTAAGATGAATAAGAGGTATCCAAATAAATAACTTGTTCGCTTACGT
CTGGATCGAAAGGGGTTGGAAACGATTAAATCTCTTCCTAGTCAAAATTAAATAGAAGGA
GATTTAATCGATTTCTCCCAATCCCCTTCGATCCAGGTGCAACCGAATAAGTCCTTAAAT
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GTTGAGGAACACGAAACAACCATGCATTGGCATGTAAAGCTCCAAGAATTCGTTGTATCC
TTAACAACTCACAGAACATCAACCAAAATTGCACGTCAAGGGTATTGGGTAAGAAACAAT
CAAACAAATCCTCTCTGTGTGCAAAGAAACACGGTGAGTCATGCCGAGATCATACTCATC
TGATATACATGCTTACAGCTCACAAGACATTACAAACAACTCATATTGCATTACAAAGAT
CGTTTCATGAAAAATAAAATAGGCCGGAACAGGACAAAAATCCTTGACGTGTAAAGTAAA
TTTACAACAAAAAAAAAGCCATATGTCAAGCTAAATCTAATTCGTTTTACGTAGATCAAC
AACCTGTAGAAGGCAACAAAACTGAGCCACGCAGAAGTACAGAATGATTCCAGATGAACC
ATCGACGTGCTACGTAAAGAGAGTGACGAGTCATATACATTTGGCAAGAAACCATGAAGC
TGCCTACAGCCGTCTCGGTGGCATAAGAACACAAGAAATTGTGTTAATTAATCAAAGCTA
TAAATAACGCTCGCATGCCTGTGCACTTCTCCATCACCACCACTGGGTCTTCAGACCATT
AGCTTTATCTACTCCAGAGCGCAGAAGAACCCGATCGACACCGGATCCACCATGAGGGTG
TTGCTCGTTGCCCTCGCTCTCCTGGCTCTCGCTGCGAGCGCCACCAGCGCTGCGCAGTCC
GAGCCGGAGCTGAAGCTGGAGTCCGTGGTGATCGTGTCGCGCCACGGGGTGCGCGCCCCG
ACCAAGTTCACGCAGCTCATGCAGGACGTGACCCCGGACGCCTTCTACACCTGGCCGGTG
AAGCTCGGCGAGCTGACCCCGCGCGGCGGCGAGCTGATCGCCTACCTCGGCCACTACTGG
CGCCAGCGCCTCGTGGCCGACGGCCTCCTCCCGAAGAAGGGCTGCCCGCAGTCCGGCCAG
GTGGCGATCATCGCCGACGTGGACGAGCGCACCCGCAAGACGGGCGAGGCCTTCGLCCGLC
GGCCTCGCCCCGGACTGCGCCATCACCGTGCACACCCAGGCCGACACCTCCTCCCCGGAC
CCGCTCTTCAACCCGCTCAAGACCGGCGTGTGCCAGCTCGACGTGGCCCAGGTGACCGAC
GCCATCCTGGAGCGCGCCGGCGGCTCCATCGCCGACTTCACCGGCCACTACCAGALCCGCC
TTCCGCGAGCTGGAGCGCGTGCTCAACTTCCCGCAGTCGAACCTCGCCCTCAAGCGCGAG
AAGCAGGACGAGTCCGCCTCCCTCACCCAGGCCCTCCCGTCCGAGCTGAAGGTGTCCGCC
GACAACGTGTCCCTCACCGGCGCCTGGTCCCTCGCCTCCATGCTCACCGAAATCTTCCTC
CTCCAGCAGGCCCAGGGCATGCCGGAGCCGGGCTGGGGCCGCATCACCGACTCCCACCAG
TGGAACACCCTCCTCTCCCTCCACAACGCCCAGTTCGACCTCCTCCAGCGCACCCCGGAG
GTGGCCCGCTCCCGCGCCACCCCGCTCCTCGACCTCATCAAGACCGCCCTCACCCCGCAC
CCGCCGCAGAAGCAGGCCTACGGCGTGACCCTCCCGACCTCGGTGCTCTTCATCGCCGGC
CACGACACCAACCTCGCCAACCTCGGCGGCGCCCTGGAGCTGCAGTGGACCCTCCCGGGL
CAGCCGGACAACACCCCGCCGGGCGGCGAGCTGGTGTTCGAGCGCTGGCGCCGCCTCTCC
GACAACTCCCAGTGGATTCAGGTGTCCCTCGTGTTCCAGACCCTCCAGCAGATGCGCGAC
AAGACCCCGCTCTTCCTCAACACCCCGCCGGGCGAGGTGAAGCTCACCCTGGCCGGCTGC
GAGGAGCGCAACGCGCAGGGCATGTGCTCCCTCGCCGGCTTCACCCAGATCGTGAACGAG
GCCCGCATCCCGGCCTGCTCCCTCTCCGAGAAGGACGAGCTGTAACCTAGGTCCCCGAAT
TTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGT
CTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATG
TAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATT
TAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTG
TCATCTATGTTACTAGATCGGGAATTGGAATTCCTGCAGTGCAGCGTGACCCGGTCGTGC
CCCTCTCTAGAGATAATGAGCATTGCATGTCTAAGTTATAAAAAATTACCACATATTTTT
TTTGTCACACTTGTTTGAAGTGCAGTTTATCTATCTTTATACATATATTTAAACTTTACT
CTACGAATAATATAATCTATAGTACTACAATAATATCAGTGTTTTAGAGAATCATATAAA
TGAACAGTTAGACATGGTCTAAAGGACAATTGAGTATTTTGACAACAGGACTCTACAGTT
TTATCTTTTTAGTGTGCATGTGTTCTCCTTTTTTTTTGCAAATAGCTTCACCTATATAAT
ACTTCATCCATTTTATTAGTACATCCATTTAGGGTTTAGGGTTAATGGTTTTTATAGACT
AATTTTTTTAGTACATCTATTTTATTCTATTTTAGCCTCTAAATTAAGAAAACTAAAACT
CTATTTTAGTTTTTTTATTTAATAATTTAGATATAAAATAGAATAAAATAAAGTGACTAA
AAATTAAACAAATACCCTTTAAGAAATTAAAAAAACTAAGGAAACATTTTTCTTGTTTCG
AGTAGATAATGCCAGCCTGTTAAACGCCGTCGACGAGTCTAACGGACACCAACCAGCGAA
CCAGCAGCGTCGCGTCGGGCCAAGCGAAGCAGACGGCACGGCATCTCTGTCGCTGCCTCT
GGACCCCTCTCGAGAGTTCCGCTCCACCGTTGGACTTGCTCCGCTGTCGGCATCCAGAAA
TTGCGTGGCGGAGCGGCAGACGTGAGCCGGCACGGCAGGCGGCCTCCTCCTCCTCTCACG
GCACGGCAGCTACGGGGGATTCCTTTCCCACCGCTCCTTCGCTTTCCCTTCCTCGCCCGC
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CGTAATAAATAGACACCCCCTCCACACCCTCTTTCCCCAACCTCGTGTTGTTCGGAGCGC
ACACACACACAACCAGATCTCCCCCAAATCCACCCGTCGGCACCTCCGCTTCAAGGTACG
CCGCTCGTCCTCCCCCCCCCCCCCTCTCTACCTTCTCTAGATCGGCGTTCCGGTCCATGG
TTAGGGCCCGGTAGTTCTACTTCTGTTCATGTTTGTGTTAGATCCGTGTTTGTGTTAGAT
CCGTGCTGCTAGCGTTCGTACACGGATGCGACCTGTACGTCAGACACGTTCTGATTGCTA
ACTTGCCAGTGTTTCTCTTTGGGGAATCCTGGGATGGCTCTAGCCGTTCCGCAGACGGGA
TCGATTTCATGATTTTTTTTGTTTCGTTGCATAGGGTTTGGTTTGCCCTTTTCCTTTATT
TCAATATATGCCGTGCACTTGTTTGTCGGGTCATCTTTTCATGCTTTTTTTTGTCTTGGT
TGTGATGATGTGGTCTGGTTGGGCGGTCGTTCTAGATCGGAGTAGAATTCTGTTTCAAAC
TACCTGGTGGATTTATTAATTTTGGATCTGTATGTGTGTGCCATACATATTCATAGTTAC
GAATTGAAGATGATGGATGGAAATATCGATCTAGGATAGGTATACATGTTGATGCGGGTT
TTACTGATGCATATACAGAGATGCTTTTTGTTCGCTTGGTTGTGATGATGTGGTGTGGTT
GGGCGGTCGTTCATTCGTTCTAGATCGGAGTAGAATACTGTTTCAAACTACCTGGTGTAT
TTATTAATTTTGGAACTGTATGTGTGTGTCATACATCTTCATAGTTACGAGTTTAAGATG
GATGGAAATATCGATCTAGGATAGGTATACATGTTGATGTGGGTTTTACTGATGCATATA
CATGATGGCATATGCAGCATCTATTCATATGCTCTAACCTTGAGTACCTATCTATTATAA
TAAACAAGTATGTTTTATAATTATTTTGATCTTGATATACTTGGATGATGGCATATGCAG
CAGCTATATGTGGATTTTTTTAGCCCTGCCTTCATACGCTATTTATTTGCTTGGTACTGT
TTCTTTTGTCGATGCTCACCCTGTTGTTTGGTGTTACTTCTGCAGATCCAGATCTAAACC
ATGCAGAAACTCATTAACTCAGTGCAAAACTATGCCTGGGGCAGCAAAACGGCGTTGACT
GAACTTTATGGTATGGAAAATCCGTCCAGCCAGCCGATGGCCGAGCTGTGGATGGGCGCA
CATCCGAAAAGCAGTTCACGAGTGCAGAATGCCGCCGGAGATATCGTTTCACTGCGTGAT
