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TERMINATOR SEQUENCE FOR GENE
EXPRESSION IN PLANTS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 61/514,055, filed Aug. 2, 2011, the
entire content of which is herein incorporated by reference.

FIELD OF INVENTION

[0002] The present invention relates to the field of plant
molecular biology and plant genetic engineering. More spe-
cifically, it relates to novel plant terminator sequences and
their use to regulate gene expression in plants.

BACKGROUND

[0003] Recent advances in plant genetic engineering have
opened new doors to engineer plants to have improved char-
acteristics or traits. These transgenic plants characteristically
have recombinant DNA constructs in their genome that have
protein coding region operably linked to multiple regulatory
regions that allow accurate expression of the transgene. A few
examples of regulatory elements that help regulate gene
expression in transgenic plants are promoters, introns, termi-
nators, enhancers and silencers.

[0004] Plant genetic engineering has advanced to introduc-
ing multiple traits into commercially important plants, also
known as gene stacking. This is accomplished by multigene
transformation, where multiple genes are transferred to create
atransgenic plant that might express a complex phenotype, or
multiple phenotypes. But it is important to modulate or con-
trol the expression of each transgene optimally. The regula-
tory elements need to be diverse, to avoid introducing into the
same transgenic plant repetitive sequences, which has been
correlated with undesirable negative effects on transgene
expression and stability (Peremarti et al (2010) Plant Mol
Biol 73:363-378; Mette et al (1999) EMBO J 18:241-248,
Mette et al (2000) EMBO J 19:5194-5201; Mourrain et al
(2007) Planta 225:365-379, U.S. Pat. No. 7,632,982, U.S.
Pat. No. 7,491,813, U.S. Pat. No. 7,674,950, PCT Application
No. PCT/US2009/046968). Therefore it is important to dis-
cover and characterize novel regulatory elements that can be
used to express heterologous nucleic acids in important crop
species. Diverse regulatory regions can be used to control the
expression of each transgene optimally.

[0005] Regulatory sequences located downstream of cod-
ing regions contain signals required for transcription termi-
nation and 3' mRNA processing, and are called terminator
sequences. The terminator sequences play a key role in
mRNA processing, localization, stability and translation
(Proudfoot, N. (2004) Curr. Op. Cell Biol 16:272-278; Gil-
martin, 2005). The 3' regulatory sequences contained in ter-
minator sequences can affect the level of expression of a gene.
Optimal expression of a chimeric gene in plant cells has been
found to be dependent on the presence of appropriate 3'
sequences (Ingelbrecht, I. .. W. etal (1989) Plant Cell 1:671-
680). Read through transcription through leaky terminator of
a gene can cause unwanted transcription of one transgene
from promoter of another one. Also, bidirectional, convergent
transcription of transgenes in transgenic plants can occur due
to leaky transcription termination of separate convergent
genes or from genomic promoters. Convergent, overlapping
transcription can decrease transgene expression, or generate
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antisense RNA (Bieri, S. et al (2002) Molecular Breeding
10:107-117). This underlines the importance of discovering
novel and efficient transcriptional terminators.

SUMMARY

[0006] The present invention relates to regulatory
sequences for modulating gene expression in plants. Specifi-
cally, the present invention relates to terminator sequences.
Recombinant DNA constructs comprising terminator
sequences are provided.

[0007] Anembodiment ofthis inventionis an isolated poly-
nucleotide sequence comprising: (a) the sequence set forth in
SEQID NO:1 or SEQ ID NO:18; (b) a sequence with at least
95% sequence identity to SEQ ID NO:1 or SEQID NO:18; or
(c) a sequence comprising a functional fragment of (a) or (b),
wherein the isolated polynucleotide sequence functions as a
terminator in a plant cell. Another embodiment of this inven-
tion is a recombinant construct comprising an isolated poly-
nucleotide sequence comprising: (a) the sequence set forth in
SEQID NO:1 or SEQ ID NO:18; (b) a sequence with at least
95% sequence identity to SEQ ID NO:1 or SEQID NO:18; or
(c) a sequence comprising a functional fragment of (a) or (b),
wherein the isolated polynucleotide sequence functions as a
terminator in a plant cell. This recombinant construct may
further comprise a promoter and a heterologous polynucle-
otide, wherein the promoter and the heterologous polynucle-
otide are operably linked to the isolated polynucleotide
sequence.

[0008] Another embodiment of this invention is a method
of expressing a heterologous polynucleotide in a plant, com-
prising the steps of (a) introducing into a regenerable plant
cell the recombinant DNA construct described above; (b)
regenerating a transgenic plant from the regenerable plant cell
of (a); and (c) obtaining a progeny plant from the transgenic
plant of step (b), wherein the transgenic plant and the progeny
plant comprises the recombinant DNA construct and exhibits
expression of the heterologous polynucleotide.

[0009] In another embodiment, this invention concerns a
vector, virus, cell, microorganism, plant, or seed comprising
a recombinant DNA construct comprising the terminator
sequences described in the present invention.

[0010] The invention encompasses regenerated, mature
and fertile transgenic plants comprising the recombinant
DNA constructs described above, transgenic seeds produced
therefrom, T1 and subsequent generations. The transgenic
plant cells, tissues, plants, and seeds may comprise at least
one recombinant DNA construct of interest.

[0011] In another embodiment, the plant or seed compris-
ing the terminator sequences described in the present inven-
tion is a monocotyledenous plant or seed. In another embodi-
ment, the plant or seed comprising the terminator sequences
described in the present invention is a maize plant or seed.
[0012] In another embodiment, any of the methods of
expressing a heterologous polynucleotide, wherein the plant
cell is a monocotyledonous plant cell, e.g., a maize plant cell.

BRIEF DESCRIPTION OF DRAWINGS AND
SEQUENCE LISTING

[0013] The invention can be more fully understood from
the following detailed description and the accompanying
drawings and Sequence Listing which form a part of this
application. The Sequence Listing contains the one letter
code for nucleotide sequence characters and the three letter
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codes for amino acids as defined in conformity with the
TUPAC-IUBMB standards described in Nucleic Acids
Research 13:3021-3030 (1985) and in the Biochemical Jour-
nal 219 (No. 2): 345-373 (1984), which are herein incorpo-
rated by reference in their entirety. The symbols and format
used for nucleotide and amino acid sequence data comply
with the rules set forth in 37 C.F.R. §1.822.

[0014] FIG. 1 shows the map of PHP31801, the vector used
for cloning SB-GKAF terminator after amplification.

[0015] FIG. 2 shows the map of PHP34074, the vector used
for testing the SB-GKAF terminator.

[0016] FIG. 3 shows the results of testing SB-GKAF ter-
minator compared to PINII terminator in transient assays. It
shows quantitative analysis of GUS reporter gene expression
in BMS cells transformed with PHP34074 (SB-GKAF termi-
nator) and PHP34005 (FINN terminator).

[0017] FIG. 4A and FIG. 4B show quantitative analysis of
GUS reporter gene expression in Gaspe Flint derived maize
lines stably transformed with SB-GKAF (PHP34074) and
PINII (PHP34005) terminator constructs. FIG. 4A shows
GUS reporter gene expression assayed at protein level, and
FIG. 4B shows GUS reporter gene expression assayed with
qRT-PCR.

[0018] FIG. 5 shows the results of qRT-PCR assays with
stably transformed Gaspe Hint derived maize lines, using two
sets of primers downstream of the SB-GKAF terminator and
the PINII terminator.

[0019] FIG. 6A-6C show the alignment between the cloned
SB-GKAF terminator (SEQ ID NO:1) and the nucleotides
1863102322 of NCBIGINO: 671655 (SEQ IDNO:18). The
consensus sequence is show at the top, and the residues that
match the consensus exactly are boxed.

[0020] SEQ ID NO:1 is the sequence of the 459 bp SB-
GKAF terminator.

[0021] SEQIDNO:2and 3 are the sequences of the forward
and reverse primers used to amplify SB-GKAF terminator.
[0022] SEQ ID NO:4 is the nucleotide sequence of
PHP31801, the vector used for cloning SB-GKAF terminator
after PCR amplification.

[0023] SEQ ID NO:5 is the nucleotide sequence of
PHP34074, the vector used for testing SB-GKAF terminator.
[0024] SEQ ID NO:6 is the nucleotide sequence of
PHP34005, the test vector used as a control with PINII ter-
minator.

[0025] SEQ ID NOS:7-9 are the sequences of the forward
primer, reverse primer and probe used for assessing GUS
expression by qRT-PCR in transgenic maize plants, as
described in Table 2.

[0026] SEQ ID NOS:10-17 are the sequences of the prim-
ers used for quantitating read through transcription through
SB-GKAF and PINII terminators, by gqRT-PCR in transgenic
maize plants, as described in Table 3.

[0027] SEQ ID NO:18 corresponds to nucleotides 1863 to
2322 of NCBI GI NO: 671655.

DETAILED DESCRIPTION

[0028] The disclosure of each reference set forth herein is
hereby incorporated by reference in its entirety.

[0029] As used herein and in the appended claims, the
singular forms “a”, “an”, and “the” include plural reference
unless the context clearly dictates otherwise. Thus, for

example, reference to “a plant” includes a plurality of such
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plants, reference to “a cell” includes one or more cells and
equivalents thereof known to those skilled in the art, and so
forth.

[0030] As used herein:

[0031] The terms “monocot” and “monocotyledonous
plant” are used interchangeably herein. A monocot of the
current invention includes the Gramineae.

[0032] The terms “dicot” and “dicotyledonous plant” are
used interchangeably herein. A dicot of the current invention
includes the following families: Brassicaceae, Leguminosae,
and Solanaceae.

[0033] The terms “full complement” and “full-length
complement” are used interchangeably herein, and refer to a
complement of a given nucleotide sequence, wherein the
complement and the nucleotide sequence consist of the same
number of nucleotides and are 100% complementary.
[0034] “Transgenic” refers to any cell, cell line, callus,
tissue, plant part or plant, the genome of which has been
altered by the presence of a heterologous nucleic acid, such as
a recombinant DNA construct, including those initial trans-
genic events as well as those created by sexual crosses or
asexual propagation from the initial transgenic event. The
term “transgenic” as used herein does not encompass the
alteration of the genome (chromosomal or extra-chromo-
somal) by conventional plant breeding methods or by natu-
rally occurring events such as random cross-fertilization,
non-recombinant viral infection, non-recombinant bacterial
transformation, non-recombinant transposition, or spontane-
ous mutation.

[0035] “Genome” as it applies to plant cells encompasses
not only chromosomal DNA found within the nucleus, but
organelle DNA found within subcellular components (e.g.,
mitochondrial, plastid) of the cell.

[0036] “Plant” includes reference to whole plants, plant
organs, plant tissues, plant propagules, seeds and plant cells
and progeny of same. Plant cells include, without limitation,
cells from seeds, suspension cultures, embryos, meristematic
regions, callus tissue, leaves, roots, shoots, gametophytes,
sporophytes, pollen, and microspores.

[0037] “Propagule” includes all products of meiosis and
mitosis able to propagate a new plant, including but not lim-
ited to, seeds, spores and parts of a plant that serve as a means
of vegetative reproduction, such as corms, tubers, offsets, or
runners. Propagule also includes grafts where one portion of
a plant is grafted to another portion of a different plant (even
one of a different species) to create a living organism.
Propagule also includes all plants and seeds produced by
cloning or by bringing together meiotic products, or allowing
meiotic products to come together to form an embryo or
fertilized egg (naturally or with human intervention).

[0038] “Progeny” comprises any subsequent generation of
a plant.
[0039] “Transgenic plant” includes reference to a plant

which comprises within its genome a heterologous poly-
nucleotide. For example, the heterologous polynucleotide is
stably integrated within the genome such that the polynucle-
otide is passed on to successive generations. The heterolo-
gous polynucleotide may be integrated into the genome alone
or as part of a recombinant DNA construct.

[0040] The commercial development of genetically
improved germplasm has also advanced to the stage of intro-
ducing multiple traits into crop plants, often referred to as a
gene stacking approach. In this approach, multiple genes
conferring different characteristics of interest can be intro-
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duced into a plant. Gene stacking can be accomplished by
many means including but not limited to co-transformation,
retransformation, and crossing lines with different trans-
genes.

[0041] “Transgenic plant” also includes reference to plants
which comprise more than one heterologous polynucleotide
within theft genome. Each heterologous polynucleotide may
confer a different trait to the transgenic plant.

[0042] “Heterologous™ with respect to sequence means a
sequence that originates from a foreign species, or, if from the
same species, is substantially modified from its native form in
composition and/or genomic locus by deliberate human inter-
vention.

[0043] “Polynucleotide”, “nucleic acid sequence”, “nucle-
otide sequence”, or “nucleic acid fragment” are used inter-
changeably to refer to a polymer of RNA or DNA that is
single- or double-stranded, optionally containing synthetic,
non-natural or altered nucleotide bases. Nucleotides (usually
found in their 5'-monophosphate form) are referred to by their
single letter designation as follows: “A” for adenylate or
deoxyadenylate (for RNA or DNA, respectively), “C” for
cytidylate or deoxycytidylate, “G” for guanylate or deox-
yguanylate, “U” for uridylate, “T” for deoxythymidylate, “R”
for purines (A or G), “Y” for pyrimidines (C or T), “K” for G
or T, “H” for A or C or T, “I” for inosine, and “N” for any
nucleotide.

[0044] “Polypeptide”, “peptide”, “amino acid sequence”
and “protein” are used interchangeably herein to refer to a
polymer of amino acid residues. The terms apply to amino
acid polymers in which one or more amino acid residue is an
artificial chemical analogue of a corresponding naturally
occurring amino acid, as well as to naturally occurring amino
acid polymers. The terms “polypeptide”, “peptide”, “amino
acid sequence”, and “protein” are also inclusive of modifica-
tions including, but not limited to, glycosylation, lipid attach-
ment, sulfation, gamma-carboxylation of glutamic acid resi-
dues, hydroxylation and ADP-ribosylation.

[0045] “Messenger RNA (mRNA)” refers to the RNA that
is without introns and that can be translated into protein by the
cell.

[0046] “cDNA” refers to a DNA that is complementary to
and synthesized from an mRNA template using the enzyme
reverse transcriptase. The cDNA can be single-stranded or
converted into the double-stranded form using the Klenow
fragment of DNA polymerase 1.

[0047] “Codingregion” refers to the portion of a messenger
RNA (or the corresponding portion of another nucleic acid
molecule such as a DNA molecule) which encodes a protein
or polypeptide. “Non-coding region” refers to all portions of
a messenger RNA or other nucleic acid molecule that are not
a coding region, including but not limited to, for example, the
promoter region, 5' untranslated region (“UTR”), 3° UTR,
intron and terminator. The terms “coding region” and “coding
sequence” are used interchangeably herein. The terms “non-
coding region” and “non-coding sequence” are used inter-
changeably herein.

[0048] An “Expressed Sequence Tag” (“EST”) is a DNA
sequence derived from a cDNA library and therefore is a
sequence which has been transcribed. An EST is typically
obtained by a single sequencing pass of a cDNA insert. The
sequence of an entire cDNA insert is termed the “Full-Insert
Sequence” (“FIS”). A “Contig” sequence is a sequence
assembled from two or more sequences that can be selected
from, but not limited to, the group consisting of an EST, FIS
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and PCR sequence. A sequence encoding an entire or func-
tional protein is termed a “Complete Gene Sequence”
(“CGS”) and can be derived from an FIS or a contig.

[0049] “Mature” protein refers to a post-translationally
processed polypeptide; i.e., one from which any pre- or pro-
peptides present in the primary translation product have been
removed.

[0050] “Precursor” protein refers to the primary product of
translation of mRNA; i.e., with pre- and pro-peptides still
present. Pre- and pro-peptides may be and are not limited to
intracellular localization signals.

[0051] “isolated” refers to materials, such as nucleic acid
molecules and/or proteins, which are substantially free or
otherwise removed from components that normally accom-
pany or interact with the materials in a naturally occurring
environment. Isolated polynucleotides may be purified from a
host cell in which they naturally occur. Conventional nucleic
acid purification methods known to skilled artisans may be
used to obtain isolated polynucleotides. The term also
embraces recombinant polynucleotides and chemically syn-
thesized polynucleotides.

[0052] “Recombinant” refers to an artificial combination of
two otherwise separated segments of sequence, e.g., by
chemical synthesis or by the manipulation of isolated seg-
ments of nucleic acids by genetic engineering techniques.
[0053] “Recombinant” also includes reference to a cell or
vector, that has been modified by the introduction of a heter-
ologous nucleic acid or a cell derived from a cell so modified,
but does not encompass the alteration of the cell or vector by
naturally occurring events (e.g., spontaneous mutation, natu-
ral transformation/transduction/transposition) such as those
occurring without deliberate human intervention.

[0054] “Recombinant DNA construct” refers to a combina-
tion of nucleic acid fragments that are not normally found
together in nature. Accordingly, a recombinant DNA con-
struct may comprise regulatory sequences and coding
sequences that are derived from different sources, or regula-
tory sequences and coding sequences derived from the same
source, but arranged in a manner different than that normally
found in nature. The terms “recombinant DNA construct”and
“recombinant construct” are used interchangeably herein.
[0055] Theterms “entry clone” and “entry vector” are used
interchangeably herein.

[0056] “Regulatory sequences” or “regulatory elements”
are used interchangeably and refer to nucleotide sequences
located upstream (5' non-coding sequences), within, or down-
stream (3' non-coding sequences) of a coding sequence, and
which influence the transcription, RNA processing or stabil-
ity, or translation of the associated coding sequence. Regula-
tory sequences may include, but are not limited to, promoters,
translation leader sequences, introns, and polyadenylation
recognition sequences. The terms “regulatory sequence” and
“regulatory element” are used interchangeably herein.
[0057] “Promoter” refers to a nucleic acid fragment
capable of controlling transcription of another nucleic acid
fragment.

[0058] “Promoter functional in a plant” is a promoter
capable of controlling transcription in plant cells whether or
not its origin is from a plant cell.

[0059] “Tissue-specific promoter” and “tissue-preferred
promoter” are used interchangeably to refer to a promoter that
is expressed predominantly but not necessarily exclusively in
one tissue or organ, but that may also be expressed in one
specific cell.
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[0060] “Developmentally regulated promoter” refers to a
promoter whose activity is determined by developmental
events.

[0061] Promoters that cause a gene to be expressed in most
cell types at most times are commonly referred to as “consti-
tutive promoters”.

[0062] Inducible promoters selectively express an operably
linked DNA sequence in response to the presence of an
endogenous or exogenous stimulus, for example by chemical
compounds (chemical inducers) or in response to environ-
mental, hormonal, chemical, and/or developmental signals.
Examples of inducible or regulated promoters include, but are
not limited to, promoters regulated by light, heat, stress,
flooding or drought, pathogens, phytohormones, wounding,
or chemicals such as ethanol, jasmonate, salicylic acid, or
safeners.

[0063] “Enhancer sequences” refer to the sequences that
can increase gene expression. These sequences can be located
upstream, within introns or downstream of the transcribed
region. The transcribed region is comprised of the exons and
the intervening introns, from the promoter to the transcription
termination region. The enhancement of gene expression can
be through various mechanisms which include, but are not
limited to, increasing transcriptional efficiency, stabilization
of mature mRNA and translational enhancement.

[0064] An “intron”isan intervening sequence in a gene that
is transcribed into RNA and then excised in the process of
generating the mature mRNA. The term is also used for the
excised RNA sequences. An “exon” is a portion of the
sequence of a gene that is transcribed and is found in the
mature messenger RNA derived from the gene, and is not
necessarily a part of the sequence that encodes the final gene
product.

[0065] “Operably linked” refers to the association of
nucleic acid fragments in a single fragment so that the func-
tion of one is regulated by the other. For example, a promoter
is operably linked with a nucleic acid fragment when it is
capable of regulating the transcription of that nucleic acid
fragment.

[0066] “Expression” refers to the production ofa functional
product. For example, expression of a nucleic acid fragment
may refer to transcription of the nucleic acid fragment (e.g.,
transcription resulting in mRNA or functional RNA) and/or
translation of mRNA into a precursor or mature protein.
[0067] “Overexpression” refers to the production of a gene
product in transgenic organisms that exceeds levels of pro-
duction in a null segregating (or non-transgenic) organism
from the same experiment.

[0068] “Phenotype” means the detectable characteristics of
a cell or organism.

[0069] The term “crossed” or “cross” means the fusion of
gametes via pollination to produce progeny (e.g., cells, seeds
or plants). The term encompasses both sexual crosses (the
pollination of one plant by another) and selfing (self-pollina-
tion, e.g., when the pollen and ovule are from the same plant).
The term “crossing” refers to the act of fusing gametes via
pollination to produce progeny.

[0070] A “favorable allele” is the allele at a particular locus
that confers, or contributes to, a desirable phenotype, e.g.,
increased cell wall digestibility, or alternatively, is an allele
that allows the identification of plants with decreased cell
wall digestibility that can be removed from a breeding pro-
gram or planting (“counterselection”). A favorable allele of a
marker is a marker allele that segregates with the favorable
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phenotype, or alternatively, segregates with the unfavorable
plant phenotype, therefore providing the benefit of identify-
ing plants.

[0071] The term “introduced” means providing a nucleic
acid (e.g., expression construct) or protein into a cell. Intro-
duced includes reference to the incorporation of a nucleic
acid into a eukaryotic or prokaryotic cell where the nucleic
acid may be incorporated into the genome of the cell, and
includes reference to the transient provision of a nucleic acid
or protein to the cell. Introduced includes reference to stable
or transient transformation methods, as well as sexually
crossing. Thus, “introduced” in the context of inserting a
nucleic acid fragment (e.g., a recombinant DNA construct/
expression construct) into a cell, means “transfection” or
“transformation” or “transduction” and includes reference to
the incorporation of a nucleic acid fragment into a eukaryotic
or prokaryotic cell where the nucleic acid fragment may be
incorporated into the genome of the cell (e.g., chromosome,
plasmid, plastid or mitochondrial DNA), converted into an
autonomous replicon, or transiently expressed (e.g., trans-
fected mRNA).

[0072] “Suppression DNA construct” is a recombinant
DNA construct which when transformed or stably integrated
into the genome of the plant, results in “silencing” of a target
gene in the plant. The target gene may be endogenous or
transgenic to the plant. “Silencing,” as used herein with
respect to the target gene, refers generally to the suppression
oflevels of mRNA or protein/enzyme expressed by the target
gene, and/or the level of the enzyme activity or protein func-
tionality. The terms “suppression”, “suppressing” and
“silencing”, used interchangeably herein, include lowering,
reducing, declining, decreasing, inhibiting, eliminating or
preventing. “Silencing” or “gene silencing” does not specify
mechanism and is inclusive, and not limited to, anti-sense,
cosuppression, viral-suppression, hairpin suppression, stern-
loop suppression, RNAi-based approaches, and small RNA-
based approaches.

[0073] Standard recombinant DNA and molecular cloning
techniques used herein are well known in the art and are
described more fully in Sambrook, J., Fritsch, E. F. and
Maniatis, T. Molecular Cloning: A Laboratory Manual; Cold
Spring Harbor Laboratory Press Cold Spring Harbor, 1989
(hereinafter “Sambrook™).

[0074] “Transcription terminator”, “termination
sequences”, or “terminator” refer to DNA sequences located
downstream of a coding sequence, including polyadenylation
recognition sequences and other sequences encoding regula-
tory signals capable of affecting mRNA processing or gene
expression. The polyadenylation signal is usually character-
ized by affecting the addition of polyadenylic acid tracts to
the 3' end of the mRNA precursor. The use of different 3'
non-coding sequences is exemplified by Ingelbrecht, I. L., et
al., Plant Cell 1:671-680 (1989). A polynucleotide sequence
with “terminator activity” refers to a polynucleotide sequence
that, when operably linked to the 3' end of a second poly-
nucleotide sequence that is to be expressed, is capable of
terminating transcription from the second polynucleotide
sequence. Transcription termination is the process by which
RNA synthesis by RNA polymerase is stopped and both the
RNA and the enzyme are released from the DNA template.

[0075] Improper termination of an RNA transcript can
affect the stability of the RNA, and hence can affect protein
expression. Variability of transgene expression is sometimes
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attributed to variability of termination efficiency (Bieri et al
(2002) Molecular Breeding 10: 107-117).

[0076] The terms “SB-GKAF terminator”, “GKAF termi-
nator” and “gamma-kafirin terminator” are used interchange-
ably herein, and each refers to the sequence encoding the 3'
untranslated region (3' UTR) of the Sorghum Bicolor gamma-
kafirin gene and about 300 bp of sequence downstream from
the 3' UTR. The sequence of the SB-GKAF terminator is
given in SEQ ID NO:1. The Sorghum bicolor gamma-kafirin
gene encodes a gamma-prolamin protein, and the sequence
for this gene is given in NCBI GINO: 671655. Prolamins are
the major storage proteins of many cereals. The sorghum
gamma-Kafirin, which is the y-prolamin of sorghum, consti-
tutes about 2-5% of total prolamin in sorghum endosperm,
and is composed of a single polypeptide of 27 kDa (de Freitas
F A et al (1994) Mol Gen Genetics 245(2):177-86).

[0077] The present invention encompasses functional frag-
ments and variants of the terminator sequences disclosed
herein.

[0078] A “functional fragment” of the terminator is defined
as any subset of contiguous nucleotides of the terminator
sequence disclosed herein, that can perform the same, or
substantially similar function as the full length terminator
sequence disclosed herein. A “functional fragment” with sub-
stantially similar function to the full length terminator dis-
closed herein refers to a functional fragment that retains the
ability to terminate transcription largely at the same level as
the full-length terminator sequence. A recombinant construct
comprising a heterologous polynucleotide operably linked to
a “functional fragment” of the terminator sequence disclosed
herein exhibits levels of heterologous polynucleotide expres-
sion substantially similar to a corresponding recombinant
construct comprising a heterologous polynucleotide operably
linked to the full length terminator sequence. A “variant”, as
used herein, is the sequence of the terminator or the sequence
of'a functional fragment of a terminator containing changes in
which one or more nucleotides of the original sequence is
deleted, added, and/or substituted, while substantially main-
taining terminator function. One or more base pairs can be
inserted, deleted, or substituted internally to a terminator,
without affecting its activity. Fragments and variants can be
obtained via methods such as site-directed mutagenesis and
synthetic construction.

[0079] These terminator functional fragments may com-
prise at least 50, 75, 100, 125, 150, 175, 200, 225, 250, 275,
300, 325,350,375, 400,425 or 450 contiguous nucleotides of
the particular terminator nucleotide sequence disclosed
herein. Such fragments may be obtained by use of restriction
enzymes to cleave the naturally occurring terminator nucle-
otide sequences disclosed herein; by synthesizing a nucle-
otide sequence from the naturally occurring terminator DNA
sequence; or may be obtained through the use of PCR tech-
nology. See particularly, Mullis et al., Methods Enzymol.
155:335-350 (1987), and Higuchi, R. In PCR Technology:
Principles and Applications for DNA Amplifications; Erlich,
H. A., Ed.; Stockton Press Inc.: New York, 1989. Again,
variants of these terminator fragments, such as those resulting
from site-directed mutagenesis, are encompassed by the com-
positions of the present invention.