GTGATTGAGAGTGATAAATCGACTCTGCTCGGAGAGGCCGTTGCCAAACGCTTTGGCGAA
CTGCCTTTCCTGTTCAAAGTATTATGCGCAGCACAGCCACTCTCCATTCAGGTTCATCCA
AACAAACACAATTCTGAAATCGGTTTTGCCAAAGAAAATGCCGCAGGTATCCCGATGGAT
GCCGCCGAGCGTAACTATAAAGATCCTAACCACAAGCCGGAGCTGGTTTTTGCGCTGACG
CCTTTCCTTGCGATGAACGCGTTTCGTGAATTTTCCGAGATTGTCTCCCTACTCCAGCCG
GTCGCAGGTGCACATCCGGCGATTGCTCACTTTTTACAACAGCCTGATGCCGAACGTTTA
AGCGAACTGTTCGCCAGCCTGTTGAATATGCAGGGTGAAGAAAAATCCCGCGCGCTGGCG
ATTTTAAAATCGGCCCTCGATAGCCAGCAGGGTGAACCGTGGCAAACGATTCGTTTAATT
TCTGAATTTTACCCGGAAGACAGCGGTCTGTTCTCCCCGCTATTGCTGAATGTGGTGAAA
TTGAACCCTGGCGAAGCGATGTTCCTGTTCGCTGAAACACCGCACGCTTACCTGCAAGGC
GTGGCGCTGGAAGTGATGGCAAACTCCGATAACGTGCTGCGTGCGGGTCTGACGCCTAAA
TACATTGATATTCCGGAACTGGTTGCCAATGTGAAATTCGAAGCCAAACCGGCTAACCAG
TTGTTGACCCAGCCGGTGAAACAAGGTGCAGAACTGGACTTCCCGATTCCAGTGGATGAT
TTTGCCTTCTCGCTGCATGACCTTAGTGATAAAGAAACCACCATTAGCCAGCAGAGTGCC
GCCATTTTGTTCTGCGTCGAAGGCGATGCAACGTTGTGGAAAGGTTCTCAGCAGTTACAG
CTTAAACCGGGTGAATCAGCGTTTATTGCCGCCAACGAATCACCGGTGACTGTCAAAGGC
CACGGCCGTTTAGCGCGTGTTTACAACAAGCTGTAAGAGCTTACTGAAAAAATTAACATC
TCTTGCTAAGCTGGGAGCTCTAGATCCCCGAATTTCCCCGATCGTTCAAACATTTGGCAA
TAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTG
TTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGG
GTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAG
CGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCGGGAATTG
GCGAGCTCGAATTAATTCAGTACATTAAAAACGTCCGCAATGTGTTATTAAGTTGTCTAA
GCGTCAATTTGTTgtttcaaccctcatagtcatagaagccacctatcttgaccagcagec
cgccacaccttccgacgatggatatccgatcataagattcattccactacgaaaataacc
taaagataaaccctctcctagcccctgcecccaccaccatgtgcacacaaaccccaactacg
taacacatgcgtgcttcgtcgccatcctectctatataatttacacaatttecttgecgact
cccaagtagccaagtatttgcccaaacactgcgtactgaccggcagatacgatccacctce
aaacgtgatacgcgacaacatactgaaaaaggcaagcacgtaacttcagctcggtttcaa
tttgctcctgattttttttttacacctggctgctggtcgecgecgecaccgecgecgecg
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gctcgacacggttctgcgcggacttgagcatgaacccaccaaccccggecttgtegecag
ggtcctcgtcgtggtagacgtaggcgaagccgeccgtgeccgggtcaggteccatgeccggaca
tctcgtcgtcggeccgagatgecgcagcaggcccagecttcecttgagecgegtagaagagcgggce
ccatggtgcagctcacccacccggcgatcaccaggatctggatgatctgecgecggecgagga
gcttcccgceccecgceccgceccatgaacagcecccgtagggecteccggcegecgtagatectectecea
cgtactttcgcctcgcgaagagccccgtgaagaggacgccccaggcgcecacacccgecgt
gcagctgcgccgcecctccagecgggtecgtcgaacctgaagcgecgceccgcgagggegttggege