[0080] The terms “substantially similar” and “correspond-
ing substantially” as used herein refer to nucleic acid frag-
ments, particularly terminator sequences, wherein changes in
one or more nucleotide bases do not substantially alter the
ability of the terminator to terminate transcription. These
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terms also refer to modifications, including deletions and
variants, of the nucleic acid sequences of the instant invention
by way of deletion or insertion of one or more nucleotides that
do not substantially alter the functional properties of the
resulting terminator relative to the initial, unmodified termi-
nator. It is therefore understood, as those skilled in the art will
appreciate, that the invention encompasses more than the
specific exemplary sequences.

[0081] As will be evident to one of skill in the art, any
heterologous polynucleotide of interest can be operably
linked to the terminator sequences described in the current
invention. Examples of polynucleotides of interest that can be
operably linked to the terminator sequences described in this
invention include, but are not limited to, polynucleotides
comprising regulatory elements such as introns, enhancers,
promoters, translation leader sequences, protein coding
regions such as disease and insect resistance genes, genes
conferring nutritional value, genes conferring yield and het-
erosis increase, genes that confer male and/or female sterility,
antifungal, antibacterial or antiviral genes, and the like. Like-
wise, the terminator sequences described in the current inven-
tion can be used to terminate transcription of any nucleic acid
that controls gene expression. Examples of nucleic acids that
could be used to control gene expression include, but are not
limited to, antisense oligonucleotides, suppression DNA con-
structs, or nucleic acids encoding transcription factors.
[0082] A recombinant DNA construct (including a sup-
pression DNA construct) of the present invention may com-
prise at least one regulatory sequence. In an embodiment of
the present invention, the regulatory sequences disclosed
herein can be operably linked to any other regulatory
sequence.

[0083] A number of promoters can be used in recombinant
DNA constructs of the present invention. The promoters can
be selected based on the desired outcome, and may include
constitutive, tissue-specific, inducible, or other promoters for
expression in the host organism.

[0084] The terms “real-time PCR”, “quantitative PCR”,
“quantitative real-time PCR”, and “QPCR” are used inter-
changeably herein, and represent a variation of the standard
polymerase chain reaction (FOR) technique used to quantify
DNA or RNA in a sample. Using sequence-specific primers
and a probe, the relative number or copies of a particular DNA
or RNA sequence are determined. The term relative is used
since this technique compares relative copy numbers between
different genes with respect to a specific reference gene. The
quantification arises by measuring the amount of amplified
product at each cycle during the FOR process. Quantification
of'amplified product is obtained using fluorescent hydrolysis
probes that measure increasing fluorescence for each subse-
quent PCR cycle. The Ct (cycle threshold) is defined as the
number of cycles required for the fluorescent signal to cross
the threshold (i.e., exceeds background level). DNA/RNA
from genes with higher copy numbers will appear after fewer
FOR cycles; so the lower a Ct value, the more copies are
present in the specific sample. To quantify RNA. QPCR or
real-time FOR is preceded by the step of reverse transcribing
mRNA into cDNA. This is referred to herein as “real-time
RT-PCR” or “quantitative RT-PCR” or “qRT-PCR”.

[0085] The Taqman method of FOR product quantification
uses a fluorescent reporter probe. This is more accurate since
the probe is designed to be sequence-specific and will only
bind to the specific FOR product. The probe specificity allows
for quantification even in the presence of non-specific DNA
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amplification. This allows for multiplexing, which quanti-
tates several genes in the same tube, by using probes with
different emission spectra. Breakdown of the probe by the 5'
to 3' exonuclease activity of Taq polymerase removes the
quencher and allows the PCR product to be detected.

[0086] When plotted on alinear scale, the fluorescent emis-
sion increase with PCR cycle number has a sigmoidal shape
with an exponential phase and a plateau phase. The plateau
phase is determined by the amount of primer in the master
mix rather than the nucleotide template. Usually the vertical
scale is plotted in a logarithmic fashion, allowing the inter-
section of the plot with the threshold to be linear and more
easily visualized. Theoretically, the amount of DNA doubles
every cycle during the exponential phase, but this is affected
by the efficiency of the primers used. A positive control using
areference gene, e.g., a “housekeeping” gene that is relatively
abundant in all cell types, is also performed to allow for
comparisons between samples. The amount of DNA/RNA is
determined by comparing the results to a standard curve
produced by serial dilutions of a known concentration of
DNA/RNA.

[0087] The present invention includes a polynucleotide
comprising: (1) a nucleic acid sequence of at least 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity, based on the Clustal V (or Clustal W)
method of alignment, when compared to SEQ ID NO:1 or
SEQIDNO:18; or (i1) anucleic acid sequence of at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%
sequence identity, based on the Clustal V (or Clustal W)
method of alignment, when compared to a functional frag-
ment of SEQ ID NO:1 or SEQ ID NO:18; or (iii) a full
complement of the nucleic acid sequence of (i) or (ii),
wherein the polynucleotide acts as a terminator in a plant cell.
[0088] Sequence alignments and percent identity calcula-
tions may be determined using a variety of comparison meth-
ods designed to detect homologous sequences including, but
not limited to, the Megalign® program of the LASER-
GENE® bioinformatics computing suite (DNASTAR® Inc.,
Madison, Wis.). Unless stated otherwise, multiple alignment
of the sequences provided herein were performed using the
Clustal V method of alignment (Higgins and Sharp (1989)
CABIOS. 5:151-153) with the default parameters (GAP PEN-
ALTY=10, GAP LENGTH PENALTY=10). Default param-
eters for pairwise alignments and calculation of percent iden-
tity of protein sequences using the Clustal V method are
KTUPLE=1, GAP PENALTY=3, WINDOW=5 and DIAGO-
NALS SAVED=5. For nucleic acids these parameters are
KTUPLE=2, GAP PENALTY=5, WINDOW=4 and DIAGO-
NALS SAVED=4. After alignment of the sequences, using
the Clustal V program, it is possible to obtain “percent iden-
tity” and “divergence” values by viewing the “sequence dis-
tances” table on the same program; unless stated otherwise,
percent identities and divergences provided and claimed
herein were calculated in this manner.

[0089] Alternatively, the Clustal W method of alignment
may be used. The Clustal W method of alignment (described
by Higgins and Sharp, CABIOS. 5:151-153 (1989); Higgins,
D. G. et al., Comput. Appl. Biosci. 8:189-191 (1992)) can be
found in the MegAlign™ v6.1 program of the LASER-
GENE® bioinformatics computing suite (DNASTAR® Inc.,
Madison, Wis.). Default parameters for multiple alignment
correspond to GAP PENALTY=10, GAP LENGTH PEN-
ALTY=0.2, Delay Divergent Sequences=30%, DNA Transi-
tion Weight=0.5, Protein Weight Matrix=Gonnet Series,
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DNA Weight Matrix=IUB. For pairwise alignments the
default parameters are Alignment=Slow-Accurate, Gap Pen-
alty=10.0, Gap Length=0.10, Protein Weight Matrix=Gonnet
250 and DNA Weight Matrix=IUB. After alignment of the
sequences using the Clustal W program, it is possible to
obtain “percent identity” and “divergence” values by viewing
the “sequence distances” table in the same program.

[0090] Embodiments of the Invention Include:

[0091] The present invention relates to terminator
sequences. Recombinant DNA constructs comprising termi-
nator sequences are provided.

[0092] Anembodiment ofthisinventionis an isolated poly-
nucleotide sequence comprising (a) the sequence set forth in
SEQID NO:1 or SEQ ID NO:18; (b) a sequence with at least
95% sequence identity to SEQ ID NO:1 or SEQID NO:18; or
(c) a sequence comprising a functional fragment of (a) or (b),
wherein the isolated polynucleotide sequence functions as a
terminator in a plant cell. In another aspect, this invention
concerns a recombinant DNA construct comprising a pro-
moter, at least one heterologous nucleic acid fragment, and
any terminator, or combination of terminator elements, of the
present invention, wherein the promoter, at least one heter-
ologous nucleic acid fragment, and terminator(s) are oper-
ably linked.

[0093] Inanother embodiment, a functional fragment may
comprise at least 450, 425, 400, 375,350, 325, 300, 275, 250,
225,200, 175 or 150 contiguous nucleotides of SEQ ID NO:1
or SEQ ID NO:18.

[0094] Recombinant DNA constructs can be constructed
by operably linking the nucleic acid fragment of the inven-
tion, the terminator sequences set forthin SEQID NO:1,0r 18
or a functional fragment of the nucleotide sequence set forth
in SEQ ID NO:1, or 18, to a heterologous nucleic acid frag-
ment.

[0095] Another embodimentis a method for transforming a
cell (or microorganism) comprising transforming a cell (or
microorganism) with any of the isolated polynucleotides or
recombinant DNA constructs of the present invention. The
cell (or microorganism) transformed by this method is also
included. In particular embodiments, the cell is eukaryotic
cell, e.g., a yeast, insect or plant cell, or prokaryotic, e.g., a
bacterial cell. The microorganism may be Agrobacterium,
e.g. Agrobacterium tumefaciens or Agrobacterium rhizo-
genes.

[0096] Another embodiment of this invention is a method
of expressing a heterologous polynucleotide in a plant, com-
prising the steps of introducing into a regenerable plant cell
the recombinant DNA construct described above and regen-
erating a transgenic plant from the transformed regenerable
plant cell, wherein the transgenic plant comprises the recom-
binant DNA construct and exhibits expression of the heter-
ologous polynucleotide.

[0097] Another embodiment of this invention is a method
of expressing a heterologous polynucleotide in a plant, com-
prising the steps of introducing into a regenerable plant cell
the recombinant DNA construct described above; regenerat-
ing a transgenic plant from the regenerable plant cell
described above; and obtaining a progeny plant from the
transgenic plant, wherein the transgenic plant and the prog-
eny plant comprises the recombinant DNA construct and
exhibits expression of the heterologous polynucleotide.
[0098] In another embodiment, any of the methods of
expressing a heterologous polynucleotide, wherein the plant
cell is a monocotyledonous or dicotyledonous plant cell, for
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example, a maize or soybean plant cell. The plant cell may
also be from sunflower, sorghum, canola, wheat, alfalfa, cot-
ton, rice, barley, millet, sugar cane or switchgrass.

[0099] In another embodiment, this invention concerns a
vector, virus, cell, microorganism, plant, or seed comprising
a recombinant DNA construct comprising the terminator
sequences described in the present invention.

[0100] The invention encompasses regenerated, mature
and fertile transgenic plants comprising the recombinant
DNA constructs described above, transgenic seeds produced
therefrom, T1 and subsequent generations. The transgenic
plant cells, tissues, plants, and seeds may comprise at least
one recombinant DNA construct of interest.

[0101] Inone embodiment, the plant (or seed derived from
the plant) comprising the terminator sequences described in
the present invention is a monocotyledonous or dicotyledon-
ous plant, for example, a maize or soybean plant. The plant
may also be sunflower, sorghum, canola, wheat, alfalfa, cot-
ton, rice, barley, millet, sugar cane or switchgrass. The plant
may be an inbred plant or a hybrid plant.

EXAMPLES

[0102] The present invention is further illustrated in the
following Examples, in which parts and percentages are by
weight and degrees are Celsius, unless otherwise stated. It
should be understood that these examples, while indicating
embodiments of the invention, are given by way of illustration
only. From the above discussion and these Examples, one
skilled in the art can ascertain the essential characteristics of
this invention, and without departing from the spirit and scope
thereof, can make various changes and modifications of the
invention to adapt it to various usages and conditions. Fur-
thermore, various modifications of the invention in addition
to those shown and described herein will be apparent to those
skilled in the art from the foregoing description. Such modi-
fications are also intended to fall within the scope of the
appended claims.

Example 1
Amplification and Cloning of a Sorghum Bicolor

Gamma-Kafirin Terminator Sequence

[0103] Primers (SEC) ID NOS:2 and 3) were designed for
amplifying the terminator of gamma-Kafirin gene from Sor-
ghum bicolor (SB-GKAF) based on the Sorghum bicolor
genomic sequence database. The primer sequences are given
below, the underlined region is not homologous with genomic
template:

TMS2039

(forward primer; SEQ ID NO: 2):
CAGATCTGATATCGATGGGCCCACTAACTATCTATACTG
TAATAATGTTGTATAG

TMS2040
(reverse primer; SEQ ID NO: 3):
CGGACCGGGTGACCAAGCTTAAGCGAACATATGTCCCTC

[0104] A 504 bp product comprising the 465 bp SB-GKAF
terminator sequence (SEQ ID NO:1) was amplified by PCR
using these primers. The product was cloned into
pGEMTeasy (Promega) (PHP31801; FIG. 1; SEQ ID NO:4)
and the sequence was confirmed. The cloned SB-GKAF ter-
minator included 165 bp of the predicted 3' UTR of SB-
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GKAF along with about 300 bp of downstream sequence. The
amplified sequence of SB-GKAF terminator (SEQ ID NO:1)
was then cloned into an Agrobacterium transformation vector
(PHP34074; FIG. 2; SEQ ID NO:5), which had the following
expression cassettes in divergent orientation:

[0105] SB-GKAF TERMINATOR:GUSINT:BSV PRO
and

[0106] UBI-PRO:UBI INTRON:MOPAT:PINII TERM.
[0107] BSV PRO is Banana Streak Virus promoter, which

is a strong constitutive promoter. A construct with a potato
PINII terminator (Keil at al. (1986) Nucleic Acids Res.
14:5641-5650) in place of the SB-GKAF terminator was used
as a control (PHP34005; SEQ ID NO:6).

Example 2

Transient Transformation to Test Efficacy of a
SB-GKAF Terminator

[0108] The isolated SB-GKAF terminator sequence (SEQ
ID NO:1) was tested for its ability to act efficiently as a
terminator in a recombinant construct. Its efficacy as a termi-
nator was tested by its ability to stop transcription and by its
ability to increase expression of a protein. Since improper
termination can lead to improper processing of the 3' end of
mRNA, and hence affect RNA stability, terminators have
been found to affect protein expression levels. It has been
shown that different terminators can cause up to 100-fold
variation in the efficiency of transgene expression (Bieri et al,
(2002) Molecular Breeding 10: 107-117; An at al (1989)
Plant Cell 1: 115-122; Ingelbrecht et al (1989), Plant Cell,
1:671-680; Ali and Taylor (2001) Plant Mol. Bio., 46:251-
261). Hence we tested the SB-GKAF sequence (SEQ ID
NO:1) for its ability to increase expression of a protein com-
pared to the well-known PINII terminator. The Agrobacte-
rium transformation vectors PHP34074 (SEQ ID NO:5) and
PHP34005 (SEQ ID NO:6) described in Example 1 were used
for transient transformation of BMS (Black Mexican Sweet)
cells. The cells were harvested 5 days after transformation
and sent for a quantification of the GUS activity (MUG
assay). The SB-GKAF construct (PHP34074; SEQ ID NO:5)
had ~35% more expression than that of the PINII construct
(PHP34005, SEQ ID NO:6) when the GUS expression was
normalized to the MOPAT expression (FIG. 3; Table 1). This
information was indicative of the ability of the isolated SB-
GKAF sequence (SEQ ID NO:1) to act efficiently as a termi-
nator, by allowing protein expression equal to or above that of
the PINII terminator.

TABLE 1
Sequence Average Standard
Construct Tested MUG/PAT* Deviation
BSV PRO:GUSINT: PINII TERM 1.57 0.17
PINII TERM
BSV PRO:GUSINT: SB-GKAF TERM 2.13 0.41

SB-GKAF TERM

*Measured as: nmoles MU/mg total protein/hour/ppm PAT

Example 3
Stable Transformation Assays to Test SB-GKAF
Terminator Activity

[0109] The Agrobacterium  transformation vectors
PHP34074 (SEQ ID NO:5) and PHP34005 (SEQ ID NO:6)
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described in Example 1, that were used for transient transfor-
mation assays as described in Example 2, were also used in
Gaspe-Flint derived maize lines for stable transformation to
generate transgenic maize plants.

[0110] Quantitative Reverse Transcriptase-PCR (qRT-
PCR) and GUS assays were done from stably transformed
plant tissues to test the ability of isolated SB-GKAF termi-
nator sequence (SEQ ID NO:1) to stop transcription (that is
prevent transcription read-through transcription) and to com-
pare GUS expression as compared to that with PINII termi-
nator.

GUS Expression Analysis:

[0111] The expression of the GUS gene in the transgenic
plants was assessed at the protein as well as transcript levels.
To assess the expression at the protein level, MUG assay was
performed on seedling leaf material. To assess the expression
at the transcript level, qRT-PCR was done using primers
shown in Table 2.

TABLE 2

Primer/ qPCR
Probe Type Sequence Fluor Assay
GUS- Forward  SEQID NO: 7 — Tagman
1482F

GUS- Reverse SEQ ID NO: 8 — Tagman
1553R

GUS- Probe SEQ ID NO: 9 FAM Tagman
1509P

[0112] Plants were grown in the greenhouse and leaves

were sampled at the R1 stage of development for expression
analysis. Multiple plants were tested for each construct. Each
plant was analyzed for expression of the GUS gene. GUS
gene with the SB-GKAF terminator had GUS expression in
the same range as that of PINII terminator at both the protein
(FIG. 4A) and transcript (FIG. 4B) level.

Quantitative Reverse Transcriptase PCR (qRT-PCR) to
Determine Read-Through Transcription Through the
SB-GKAF Terminator:

[0113] The gRT-PCR assays were performed with leaf tis-
sue from the stable transformants generated using PHP34074
and PHP34005. Each plant was tested for the presence of
read-through transcript that had passed through the PINII
terminator and the SB-GKAF terminator (SEQ ID NO:1). To
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assess presence of products that would indicate that transcrip-
tion was continuing past the terminator, amplification was
targeted downstream of the terminator being tested. Two
primer sets were designed downstream of the tested termina-
tors.

[0114] Primer set Term1~100 nt from the terminator

[0115] Primer set Term2.1~500 nt from the terminator
[0116] Multiple plants were tested for each construct. The
primers are shown in Table 3.

TABLE 3

Primer/ qPCR
Probe Name Type Sequence Fluor Assay
Term2.1'  Term2.1F fwd SEQIDNO:10 — SYBR
Term2.1'  Term2.1R rev SEQIDNO:11 — SYBR
Term1*! Term 1F fwd SEQIDNO:12 — Taqman
Term1*! Term 1R rev SEQIDNO:13 — Tagman
Term1! Term__1P probe SEQIDNO: 14 FAM Tagman
Actin? Actin. MGB_F fwd SEQIDNO:15 — Taqman
Actin? Actin. MGB_ R rev SEQIDNO: 16 — Taqman
Actin? Actin_ VIC_P probe SEQIDNO:17 VIC Tagman

!Post-Terminator Primer Set
“Reference Gene

[0117] The test plants were classified into 3 categories
depending on the qRT-PCR results:

[0118] 1. Plants showing complete termination: where all
GUS transcripts are completely terminated before they
reached the specific primer set location;

[0119] 2. Plants showing a high degree of termination:
where a large portion of the GUS transcripts are terminated
before they reached the specific primer set location, also
defined as:

[0120] Primer set Term1—ACT>13
[0121] Primer set Term2.1—ACT>9; and
[0122] 3. Plants showing poor termination.

[0123] Ascanbesee from FIG. 5, the SB-GKAF terminator
proved to have fewer “poorly terminating” plants than the
PINII terminator (FIG. 5). Thus the qRT-PCR score for pres-
ence of transcripts that had proceeded through the terminator
was lower for the SB-GKAF terminator than that for the
PINII terminator.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 18

<210> SEQ ID NO 1

<211> LENGTH: 459

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 1

aactatctat actgtaataa tgttgtatag ccgcecggata getagetagt ttagtcatte 60
agcggegatyg ggtaataata aagtgtcatce catccatcac catgggtgge aacgtgagca 120
atgacctgat tgaacaaatt gaaatgaaaa gaagaaatat gttatatgtc aacgagattt 180

cctecataatyg ccactgacaa cgtgtgteca agaaatgtat cagtgatacg tatattcaca 240
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atttttttat gacttatact cacaatttgt ttttttacta cttatactca caatttgttg 300
tgggtaccat aacaatttcg atcgaatata tatcagaaag ttgacgaaag taagctcact 360
caaaaagtta aatgggctgc ggaagctgeg tcaggcccaa gttttggeta ttctatccgg 420
tatccacgat tttgatggct gagggacata tgttcgett 459
<210> SEQ ID NO 2
<211> LENGTH: 55
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: forward primer
<400> SEQUENCE: 2
cagatctgat atcgatgggc ccactaacta tctatactgt aataatgttg tatag 55
<210> SEQ ID NO 3
<211> LENGTH: 39
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Reverse primer
<400> SEQUENCE: 3
cggaccgggt gaccaagett aagcgaacat atgtcccte 39
<210> SEQ ID NO 4
<211> LENGTH: 3521
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Vector
<400> SEQUENCE: 4
gggcgaattyg ggcccgacgt cgcatgctcee cggcecgecat ggcggecgeg ggaattcgat 60
tcggacceggg tgaccaagcet taagcgaaca tatgtcccte agecatcaaa atcgtggata 120
ccggatagaa tagccaaaac ttgggectga cgcagcettece gcageccatt taactttttg 180
agtgagctta ctttcgtcaa ctttctgata tatattcgat cgaaattgtt atggtaccca 240
caacaaattg tgagtataag tagtaaaaaa acaaattgtg agtataagtc ataaaaaaat 300
tgtgaatata cgtatcactg atacatttct tggacacacyg tcegtcagtgg cattatgagg 360
aaatctcegtt gacatataac atatttcttce ttttcatttc aatttgttca atcaggtcat 420
tgctcacgtt gccacccatg gtgatggatg gatgacactt tattattacc catcgecget 480
gaatgactaa actagctagc tatccggegg ctatacaaca ttattacagt atagatagtt 540
agtgggccca tcgatatcag atctgaatca ctagtgaatt cgeggccgece tgcaggtcga 600
ccatatggga gagctcccaa cgcgttggat gecatagettyg agtattctat agtgtcacct 660
aaatagcttyg gcgtaatcat ggtcataget gtttectgtyg tgaaattgtt atccgetcac 720
aattccacac aacatacgag ccggaagcat aaagtgtaaa gcctggggtyg cctaatgagt 780
gagctaactce acattaattg cgttgegetce actgceceget ttecagtegg gaaacctgte 840
gtgccagetyg cattaatgaa tcggecaacg cgcggggaga ggcggtttge gtattgggeg 900
ctettecget teoctegetca ctgacteget gegeteggte gtteggetge ggcgageggt 960

atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata acgcaggaaa 1020
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gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg cgttgctgge 1080
gtttttccat aggctccgce ccectgacga gcatcacaaa aatcgacgct caagtcagag 1140
gtggcgaaac ccgacaggac tataaagata ccaggcgttt ccccctggaa gcteccctegt 1200
gcgetcetect gtteccgacce tgccgcttac cggatacctg tecgecttte tceectteggy 1260
aagcgtggeg ctttectcata getcacgetg taggtatcte agttcecggtgt aggtcegttceg 1320
ctccaagetg ggctgtgtge acgaacccce cgttcagecce gaccgectgeg ccecttatcecegg 1380
taactatcgt cttgagtcca acccggtaag acacgactta tcgccactgg cagcagccac 1440
tggtaacagg attagcagag cgaggtatgt aggcggtgct acagagttct tgaagtggtg 1500
gcctaactac ggctacacta gaagaacagt atttggtatc tgcgctcectgce tgaagccagt 1560
taccttegga aaaagagttg gtagctecttg atccggcaaa caaaccaccg ctggtagegg 1620
tggttttttt gtttgcaagc agcagattac gcgcagaaaa aaaggatctc aagaagatcc 1680
tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt aagggatttt 1740
ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa aatgaagttt 1800
taaatcaatc taaagtatat atgagtaaac ttggtctgac agttaccaat gcttaatcag 1860
tgaggcacct atctcagcga tcectgtctatt tcgttcatcce atagttgcct gactcccegt 1920
cgtgtagata actacgatac gggagggctt accatctggce cccagtgctg caatgatacc 1980
gcgagaccca cgctcaccgg ctccagattt atcagcaata aaccagccag ccggaagggce 2040
cgagcgcaga agtggtcctg caactttatc cgcctccatce cagtctatta attgttgecg 2100
ggaagctaga gtaagtagtt cgccagttaa tagtttgcgce aacgttgttg ccattgctac 2160
aggcatcgtg gtgtcacgcet cgtcgtttgg tatggcttca ttcagectceg gtteccaacg 2220
atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa gcggttaget cctteggtcece 2280
tcecgategtt gtcagaagta agttggccgce agtgttatca ctcatggtta tggcagcact 2340
gcataattct cttactgtca tgccatccgt aagatgcttt tcetgtgactg gtgagtactce 2400
aaccaagtca ttctgagaat agtgtatgcg gcgaccgagt tgctcttgcce cggcgtcaat 2460
acgggataat accgcgccac atagcagaac tttaaaagtg ctcatcattg gaaaacgttc 2520
ttcggggcga aaactctcaa ggatcttace gctgttgaga tccagttcga tgtaacccac 2580
tcgtgcacce aactgatctt cagcatcttt tactttcacce agecgtttctg ggtgagcaaa 2640
aacaggaagg caaaatgccg caaaaaaggg aataagggceyg acacggaaat gttgaatact 2700
catactcttc ctttttcaat attattgaag catttatcag ggttattgtce tcatgagecgg 2760
atacatattt gaatgtattt agaaaaataa acaaataggg gttccgcgca catttceccccg 2820
aaaagtgcca cctgatgcgg tgtgaaatac cgcacagatyg cgtaaggaga aaataccgca 2880
tcaggaaatt gtaagcgtta atattttgtt aaaattcgcg ttaaattttt gttaaatcag 2940
ctcatttttt aaccaatagg ccgaaatcgg caaaatccct tataaatcaa aagaatagac 3000
cgagataggg ttgagtgttg ttccagtttg gaacaagagt ccactattaa agaacgtgga 3060
ctccaacgte aaagggcgaa aaaccgtcta tcagggcgat ggeccactac gtgaaccate 3120
accctaatca agttttttgg ggtcgaggtg ccgtaaagca ctaaatcgga accctaaagg 3180
gagccccecga tttagagett gacggggaaa gecggcgaac gtggcgagaa aggaagggaa 3240

gaaagcgaaa ggagcegggeg ctagggeget ggcaagtgta geggtcacge tgegegtaac 3300
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caccacaccce gceccgegctta atgcgecgcet acagggcegeg tcecattcgece attcaggetg 3360
cgcaactgtt gggaagggcg atcggtgcgg gcectcecttege tattacgcca getggcgaaa 3420
gggggatgtyg ctgcaaggcg attaagttgg gtaacgccag ggttttccca gtcacgacgt 3480
tgtaaaacga cggccagtga attgtaatac gactcactat a 3521
<210> SEQ ID NO 5