cgatgagcacccacgcggacacgaacccgcagatgacggccgeccacggctceccaccacgce
tgcacccggccgtgatggccgcgaacccgceccgaggaggeccgttgcagacgtceccaccacgt
tccagtggccecgtcectggagecgettcecccgaacagecgtggtgagecgecggecgacgectgecgg
cgagggtggtggtgacggcggtgcggcccacggccgaccactgecccgtggacggtecceccgyg
cggggccgtacgacttgaggatggtggtgaaggacccggggttgaacccgtaccagceccga
accacagcaggaaggtgccgagcaccacgagcgacgcgctgtggececcttgagcgeccacgg
agcggccggcgtggtcgaagcgcecccgatgcgggggecctcecgatgagcgecgecccacagcee
ccgcgatgccgceccgaccatgtggacgacgccggagecggcgaagtcgatgacgecggacce
cgaagagcagcgggccggacgtgcggctggcgeccggecccageccgtcggecggaccagaacce
agtgcgacaccacggggtagacgaaccccgtcaggaacgcggagtagatgaggtaggcga
cgaactgggtccgctcggcgatggagcccgacgtgatgeccgecggeggcgatggcgaagyg
cccactggtagaggaagaagtcgtagtcgaagccggtcctgggcaggtgecttgageccga
agaactgcttgccgatgaagccgttggagggcgtgccgaaggcgaaggcgaagccgaaga
ggtagtagaagagcgcccccgcggcggecgtcgagcacgttggtgagcatgatgttcatgg
tgttcttggcgcggacggagccggcgcacagcatggcgaagccgagctgcatggecgaaca
cgaggtaggccgagaagagcaggtacgtggcgtccaccgcggaggccgtgtcecgecgaact
gcccgcacaggtagtccecgtggcecgttcgeccgecgecgggceccgagcagecggcgecaggtecg
ccgcgcacgtcgacatctttcgggecgecgegegegcetcectgtetcectecggegtecgegtgtga
aaagtgtggatacgcgagggggaggggattgggagggtgtggcgcgggatgcgaggacgg
gacacgaacaggcagcggcgtcgatcggatttataggaggtgggtggttgggcgggcggg
cgctggatgtgccgagcaaattgcagttttgattcggcaaaacaaacaacggatcggcectt
ctaattttgcttttgtgaatctgctcacccacggtggccaggatcccagggeccgectgcgg
aatctggagatccagctggacccgctgtgectcactgtgegtgtttcagtgtgcaggggt
aataacaaagatttttttagtccagatgcaaaaggcctaaaacccttgtttggttacttt
agtattgacatcaatccacattatttagctggattggagtataacttaaactaatttaca
ctctaattcaccttaacgcaagtagattaagttcaatacagttcaatccagctcaacaca
tatggattgaagtcaatactatagtatctatatgacataccgcttgctgaaccattttac
cgctgtgctagactgccgagtactaatatgtgcaccaataatttgaaatcattgtagagce
gatgtcaacggggaagattcaaacaggcgacgtcatggaagaggacttctgtgtgaaaaa
aaaccccgaatattattgtgctgagaaacggaacctgcaagctcagataatagcgagaga
gagacagggaaaagggccccggtagtcccgaatcgtgcaaaaaaaatctctataggetga
aaactttttttctatagtttcctttcgattcacgacatgtatcgatgatcgtatgactgg
acaacaacatcagagtcagtcagacaagactcgagagagagagccgcatggctagacgac
acagggacggggtgagatgagatggagatgtatggggtgtttggtttgaggaatgaggta
gtccatcgtcttattacttctcacttttttgtttggttgtgaaatagagtgaattaatcc
atcagcaacttatttatcatagttagttgtctagtactaattcatcatagttagttgttt
agtaataatacgtggaatggagttatcccaccaaatttgaggaatggactcatgatgcat
cactttattttgaatagagtgattcatcgaaccaaacacctcagtagtgtctgtagatct