<211> LENGTH: 50910

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: SB-GKAF terminator construct

<400> SEQUENCE: 5

acgtgaccct agtcacttag gttaccagag ctggtcacct ttgtccacca agatggaact 60
geggecgete attaattaag tcaggcgege ctctagttga agacacgttc atgtcetteat 120
cgtaagaaga cactcagtag tcttcggeca gaatggccat ctggattcag caggectaga 180
aggccattta aatcctgagg atctggtett cctaaggacce cgggatatcg ctatcaactt 240
tgtatagaaa agttgggccg aattcgaget cggtacggec agaatggecce ggaccgggtt 300
accgaatteg agcteggtac cactagtaag cttaagcgaa catatgtcecce tcagecatca 360
aaatcgtgga taccggatag aatagccaaa acttgggect gacgcagett ccgcagcecca 420
tttaactttt tgagtgagct tactttcgtc aactttctga tatatattcg atcgaaattg 480
ttatggtacc cacaacaaat tgtgagtata agtagtaaaa aaacaaattyg tgagtataag 540
tcataaaaaa attgtgaata tacgtatcac tgatacattt cttggacaca cgtcgtcagt 600
ggcattatga ggaaatctcg ttgacatata acatatttcet tettttcatt tcaatttgtt 660
caatcaggtce attgctcacg ttgccaccca tggtgatgga tggatgacac tttattatta 720
cccategeeg ctgaatgact aaactagceta getatccgge ggctatacaa cattattaca 780
gtatagatag ttagtgggcce catcgatatc agatcttcat tgtttgecte cetgetgegyg 840
tttttcaccg aagttcatge cagtccageg tttttgcage agaaaagccyg ccgacttcegg 900
tttgeggteg cgagtgaaga tccctttett gttaccgeca acgcgcaata tgccttgcga 960

ggtcgcaaaa tcggcgaaat tccatacctg ttcaccgacg acggcgctga cgcgatcaaa 1020
gacgcggtga tacatatcca gccatgcaca ctgatactcet tcactccaca tgtcggtgta 1080
cattgagtgc agcccggcta acgtatccac gcecgtatteg gtgatgataa tceggctgatg 1140
cagtttctce tgccaggcca gaagttettt ttecagtacce ttctectgceecg tttecaaatce 1200
gccgetttgg acataccatce cgtaataacg gttcaggcac agcacatcaa agagatcgcet 1260
aatggtatcg gtgtgagcgt cgcagaacat tacattgacg caggtgatcg gacgcgtcgg 1320
gtcgagttta cgcgttgctt ccgccagtgg cgcgaaatat tceccgtgcac cttgcggacy 1380
ggtatccggt tcegttggcaa tactccacat caccacgctt gggtggtttt tgtcacgege 1440
tatcagctct ttaatcgect gtaagtgcge ttgctgagtt tcccegttga ctgectette 1500
gctgtacagt tettteggcet tgttgccecge ttcgaaacca atccctaaag agaggttaaa 1560
gccgacagca gcagtttcat caatcaccac gatgccatgt tcatctgeccce agtcgagcat 1620
ctcttcageg taagggtaat gcgaggtacg gtaggagttg gccccaatcce agtccattaa 1680

tgcgtggteg tgcaccatca gcacgttatce gaatcctttg ccacgcaagt ccgcatctte 1740
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atgacgacca aagccagtaa agtagaacgg tttgtggtta atcaggaact gttggccctt 1800
cactgccact gaccggatgce cgacgcgaag cgggtagata tcacactctg tetggetttt 1860
ggctgtgacg cacagttcat agagataacc ttcacccggt tgccagaggt gcggattcac 1920
cacttgcaaa gtcccgctag tgccttgtcee agttgcaacc acctgttgat ccgcatcacg 1980
cagttcaacg ctgacatcac cattggccac cacctgccag tcaacagacg cgtggttaca 2040
gtcttgcgeg acatgcgtca ccacggtgat atcgtccacce caggtgttcg gcgtggtgta 2100
gagcattacg ctgcgatgga ttccggcata gttaaagaaa tcatggaagt aagactgcett 2160
tttcttgeeg ttttegtegyg taatcaccat tcceggeggg atagtctgece agttcagtte 2220
gttgttcaca caaacggtga tacctgcaca tcaacaaatt ttggtcatat attagaaaag 2280
ttataaatta aaatatacac acttataaac tacagaaaag caattgctat atactacatt 2340
cttttatttt gaaaaaaata tttgaaatat tatattacta ctaattaatg ataattatta 2400
tatatatatc aaaggtagaa gcagaaactt acgtacactt ttcccggcaa taacatacgg 2460
cgtgacatcg gecttcaaatg gegtatagce gcectgatge tccatcactt cctgattatt 2520
gacccacact ttgccgtaat gagtgaccgce atcgaaacgc agcacgatac gctggcectge 2580
ccaacctttc ggtataaaga cttcgcegctg ataccagacg ttgcccgcat aattacgaat 2640
atctgcatcg gcgaactgat cgttaaaact gcctggcaca gcaattgcce ggctttettg 2700
taacgcgett tcccaccaac gctgatcaat tccacagttt tcgcgatcca gactgaatgce 2760
ccacaggccg tcgagttttt tgatttcacg ggttggggtt tctacaggac ggaccatggt 2820
gtcgtgtgga tccaaattgt atgcaaggtg aatgactttc ttttcgtaaa ctagatagga 2880
gtactcctec aggatgctta acccgtattg acgtacagag gtctatgatce cttttgttta 2940
taaaggagct tgtagttcag tcagtcttat acttcacgat gecccatgttt ctatatagga 3000
tattatcttg gectttgtaag tacttcacgce aggttatgtt ctgtttctag gatattatcc 3060
tcatacatgc gaagaaccaa tttttcccce attcectcectteg ggtacttttt cttgggtagg 3120
catgctcectcet tggaccaact agcataaaac ataatcattt ttccctacag ccttgaccag 3180
ctataatcga aatcatgctc atttttctaa gaaagactga atacagctcc aatttaaaca 3240
atttaaatca taaacttgta actcaattag agaaaagcag agcccttcgg ctectatcta 3300
aaggaattac cccatgaaag ccataaaaac gaaccttgct ctgataccag acgggtctac 3360
gctegeggaa ctaggatctt gcgetctact cgcacaaagt gaactcgcac aaagtgtgtt 3420
tcaagcacag aagtttttat ttctcaaatc aggagtaaac tcgcgttgtg gtgegtgttt 3480
gcaacctgaa tacaaggctc cttatataga gagttgtgga gctttctggce atcgttaggt 3540
ggcatccacc aataatgcag ataagcatca tcacatgtcect ctggcectaac aactttgegt 3600
aagaatcctg caaagttact aaaggtcatc gtgcgtgact agacaacgca caccgacaaa 3660
cttaaaataa agagacatta tactttgtct cctcectttaca taaagtgagt ggtatccagc 3720
tcactcecgca tecttatcagt cttcacaccg gttggtatca acacgtggta ggggtccgcece 3780
acttccgett cagtcatcat tactgatatc cagcagatct agagcatctt caataagata 3840
ttettgttect gecacgcagat tttcecttgcte cctcagtaat tectcecccaca gtgagtette 3900
tgatatttct tcaagtttcect tectcccatct gatcecttttece tgcacaaacg agtcaatttg 3960

gtctttccag acccaagtaa aacaagtgtt agtttcacag gagtaaaact ccctgtcagg 4020
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atttctggat gttctggaga tcecttcagttt tgctggttta ttgcatccac atttgaaaac 4080
cggctcecttca cttagtgtta gcacattgat ttgatgcaac ctgtagcctt tgctcaacca 4140
gtcttcatat ctttttacaa catcattaac tctctgtttt gcatcggtgt ttcecttgtg 4200
aaatacctcc tccactgcat tgatcaacac accttcagat tgatgectttt ccggatggag 4260
aataatcttt accagtcttg acagagtgtc tgctaaaacg ttgtccttte cgtcaatgtg 4320
ttcaaactta atctcaagac ctgtcccggt aatgtaatct gtgaaggcaa gccatctgac 4380
tcttgatggt ttatgatcac tgcttttctt gtaaaagcetc actattgctt gactgtcagt 4440
tctgattatg agctcectttgt aagcttggte acceggtecg ggcctagaag gecagcettceg 4500
gccgeccegyg gcaactttat tatacaaagt tgatagatat cggaccgatt aaactttaat 4560
tcggtecgaa gecttgcatge ctgcagtgca gcgtgaccceg gtcecgtgcecce tetctagaga 4620
taatgagcat tgcatgtcta agttataaaa aattaccaca tatttttttt gtcacacttg 4680
tttgaagtgc agtttatcta tcectttataca tatatttaaa ctttactcta cgaataatat 4740
aatctatagt actacaataa tatcagtgtt ttagagaatc atataaatga acagttagac 4800
atggtctaaa ggacaattga gtattttgac aacaggactc tacagtttta tcectttttagt 4860
gtgcatgtgt tcteccttttt ttttgcaaat agcttcacct atataatact tcatccattt 4920
tattagtaca tccatttagg gtttagggtt aatggttttt atagactaat ttttttagta 4980
catctatttt attctatttt agcctctaaa ttaagaaaac taaaactcta ttttagtttt 5040
tttatttaat aatttagata taaaatagaa taaaataaag tgactaaaaa ttaaacaaat 5100
accctttaag aaattaaaaa aactaaggaa acatttttcet tgtttcgagt agataatgcec 5160
agcctgttaa acgccgtega cgagtctaac ggacaccaac cagcgaacca gcagegtcge 5220
gtcgggccaa gcgaagcaga cggcacggca tctctgtcecge tgecctcetgga ccectctega 5280
gagttccget ccaccgttgg acttgcteceg ctgtcggcat ccagaaattg cgtggcggag 5340
cggcagacgt gagccggcac ggcaggegge ctectcectee tetcacggea ccggcagcta 5400
cgggggattc ctttcccacce getecttege ttteccttece tegeccgceeg taataaatag 5460
acacccecte cacaccctet ttecccaace tcegtgttgtt cggagcgcac acacacacaa 5520
ccagatctcce cccaaatcca cccgteggca cctecgette aaggtacgece getegtecte 5580
ccecececce ctetectaccet tetctagate ggegttecegg teccatgcatg gttagggecce 5640
ggtagttcta cttectgttca tgtttgtgtt agatccgtgt ttgtgttaga tcegtgetge 5700
tagcgttegt acacggatgce gacctgtacg tcagacacgt tctgattget aacttgccag 5760
tgtttctett tggggaatcc tgggatggct ctageccgtte cgcagacggg atcgatttca 5820
tgattttttt tgtttcgttg catagggttt ggtttgcect tttcectttat ttcaatatat 5880
gccgtgcact tgtttgtcgg gtcatctttt catgettttt tttgtcttgg ttgtgatgat 5940
gtggtctggt tgggcggtcg ttctagatcg gagtagaatt ctgtttcaaa ctacctggtyg 6000
gatttattaa ttttggatct gtatgtgtgt gccatacata ttcatagtta cgaattgaag 6060
atgatggatg gaaatatcga tctaggatag gtatacatgt tgatgcgggt tttactgatg 6120
catatacaga gatgcttttt gttcgettgg ttgtgatgat gtggtgtggt tgggcggtcg 6180
ttcattegtt ctagatcgga gtagaatact gtttcaaact acctggtgta tttattaatt 6240

ttggaactgt atgtgtgtgt catacatctt catagttacg agtttaagat ggatggaaat 6300
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atcgatctag