gctgtatttcaggatggctagttaacagccagcagaccttcatcttgcgatccaaatcectg
ttagcaattattggtaggaatcagaaaaagaaaagtttacagcctttatacactatgacg
agaaaaaaatgttggcataataaatcatattaaataaattataggtttttttatatagaa
ggacaagaacaaagctgtgttgtctgttgacaagagcaataggaaaagtgtaaaacgttg
ccacttactcccgtagtacaagttagagcaactcccgcggacgcagtcaggatcecgecatce
acgatcgcccacccgagcgattaaggtcecgtcececgeggecgacttgtttatcaccecgetga
cgccgctaaacggcctgctggagatcagtagactattcggcgecgttcagaagcagcaaaa
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actgtgcccacctgtcgcatctgcgggagccaaatcccacttcecgecatecctecggtecattge
tgtttttgctgtgtggagatgctccttgttgttccgaagagectgtttttgectgectgggte
tctgaccctggtttcattaattaacagggtctctgttttaagggecctgtcagtctgagta
tgtgtgttttctactcggtacatggagtacatccctgcaagcatgtcatgtctatacgec
gttgtattaccaataccgttgacattggacacgtctgcctatcgttaggaacttcgaatce
ccatgggctgacaactgcgcgttgactggaatcttggatgcgtggtccgtatggataaaa
cacaacactgcatttccttttaatatagccggtgatgatctagcttatatgatactaaga
aatcacaaggtttggatttagggccagaagccgagagctccacatctttcactectcectgac
tctgtctctcagtcattattggtgttggtggtacttcggttctgatttctaaacacaggt
agacggtagatagccagcggcagacttattatccattcgagcattcagactgaagaaata
gggcgccttaaaacaatcacagatgcagccgattaagecttttttttatcaagaagagat
tagttgcctccctgatgacgaatcccattatacctgctcecgecgggactagtactgcaaag
cattcatctgctcgattttgcactctgcatggccggtecggtttettettectgattggtac
tgaattattgtgaggcagttggcacatgcttgtctggaacattcaccagtattcaccegt
ttgcgtcatataatcttattattatgttatttatgatacccaaaaaaaaagatacttttt
atttggtgactgaatggtctgctctgcaacttggaggctcgacatcgccaagctgtttte
ttaattattatagcctggtgctgatctgatgctgtggctgggaaggtgctagctagtatg
ataaacagatgcggctgcaaagtccaccctgcecttcctgecgtatagtatatattaaccac
ttggcactgaaacaataatgataaattgagattcctgggcaaatagatttctgtacctac
gaaaacacatacattttaatgtgctcaactggaatcttccctgttgtcgatcgectggegt
caaatttgatccatgaacacttcatctagccttcacttggtggtagaacgttgtaaaaca
aaatcgatacttgagttggctaataaaaaaacgaaatgctgctctcatcctactggcaag
ctaatattttcagtttccagccatgtcgctgaagctgctgaaatactaatgtagattcaa
tttaaaagggacgccattgtcttttatataagaaacaaagattttcaccacaagtcgatg
tttattaaaaacta
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Figure 6. Diagram of the T-DNA insertion locus within maize chromosome 10
in Event PY1203. Descriptions and positions of individual genetic elements can be
found in Table 3. For simplicity, NosT, Z27ss, and SEKDEL elements have been
omitted from the figure. Cleavage positions for restriction enzymes HindlIll, Pmel
and Pvull are indicated.