atatgcagca

atgttttata

gtggattttt

cgatgetcac

ccacacgaca

gacatggccg

cgcaccgage

taccegtgge

tggaaggccc

caccagegec

cagggcttca

cacgaggecc

ggCtggCan

gtgcgecegg

aacttaatta

gtgggcatca

atcatccata

agatgcattt

caattgggtt

actagggtca

tggectettyg

tcagtacatt

accacaatat

atcaccactc

aaggcggcag

gggtttgaaa

gttgctgect

ttcatttcte

aaatcgetygg

tgacgatcgt

atacttactt

tcttggaggt

aacattttat

cagggcaagce

gecgecatag

aaagaagttc

atttgegeta

gataggtata

tctattcata

attattttga

ttagcectge

cctgttgttt

ccatgtecce

cegtgtgega

cgcagacccec

tcgtggecga

gcaacgccta

teggectegy

agtccgtggt

tcggctacac

acgtcggett

tgacgcagat

atgtatgaaa

aagttgtgtg

tttcttatcc

cattaaccaa

agcaaaacaa

cgtgacccta

ctcttecagga

aaaaacgtcc

atcctgecac

gatacaggca

actttgctca

cacggatgat

gtgatcaaat

gcttaacegt

ataaagccge

cgaccgtace

gggcgattgt

tcgtatgaca

tagagagcag

gaaaattggce

acgccgegec

gttgtcccat

tatataagcc

catgttgatg

tgctctaace

tcttgatata

cttcatacge

ggtgttactt

cgagcgeage

catcgtgaac

gcaggagtgg

ggtggaggge

cgactggacce

ctccaccecte

ggcegtgate

cgeceegegge

ctggcagege

ctgagtcgaa

taaaaggatg

ttatgtgtaa

taaatgaatg

atccatatac

atctagtcta

gtcacttagg

tgaagagcta

gcaatgtgtt

cagccageca

gcccatcagt

tgttaccgat

ctcgeggagg

atcatctccce

gacaggctgt

tgaggaagct

ccgatgaatt

catacatgac

ctagtggtte

getagttget

catttatgac

ccecttttygyg

tgttggcaat

tacgatttce

tgggttttac

ttgagtacct

cttggatgat

tatttatttyg

ctgcaggteg

ccegtegaga

cactacatcg

atcgacgacc

gtggtggceg

gtggagtcca

tacacccacc

ggccteccega

accctecgeyg

gacttcgage

acctagactt

cacacatagt

ttactagtta

tcacgtgtet

atataaatat

ggtgtgtttt

taccgagete

tgtttaaacg

attaagttgt

acagctceee

ccgggacggce

gcetattegga

gtagcatgtt

tcgcagagat

cgatcttgag

gagtggcget

aattcggacyg

atcaacaatg

cccteagett

tagatacatg

gaccaatgce

ggtgtagaac

gacgtagtag

gttgcgacta

tgatgcatat acatgatggce

atctattata ataaacaagt

ggcatatgca gcagctatat

cttggtactg tttettttgt

actttaactt agcctaggat

tcegecegge caccgecged

agacctccac cgtgaacttce

tggagcgect ccaggaccge

gecatcgecta cgecggeceg

cegtgtacgt gteccaccge

tcctcaagag catggaggec

acgacccgte cgtgegecte

ccgecggeta caagcacgge

tgceggecce geegegecag

gtcecatctte tggattggece

gacatgctaa tcactataat

tctgaataaa agagaaagag

ttataattct ttgatgaacc

taatcatata taattaatat

gcgaatgegg ccgataagtg

gaattcattc cgattaatcg

tgcaagcget actagacaat

ctaagcgtca atttgtttac

gaccggcage tcggcacaaa

gtcageggga gagceegttgt

agaacggcaa ctaagctgec

gattgtaacg atgacagagc

ccgaattate agecttcetta

aactatgccyg acataatagg

atttctttag aagtgaacgt

tacgttctga acacagctgg

tacccgtttyg tgtaaccgte

gegactagat gttgaggect

atcttcagge cgttatctgt

ccgcagaage tcccatcettt

atccttttge cagatgtgga

ccggcegaaag tgcgagacce

ttgtcgtaat tggatgaact

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580
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attatcgtag ttgctctcag agttgtcgta atttgatgga ctattgtcgt aattgcttat 8640
ggagttgtcg tagttgcttg gagaaatgtc gtagttggat ggggagtagt catagggaag 8700
acgagcttca tccactaaaa caattggcag gtcagcaagt gecctgccceg atgccatcegce 8760
aagtacgagg cttagaacca ccttcaacag atcgcgcata gtcttcccca gcetctctaac 8820
gcttgagtta agcecgcgecg cgaagcggceg tcggcttgaa cgaattgtta gacattattt 8880
gccgactace ttggtgatct cgectttcac gtagtgaaca aattcttcca actgatctge 8940
gcgecgaggece aagcgatctt cttgtccaag ataagectge ctagcttcaa gtatgacggg 9000
ctgatactgg gccggcaggce gctccattge ccagtcggca gcgacatccet teggcegecgat 9060
tttgcecggtt actgcgctgt accaaatgcg ggacaacgta agcactacat ttcecgctcatce 9120
gccagcccag tegggeggceg agttccatag cgttaaggtt tcatttageg cctcaaatag 9180
atcctgttca ggaaccggat caaagagttc ctececgccget ggacctacca aggcaacgct 9240
atgttctett gettttgtca gcaagatage cagatcaatg tcgatcgtgg ctggctcgaa 9300
gatacctgca agaatgtcat tgcgctgcca ttctceccaaat tgcagttege gcttagetgg 9360
ataacgccac ggaatgatgt cgtcgtgcac aacaatggtg acttctacag cgcggagaat 9420
ctecgetetet ccaggggaag ccgaagtttce caaaaggtcg ttgatcaaag ctecgecgegt 9480
tgtttcatca agccttacag tcaccgtaac cagcaaatca atatcactgt gtggcttcag 9540
geegecatee actgcggage cgtacaaatg tacggcecage aacgteggtt cgagatggeg 9600
ctcgatgacg ccaactacct ctgatagttg agtcgatact tcggcgatca ccgctteect 9660
catgatgttt aactcctgaa ttaagccgcg ccgcgaageg gtgtcggctt gaatgaattg 9720
ttaggcgtca tecctgtgcte ccgagaacca gtaccagtac atcgctgttt cgttcgagac 9780
ttgaggtcta gttttatacg tgaacaggtc aatgccgcecg agagtaaagce cacattttgce 9840
gtacaaattg caggcaggta cattgttcgt ttgtgtctcect aatcgtatgc caaggagcetg 9900
tctgcttagt gecccactttt tegcaaattce gatgagactg tgcgcgacte ctttgcecteg 9960
gtgcgtgtge gacacaacaa tgtgttcgat agaggctaga tcgttccatg ttgagttgag 10020
ttcaatcttc ccgacaagct cttggtcgat gaatgcgcca tagcaagcag agtcttcatce 10080
agagtcatca tccgagatgt aatccttccg gtaggggcte acacttctgg tagatagtte 10140
aaagccttgg tcggataggt gcacatcgaa cacttcacga acaatgaaat ggttctcage 10200
atccaatgtt tccgccacct gectcagggat caccgaaatce ttcatatgac gectaacgece 10260
tggcacagcg gatcgcaaac ctggcgcggce ttttggcaca aaaggcgtga caggtttgeg 10320
aatccgttge tgccacttgt taaccctttt gccagatttg gtaactataa tttatgttag 10380
aggcgaagtc ttgggtaaaa actggcctaa aattgctggg gatttcagga aagtaaacat 10440
caccttecgg ctcgatgtet attgtagata tatgtagtgt atctacttga tcecgggggatce 10500
tgctgecteg cgegtttegg tgatgacggt gaaaacctct gacacatgca gectcececggag 10560
acggtcacag cttgtctgta agcggatgcce gggagcagac aagcccgtca gggcgegtca 10620
gcgggtgttyg gegggtgtcg gggcgcagece atgacccagt cacgtagcga tagcecggagtg 10680
tatactggct taactatgcg gcatcagagc agattgtact gagagtgcac catatgcggt 10740
gtgaaatacc gcacagatgc gtaaggagaa aataccgcat caggcgctct tccgettect 10800

cgctcactga ctcgectgege teggtegtte ggctgcggeg agcecggtatca gectcactcaa 10860
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aggcggtaat acggttatcc acagaatcag gggataacgc aggaaagaac atgtgagcaa 10920
aaggccagca aaaggccagg aaccgtaaaa aggccgegtt gectggegttt ttccatagge 10980
tcegececccee tgacgagcat cacaaaaatc gacgctcaag tcagaggtgg cgaaacccga 11040
caggactata aagataccag gcgtttccce ctggaagcecte cctegtgege tetecetgtte 11100
cgacccectgece gecttaccgga tacctgtcecceg cctttctece ttecgggaage gtggegettt 11160
ctcatagctc acgctgtagg tatctcagtt cggtgtaggt cgttecgctcecce aagctggget 11220
gtgtgcacga acccccegtt cageccgacce gectgegectt atccggtaac tatcegtcecttg 11280
agtccaaccce ggtaagacac gacttatcgce cactggcage agccactggt aacaggatta 11340
gcagagcgag gtatgtaggce ggtgctacag agttcttgaa gtggtggcct aactacgget 11400
acactagaag gacagtattt ggtatctgcg ctctgctgaa gccagttacc ttcggaaaaa 11460
gagttggtag ctcttgatce ggcaaacaaa ccaccgctgg tageggtggt ttttttgttt 11520
gcaagcagca gattacgcgce agaaaaaaag gatctcaaga agatcctttg atcttttcta 11580
cggggtcetga cgctcagtgg aacgaaaact cacgttaagg gattttggtc atgagattat 11640
caaaaaggat cttcacctag atccttttaa attaaaaatg aagttttaaa tcaatctaaa 11700
gtatatatga gtaaacttgg tctgacagtt accaatgctt aatcagtgag gcacctatct 11760
cagcgatctg tctatttegt tcatccatag ttgcctgact ccccegtcegtg tagataacta 11820
cgatacggga gggcttacca tcectggcccca gtgctgcaat gataccgcga gacccacget 11880
caccggctcece agatttatca gcaataaacc agccagccgg aagggccgag cgcagaagtg 11940
gtcectgcaac tttatccgce tccatccagt ctattaattg ttgccgggaa gctagagtaa 12000
gtagttcgec agttaatagt ttgcgcaacg ttgttgccat tgctgcaggg gggggggggyg 12060
gggggttcca ttgttcatte cacggacaaa aacagagaaa ggaaacgaca gaggccaaaa 12120
agctcgettt cagcacctgt cgtttecttt cttttcagag ggtattttaa ataaaaacat 12180
taagttatga cgaagaagaa cggaaacgcc ttaaaccgga aaattttcat aaatagcgaa 12240
aacccgcegag gtcecgecgecce cgtaacctgt cggatcaccg gaaaggaccce gtaaagtgat 12300
aatgattatc atctacatat cacaacgtgc gtggaggcca tcaaaccacg tcaaataatc 12360
aattatgacg caggtatcgt attaattgat ctgcatcaac ttaacgtaaa aacaacttca 12420
gacaatacaa atcagcgaca ctgaatacgg ggcaacctca tgtccccecce ccececcceccece 12480
ctgcaggcat cgtggtgtca cgctcecgtegt ttggtatgge ttcattcage teccggttcce 12540
aacgatcaag gcgagttaca tgatccccca tgttgtgcaa aaaagcggtt agctectteg 12600
gtccteccgat cgttgtcaga agtaagttgg ccgcagtgtt atcactcatg gttatggcag 12660
cactgcataa ttctcttact gtcatgccat ccgtaagatg cttttetgtg actggtgagt 12720
actcaaccaa gtcattctga gaatagtgta tgcggcgacc gagttgctcect tgccecggegt 12780
caacacggga taataccgcg ccacatagca gaactttaaa agtgctcatc attggaaaac 12840
gttcttcggyg gcgaaaactce tcaaggatct taccgetgtt gagatccagt tcgatgtaac 12900
ccactcgtge acccaactga tcecttcagcat cttttacttt caccagegtt tetgggtgag 12960
caaaaacagg aaggcaaaat gccgcaaaaa agggaataag ggcgacacgg aaatgttgaa 13020
tactcatact cttccttttt caatattatt gaagcattta tcagggttat tgtctcatga 13080

gcggatacat atttgaatgt atttagaaaa ataaacaaat aggggttccg cgcacatttce 13140
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cccgaaaagt gccacctgac gtctaagaaa ccattattat catgacatta acctataaaa 13200
ataggcgtat cacgaggccc tttcecgtette aagaattcgg agettttgec attctcaccg 13260
gattcagtcg tcactcatgg tgatttctca cttgataacc ttatttttga cgaggggaaa 13320
ttaataggtt gtattgatgt tggacgagtc ggaatcgcag accgatacca ggatcttgece 13380
atcctatgga actgcctegg tgagttttcet ccttcattac agaaacggct ttttcaaaaa 13440
tatggtattg ataatcctga tatgaataaa ttgcagtttc atttgatgct cgatgagttt 13500
ttctaatcag aattggttaa ttggttgtaa cactggcaga gcattacgct gacttgacgg 13560
gacggcggcet ttgttgaata aatcgaactt ttgctgagtt gaaggatcag atcacgcatc 13620
ttcccgacaa cgcagaccgt tecgtggcaa agcaaaagtt caaaatcacc aactggtcca 13680
cctacaacaa agctctcatc aaccgtggct ccctcacttt ctggctggat gatggggcga 13740
ttcaggcectg gtatgagtca gcaacacctt cttcacgagg cagacctcag cgccagaagg 13800
ccgccagaga ggccgagege ggccgtgagg cttggacgcet agggcagggce atgaaaaagce 13860
ccgtageggg ctgctacggg cgtctgacge ggtggaaagg gggaggggat gttgtctaca 13920
tggctetget gtagtgagtyg ggttgcegcte cggcageggt cctgatcaat cgtcaccctt 13980
tcteggtect tcaacgttec tgacaacgag cctectttte gccaatccat cgacaatcac 14040
cgcgagtceccce tgctcgaacg ctgcgtecgg accggctteg tcgaaggcegt ctatcecgegge 14100
ccgcaacagce ggcgagagceg gagcectgtte aacggtgcecg ccgcegetcege cggcatcget 14160
gtcgecggece tgctectcaa gcacggeccce aacagtgaag tagctgattg tcatcagege 14220
attgacggcg tcccecggecg aaaaacccgce ctcgcagagg aagcgaagct gegcecgtegge 14280
cgtttecate tgcggtgcege ccggtegegt gccggcatgg atgcegegcege catcgeggta 14340
ggcgagcagce gcctgectga agetgcggge attcccgate agaaatgagce gccagtcecgte 14400
gtcggctete ggcaccgaat gcgtatgatt ctccgeccage atggcecttegg ccagtgegte 14460
gagcagcgece cgcttgttce tgaagtgcca gtaaagcgec ggctgctgaa cccccaaccg 14520
ttececgecagt ttgcgtgteg tcagaccgte tacgccgacce tcgttcaaca ggtccaggge 14580
ggcacggatc actgtattcg gctgcaactt tgtcatgctt gacactttat cactgataaa 14640
cataatatgt ccaccaactt atcagtgata aagaatccgce gcgttcaatc ggaccagcgg 14700
aggctggtcce ggaggccaga cgtgaaaccce aacatacccce tgatcgtaat tctgagcact 14760
gtcgegeteg acgetgtcegg catceggectg attatgeccgg tgctgcecggg cctectgege 14820
gatctggtte actcgaacga cgtcaccgec cactatggca ttcectgctgge gctgtatgeg 14880
ttggtgcaat ttgcctgcge acctgtgcetg ggcgcgetgt cggatcgttt cgggeggcgg 14940
ccaatcttge tegtecteget ggccggegece actgtcgact acgccatcat ggcgacageg 15000
cctttecttt gggttcteta tatcgggcgg atcgtggecyg gcatcaccgg ggcgactggg 15060
gcggtageceg gegettatat tgccgatatce actgatggeg atgagcgegce gcggcactte 15120
ggcttcatga gcgectgttt cgggtteggg atggtcegcegg gacctgtget cggtgggetg 15180
atgggcggtt tctccccecca cgcteegtte ttegeccgegg cagecttgaa cggcctcaat 15240
ttectgacgg getgtttect tttgccggag tcecgcacaaag gcgaacgccg gecgttacge 15300
cgggaggctce tcaacccget cgcttegtte cggtgggece ggggcatgac cgtcgtegee 15360

gccctgatgg cggtettett catcatgcaa cttgteggac aggtgccggce cgegetttgg 15420
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gtcatttteg gcgaggatcg ctttcactgg gacgcgacca cgatcggcat ttegettgece 15480
gcatttggca ttctgcattce actcgcccag gcaatgatca ccggceccctgt agecgecccecgg 15540
ctcggcgaaa ggcgggcact catgctcecgga atgattgccg acggcacagg ctacatcctg 15600
cttgcctteg cgacacgggg atggatggceg ttcccgatca tggtcecctget tgcttegggt 15660
ggcatcggaa tgccggcgct gcaagcaatg ttgtccaggce aggtggatga ggaacgtcag 15720
gggcagctge aaggctcact ggceggcgctce accagcctga cctecgategt cggacccecte 15780
ctcttcacgg cgatctatge ggcttcectata acaacgtgga acgggtgggce atggattgca 15840
ggcgcectgecee tctacttgcet ctgectgeceg gegcectgegte gegggcetttg gageggcegca 15900
gggcaacgag ccgatcgctg atcgtggaaa cgataggcct atgeccatgceg ggtcaaggceg 15960
acttcecggca agctatacge gecctaggag tgcggttgga acgttggccce agccagatac 16020
tcecgatcac gagcaggacg ccgatgattt gaagcgcact cagcgtctga tccaagaaca 16080
accatcctag caacacggcg gtcceceggge tgagaaagece cagtaaggaa acaactgtag 16140
gttcgagteg cgagatccce cggaaccaaa ggaagtaggt taaacccgct ccgatcagge 16200
cgagccacgce caggccgaga acattggttce ctgtaggcat cgggattggce ggatcaaaca 16260
ctaaagctac tggaacgagc agaagtcctce cggccgccag ttgccaggcg gtaaaggtga 16320
gcagaggcac gggaggttgce cacttgcggg tcagcacggt tccgaacgcce atggaaaccg 16380
cceccgecag goccgcectgeg acgccgacag gatctagege tgcegtttggt gtcaacacca 16440
acagcgccac gcccgcagtt ccgcaaatag cccccaggac cgccatcaat cgtatceggge 16500
tacctagcag agcggcagag atgaacacga ccatcagcgg ctgcacagcg cctaccgteg 16560
ccgcgacccee geccggcagg cggtagaccg aaataaacaa caagctccag aatagcgaaa 16620
tattaagtgc gccgaggatg aagatgcgca tccaccagat tcccegttgga atctgtcecgga 16680
cgatcatcac gagcaataaa cccgcecggca acgcccgcag cagcataccg gcgaccccte 16740
ggcctegetyg ttegggcectcee acgaaaacgce cggacagatg cgccttgtga gegtecttgg 16800
ggcecgtecte ctgtttgaag accgacagcec caatgatcte gecgtcecgatg taggcgceccga 16860
atgccacggce atctcgcaac cgttcagcga acgcctceccat gggcettttte tectegtget 16920
cgtaaacgga cccgaacatc tcectggagett tcttcaggge cgacaatcgg atctcecgegga 16980
aatcctgcac gtcggccget ccaagecgte gaatctgage cttaatcaca attgtcaatt 17040
ttaatcctcect gtttatcgge agttcecgtaga gcgecgcegtg cgtceccgage gatactgage 17100
gaagcaagtg cgtcgagcag tgcccgcettg ttcecctgaaat gceccagtaaag cgcetggetge 17160
tgaaccccca geccggaactg accccacaag gccctagegt ttgcaatgca ccaggtcate 17220
attgacccag gcgtgttcca ccaggcecgcet gcectcecgcaac tcecttegcagg cttcecgecgac 17280
ctgctegege cacttcttceca cgcgggtgga atccgatccg cacatgaggce ggaaggttte 17340
cagcttgage gggtacggct cccggtgcga gctgaaatag tcgaacatcce gtecgggccegt 17400
cggcgacagce ttgcggtact tcectcccatat gaatttegtg tagtggtcecge cagcaaacag 17460
cacgacgatt tcctecgtcga tcaggacctg gcaacgggac gttttettge cacggtccag 17520
gacgcggaag cggtgcagca gcgacaccga ttccaggtge ccaacgcggt cggacgtgaa 17580
gcccatcgee gtegectgta ggcecgcgacag gcattecteg gecttegtgt aataccggee 17640

attgatcgac cagcccaggt cctggcaaag ctcgtagaac gtgaaggtga tcggcetcgece 17700
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gataggggtg cgcttcgegt actccaacac ctgctgccac accagttcegt catcegtcecgge 17760
ccgcageteg acgccggtgt aggtgatctt cacgtcecttg ttgacgtgga aaatgacctt 17820
gttttgcage gcctegegeg ggattttett gttgegegtyg gtgaacaggg cagagcggge 17880
cgtgtegttt ggcatcgecte gcatcecgtgte cggccacgge gcaatatcga acaaggaaag 17940
ctgcatttce ttgatctget gettegtgtg tttcagcaac gecggcctget tggceccteget 18000
gacctgtttt gccaggtcct cgeccggeggt ttttegette ttggtcegtca tagtteccteg 18060
cgtgtcgatg gtcatcgact tecgccaaacc tgccgcectee tgttcgagac gacgcgaacg 18120
ctccacggeg gecgatggeg cgggcagggce agggggagcce agttgcacge tgtcgegete 18180
gatcttggec gtagcettgct ggaccatcga geccgacggac tggaaggttt cgeggggcege 18240
acgcatgacg gtgcggcttg cgatggtttc ggcatccteg gcggaaaacc ccgcgtcegat 18300
cagttcttge ctgtatgcct teccggtcaaa cgtccgatte attcacccte cttgegggat 18360
tgcceccgact cacgeccgggg caatgtgcece ttattcectga tttgacccecge ctggtgectt 18420
ggtgtccaga taatccacct tatcggcaat gaagtcggte ccgtagaccg tctggccgte 18480
cttctegtac ttggtattcc gaatcttgcece ctgcacgaat accagcgacc ccttgcccaa 18540
atacttgcecg tgggcctegg cctgagagcece aaaacacttg atgcggaaga agtcggtgeg 18600
ctecctgettg tegecggecat cgttgcegceca ctcecttcatta accgctatat cgaaaattge 18660
ttgcggettyg ttagaattgce catgacgtac ctcggtgtca cgggtaagat taccgataaa 18720
ctggaactga ttatggctca tatcgaaagt ctccttgaga aaggagactc tagtttaget 18780
aaacattggt tccgctgtca agaactttag cggctaaaat tttgcgggcce gcgaccaaag 18840
gtgcgagggg cggcttceccge tgtgtacaac cagatatttt tcaccaacat ccttegtcetg 18900
ctcgatgage ggggcatgac gaaacatgag ctgtcggaga gggcaggggt ttcaatttcg 18960
tttttatcag acttaaccaa cggtaaggcc aacccctegt tgaaggtgat ggaggccatt 19020
gccgacgecece tggaaactce cctacctett ctectggagt ccaccgacct tgaccgcgag 19080
gcactcgegyg agattgeggg tcatccttte aagagcageg tgccgcccgg atacgaacge 19140
atcagtgtgg ttttgccgtc acataaggcg tttatcgtaa agaaatgggg cgacgacacc 19200
cgaaaaaagc tgcgtggaag gctctgacgce caagggttag ggcttgcact tecttettta 19260
gccgctaaaa cggecectte tcectgegggece gtcecggctcecge gcatcatatce gacatcctca 19320
acggaagccg tgccgcgaat ggcatcgggce gggtgcgett tgacagttgt tttctatcag 19380
aacccctacg tegtgeggtt cgattagetg tttgtcttge aggctaaaca cttteggtat 19440
atcgtttgcce tgtgcgataa tgttgctaat gatttgttge gtaggggtta ctgaaaagtg 19500
agcgggaaag aagagtttca gaccatcaag gagcgggcca agcgcaagct ggaacgcgac 19560
atgggtgcgg acctgttgge cgcgctcaac gacccgaaaa ccgttgaagt catgctcaac 19620
gcggacggca aggtgtggca cgaacgcectt ggcgagccga tgcggtacat ctgcgacatg 19680
cggcccagcece agtcgcaggce gattatagaa acggtggccg gattccacgg caaagaggtce 19740
acgcggcatt cgcccatcct ggaaggcgag ttccccttgg atggcagcecg ctttgecgge 19800
caattgccge cggtegtgge cgcgccaacce tttgcgatce gcaagecgcege ggtcgecate 19860
ttcacgctgg aacagtacgt cgaggcgggce atcatgacce gcgagcaata cgaggtcatt 19920

aaaagcgccg tecgcggcgca tcgaaacatce ctecgtcattg geggtactgg ctcgggcaag 19980
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accacgctcg tcaacgcgat catcaatgaa atggtcgcect tcaacccgtce tgagecgegte 20040
gtcatcatcg aggacaccgg cgaaatccag tgcgccgcag agaacgccgt ccaataccac 20100
accagcatcg acgtctcgat gacgctgcetg ctcaagacaa cgctgegtat gegccccgac 20160
cgcatcctgg tecggtgaggt acgtggcccce gaagcccttg atctgttgat ggcctggaac 20220
accgggcatg aaggaggtgc cgccaccctg cacgcaaaca accccaaagc gggcctgage 20280
cggctegeca tgcttatcag catgcacccg gattcaccga aacccattga gecgetgatt 20340
ggcgaggcegg ttcatgtggt cgtceccatatc geccaggaccece ctagcecggcecg tcgagtgcaa 20400
gaaattctceg aagttcttgg ttacgagaac ggccagtaca tcaccaaaac cctgtaagga 20460
gtatttccaa tgacaacggc tgttccgttce cgtctgacca tgaatcgegg cattttgtte 20520
taccttgeceg tgttecttegt tetecgetcecte gegttatecg cgcatccgge gatggectceg 20580
gaaggcaccg gcggcagctt gccatatgag agctggctga cgaacctgcg caactccgta 20640
accggececgg tggcecttege getgtecate atcggcateg tegtegecgg cggcgtgetg 20700
atcttecggeg gcgaactcaa cgccttette cgaaccctga tcettectggt tetggtgatg 20760
gcgetgetgg teggcecgegca gaacgtgatg agcaccttet teggtcegtgg tgccgaaatce 20820
gcggeccteg gcaacggggce gctgcaccag gtgcaagteg cggcggcgga tgccegtgegt 20880
gcggtagegyg ctggacggct cgcectaatca tggctetgeg cacgatcccce atcegtcegeg 20940
caggcaaccg agaaaacctg ttcatgggtg gtgatcgtga actggtgatg ttctegggece 21000
tgatggcgtt tgcgctgatt ttcagegccee aagagctgcg ggccaccgtg gtceggtctga 21060
tcetgtggtt cggggcgete tatgegttcee gaatcatgge gaaggccgat ccgaagatge 21120
ggttegtgta cctgcgtcac cgccggtaca agccgtatta cccggcccecge tcgacccecegt 21180
tcecgcgagaa caccaatagce caagggaagc aataccgatg atccaagcaa ttgcgattge 21240
aatcgegggce ctceggcecgege ttetgttgtt catcctettt geccgecatce gegeggtcega 21300
tgccgaactg aaactgaaaa agcatcgttc caaggacgcce ggcectggcecg atctgctcaa 21360
ctacgceget gtcecgtcgatg acggcecgtaat cgtgggcaag aacggcagct ttatggctge 21420
ctggctgtac aagggcgatg acaacgcaag cagcaccgac cagcagcgcg aagtagtgtce 21480
cgcccgeate aaccaggccece tegcgggcect gggaagtggg tggatgatcce atgtggacge 21540
cgtgcggegt cctgctecga actacgcgga gcggggectg teggegttece ctgaccgtet 21600
gacggcagceg attgaagaag agcgctceggt cttgeccttge tcegtcggtga tgtacttcac 21660
cagctecegeg aagtcecgctet tettgatgga gcgcatgggg acgtgettgg caatcacgeg 21720
caccceecgg cecgttttage ggctaaaaaa gtcatggcecte tgccectceggg cggaccacge 21780
ccatcatgac cttgccaagc tecgtectgcet tctettegat cttegecage agggcgagga 21840
tcgtggcate accgaaccgce gecgtgegeg ggtegteggt gagcecagagt ttcagcagge 21900
cgcccaggceg gceccaggteg ccattgatge gggccagete gecggacgtge tcatagtcca 21960
cgacgccecgt gattttgtag ccctggccga cggccagcag gtaggccgac aggctcatge 22020
cggccgecge cgecttttece tcaatcegete ttegttegte tggaaggcag tacaccttga 22080
taggtgggct geccttectg gttggettgg tttcatcage catccgettg cectcatctg 22140
ttacgcegge ggtagccgge cagcctecgca gagcaggatt cccecgttgage accgecaggt 22200