Pmel (16296)
Purel (16317)

GTL GTL
Phy02opt PhyO2opt
ZmZ27 ZmzZ27
PhyQ2cpt Phy02cpt
ZnUbil ZmUbil
PMI PMI
Hindlll (5668)
HindIII (4533) Pyull (28996)
HindIII(1994)

F 3
r

T-DNA 1 T-DNA 2

PY 1203 Locus
31814 bp
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Table 3. Positions of key genetic elements within the PY1203 T-DNA locus.
The genetic elements are described in Table 1. The complete DNA sequence of this
locus is presented in Figure 5.

Start End Genetic Element
1 5819 Maize chromosomal DNA (“chr10”)

5827 16306 T-DNA1

5852 6127 NosT

6176 7351 manA gene encoding PMI
7367 9358 Promoter from the Z. mays ubiquitin 1 gene including

the first intron (ZmUbil)

9365 9640 NosT (not shown in Figure 6)

9647 10903 phy0Zopt gene with SEKDEL at C-terminus

10904 10960 y-zein signal sequence Z27ss

10970 12332 Promoter from the Z. mays Zc2 gene (ZmZ27)
12339 12614 NosT

12621 13877 phy02opt gene with SEKDEL at C-terminus

13878 13934 y-zein signal sequence Z27ss

13944 16014 GTL promoter from the Oryza sativa Glutelin-1 gene
16307 26833 T-DNA?2

16598 18668 GTL promoter from the Oryza sativa Glutelin-1 gene
18678 18734 y-zein signal sequence Z27ss

18735 19991 phy02opt gene with SEKDEL at C-terminus

19998 20273 NosT

20280 21642 Promoter from the Z. mays Zc2 gene (ZmZ27)
21652 21708 Z27ss (not shown)

21709 22965 phy0Z2opt gene with SEKDEL at C-terminus

22972 23247 NosT
23254 25245 Promoter from the Z. mays ubiquitin 1 gene including

the first intron (ZmUbil)

25261 26436 manA gene encoding PMI

26485 26760 NosT

26831 26833 Partial LB (3 nucleotides only)

26834 31814 Maize chromosomal DNA (“chr10”)
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