gcgaataagg gacagtgaag aaggaacacc cgctcgceggg tgggcectact tcacctatce 22260
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tgcceggetyg acgccegttgg atacaccaag gaaagtctac acgaaccctt tggcaaaatce 22320
ctgtatatcg tgcgaaaaag gatggatata ccgaaaaaat cgctataatg accccgaagce 22380
agggttatgc agcggaaaag cgctgcttcece ctgectgtttt gtggaatatc taccgactgg 22440
aaacaggcaa atgcaggaaa ttactgaact gaggggacag gcgagagacg atgccaaaga 22500
gctacaccga cgagctggce gagtgggttg aatcccgcge ggccaagaag cgcecggcegtg 22560
atgaggctgce ggttgcgtte ctggcecggtga gggcggatgt cgaggcggcg ttagegtceg 22620
gctatgcget cgtcaccatt tgggagcaca tgcgggaaac ggggaaggtc aagttctect 22680
acgagacgtt ccgctcgcac gccaggcggce acatcaaggce caagcccgcec gatgtgcceg 22740
caccgcaggce caaggctgcg gaacccgcegce cggcacccaa gacgccggag ccacggcggce 22800
cgaagcaggg gggcaaggct gaaaagccgg ccceccgetge ggcecccgacce ggcttcacct 22860
tcaacccaac accggacaaa aaggatctac tgtaatggcg aaaattcaca tggttttgca 22920
gggcaagggc ggggtcggca agtceggcecat cgccgcgatce attgcgcagt acaagatgga 22980
caaggggcag acacccttgt gcatcgacac cgacccggtg aacgcgacgt tcgagggcta 23040
caaggccectyg aacgtccgec ggctgaacat catggccgge gacgaaatta actcgcegcaa 23100
cttcgacacc ctggtcgage tgattgcgcec gaccaaggat gacgtggtga tcgacaacgg 23160
tgccageteg ttegtgcecte tgtcgcatta cctcatcage aaccaggtge cggctetget 23220
gcaagaaatg gggcatgagc tggtcatcca taccgtcgte accggcggcece aggctctect 23280
ggacacggtg agcggcttcg cccagctecge cagccagtte ccggceccgaag cgettttegt 23340
ggtctggetyg aacccgtatt gggggcctat cgagcatgag ggcaagagct ttgagcagat 23400
gaaggcgtac acggccaaca aggcccgcegt gtcgtceccate atccagattc cggcecctcaa 23460
ggaagaaacc tacggccgcg atttcagcga catgctgcaa gagcggctga cgttcgacca 23520
ggcgcectggece gatgaatcge tcacgatcat gacgcggcaa cgcctcaaga tcgtgeggeg 23580
cggcctgttt gaacagcteg acgcggcggce cgtgctatga gcgaccagat tgaagagctg 23640
atccgggaga ttgcggccaa gcacggcatce gccgtcecggcee gcgacgaccce ggtgcectgate 23700
ctgcatacca tcaacgcceg gctcatggcee gacagtgcegg ccaagcaaga ggaaatcctt 23760
gccgegttea aggaagagct ggaagggatc geccatcgtt ggggcgagga cgccaaggcce 23820
aaagcggagce ggatgctgaa cgcggccctg gcggccagca aggacgcaat ggcgaaggta 23880
atgaaggaca gcgccgcgca ggcggcecgaa gcgatccgca gggaaatcga cgacggcectt 23940
ggcecgcecage tcegeggccaa ggtegcggac gegcecggcgeg tggcgatgat gaacatgatce 24000
gccggceggcea tggtgttgtt cgeggccgece ctggtggtgt gggectegtt atgaatcgca 24060
gaggcgcaga tgaaaaagcce cggcegttgec gggcetttgtt tttgegttag ctgggettgt 24120
ttgacaggcce caagctctga ctgcgeccge gctegcegete ctgggectgt ttettetceccet 24180
gctectgett gegecatcagg gcecctggtgece gtcgggctge ttcacgcatce gaatcccagt 24240
cgeccggecag ctcecgggatge tecgegegca tcettgcgegt cgccagttece tegatettgg 24300
gcgegtgaat gcccatgect tecttgattt cgcgcaccat gtccageccgce gtgtgcaggg 24360
tctgcaageg ggcttgcectgt tgggectgcet gctgctgcecca ggcecggecttt gtacgeggca 24420
gggacagcaa gccgggggca ttggactgta gectgctgcaa acgcgcectgce tgacggtcta 24480

cgagctgttce taggcggtcecc tcgatgegcet ccacctggte atgcetttgece tgcacgtaga 24540
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gcgcaagggt ctgctggtag gtetgctecga tgggecgcgga ttctaagagg gcecctgetgtt 24600
ccgtectegge ctectgggece gectgtagca aatcctegee getgttgecg ctggactget 24660
ttactgccgg ggactgctgt tgccctgete gcecgecgtegt cgcagttcegg cttgcecccca 24720
ctcgattgac tgcttcattt cgagccgcag cgatgcgatce tcggattgceg tcaacggacg 24780
gggcagcgceg gaggtgtccg gcttetectt gggtgagteg gtcgatgcca tagccaaagg 24840
tttcectteca aaatgegtec attgctggac cgtgtttete attgatgcce gcaagcatct 24900
tcggcttgac cgccaggtca agcgcegectt catgggeggt catgacggac gecgcecatga 24960
ccttgeecgee gttgttcecteg atgtagecge gtaatgagge aatggtgccg cccategtca 25020
gcgtgtcate gacaacgatg tacttctgge cggggatcac ctccccectceg aaagtcecgggt 25080
tgaacgccag gcgatgatct gaaccggctce cggttcggge gaccttctee cgctgcacaa 25140
tgtcegttte gacctcaagg ccaaggcggt cggccagaac gaccgccatc atggceccggaa 25200
tcttgttgtt cecccgeccgece tegacggcga ggactggaac gatgcgggge ttgtegtege 25260
cgatcagcgt cttgagctgg gcaacagtgt cgtccgaaat caggcgctcg accaaattaa 25320
gcgeegette cgegtegece tgcttcecgcag cctggtatte aggctcegttg gtcaaagaac 25380
caaggtcgcce gttgcgaacc accttceggga agtctcccca cggtgegege teggetcectge 25440
tgtagctgct caagacgcct cectttttag ccgctaaaac tctaacgagt gegceccegcga 25500
ctcaacttga cgctttcgge acttacctgt gccttgeccac ttgcgtcata ggtgatgcectt 25560
ttecgcactcece cgatttcagg tactttatcg aaatctgacce gggcgtgcat tacaaagttce 25620
ttcceccacct gttggtaaat getgcecgcta tcectgcgtgga cgatgetgece gtegtggege 25680
tgcgacttat cggccttttg ggccatatag atgttgtaaa tgccaggttt cagggccccg 25740
gctttatceta ccttetggtt cgtecatgeg ccecttggttet cggtctggac aattcectttge 25800
ccattcatga ccaggaggcg gtgtttcatt gggtgactce tgacggttge ctctggtgtt 25860
aaacgtgtcce tggtcgcttg ccggctaaaa aaaagccgac ctcecggcagtt cgaggcecgge 25920
tttcectaga gecgggcecgeg tcaaggttgt tcecatctatt ttagtgaact gegttegatt 25980
tatcagttac tttcctcececeg ctttgtgttt cctecccacte gtttececgegt ctageccgace 26040
cctcaacata gcggectett cttgggctge ctttgcectet tgccgegett cgtcacgcte 26100
ggcttgcacc gtcgtaaage gcteggectg cctggecgece tcettgcgecg ccaacttect 26160
ttgctectgg tgggectegg cgtcggectg cgectteget ttcaccgcetg ccaactcegt 26220
gcgcaaacte tcececgettege geetggtgge gtcgegeteg ccecgcgaageg cctgcattte 26280
ctggttggcce gegtceccaggg tettgeggcet ctettcetttg aatgegeggg cgtcecetggtyg 26340
agcgtagtcce agctcggege gcagctectg cgctcgacge tccacctegt cggcecegetg 26400
cgtecgecage geggeccget getcecggcectcee tgccagggceg gtgcegtgcett cggccaggge 26460
ttgcecgetgg cgtgcggecca getcecggecge cteggcggece tgctgcectcta gcaatgtaac 26520
gcgegectgg gettetteca gctegeggge ctgcgecteg aaggcgtegg ccagcectceccecce 26580
gcgcacggcet tccaactcegt tgcgctcacg atcccagceceg gettgcecgetg cctgcaacga 26640
ttcattggca agggcctggg cggcttgcca gagggcggcee acggcctggt tgccggectg 26700
ctgcaccgeg tecggcacct ggactgccag cggggcggcece tgcgeccgtge getggegteg 26760

ccattcgege atgccggege tggcgtegtt catgttgacg cgggcggcect tacgcactge 26820
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atccacggtc gggaagttcect cccggtegece ttgctcgaac agctcecgtcecg cagccgcaaa 26880
aatgcggtcg cgcegtctett tgttcagtte catgttggct ccggtaattg gtaagaataa 26940
taatactctt acctacctta tcagcgcaag agtttagctg aacagttctc gacttaacgg 27000
caggtttttt agcggctgaa gggcaggcaa aaaaagccce gcacggtcecgg cgggggcaaa 27060
gggtcagcegyg gaaggggatt agcgggcegtce gggcttcectte atgegtcecggg gccecgegette 27120
ttgggatgga gcacgacgaa gcgcgcacgce gcatcgtect cggccctatce ggccegegte 27180
gcggtcagga acttgtcgceg cgctaggtece tccctggtgg gcaccagggg catgaactcecg 27240
gcctgectega tgtaggtcca ctcecatgacce gcatcgcagt cgaggccgceg ttecttcace 27300
gtctecttgeca ggtecgecggta cgcccgeteg ttgagegget ggtaacgggce caattggtceg 27360
taaatggctg tcggccatga geggecttte ctgttgagee agcagceccgac gacgaagccg 27420
gcaatgcagg cccctggcac aaccaggccg acgcceggggg caggggatgg cagcagctcg 27480
ccaaccagga accccgccege gatgatgcecg atgeccggtca accagcecctt gaaactatce 27540
ggcceccgaaa cacccctgeg cattgectgg atgctgecgec ggatagcttg caacatcagg 27600
agccgtttet tttgttcecgte agtcatggtce cgccctcace agttgttcegt atcggtgteg 27660
gacgaactga aatcgcaaga gctgccggta tcggtccage cgctgtcegt gtegetgetg 27720
ccgaagcacg gcgaggggtce cgcgaacgcce gcagacggcg tatccggcecg cagcgcatceg 27780
cccagcatgg ccccggtcag cgagecgcecg gccaggtage ccagcatggt getgttggte 27840
gcceceggeca ccagggcecga cgtgacgaaa tcgccgtcat tcecctcetgga ttgttegetg 27900
cteggegggg cagtgcgeeg cgccggceggce gtcegtggatg gectegggttg getggectge 27960
gacggccgge gaaaggtgcg cagcagcteg ttatcgacceg gcetgceggegt cggggccgee 28020
gccttgeget geggteggtg ttecttette ggctegegeca gcecttgaacag catgatcgeg 28080
gaaaccagca gcaacgccgce gcctacgect ceccgecgatgt agaacagcat cggattcatt 28140
cttecggtect cettgtageg gaaccgttgt ctgtgcggeg cgggtggccce gegcegetgt 28200
ctttggggat cagccctcga tgagcgcgac cagtttcacg tcggcaaggt tcgcctcgaa 28260
ctecctggecg tegtectegt acttcaacca ggcatagect tceccgececggeg gecgacggtt 28320
gaggataagg cgggcagggc gctegtcegtg ctcgacctgg acgatggect ttttcagett 28380
gtcecgggtec ggctectteg cgeectttte cttggegtec ttaccgtect ggtegeccecgte 28440
ctegeegtee tggccgtege cggcectecge gtcacgeteg gcatcagtet ggccgttgaa 28500
ggcatcgacg gtgttgggat cgcggccctt ctcecgteccagg aactcgcgca gcagcttgac 28560
cgtgcegege gtgatttect gggtgtegte gtcaagccac gectcgactt cctcecegggeg 28620
cttcttgaag geccgtcacca getcecgttcac cacggtcacg tcgcegcacge ggccggtgtt 28680
gaacgcatcg gcgatcttct ccggcaggtce cagcagegtg acgtgctggg tgatgaacge 28740
cggcgacttg ccgatttect tggcgatatc gcectttette ttgccctteg ccagetecgeg 28800
gccaatgaag tcggcaattt cgcgecggggt cagctegttg cgttgcaggt tctcecgataac 28860
ctggtcegget tegttgtagt cgttgtcgat gaacgcecggg atggacttcet tgccggccca 28920
cttcgagcca cggtagcgge gggcgcecgtg attgatgata tagcggcccg getgctectg 28980
gttctecgege accgaaatgg gtgacttcac cccgegcetet ttgatcgtgg caccgattte 29040

cgcgatgetce tccggggaaa agccggggtt gtcggcegte cgcecggcectgat geggatctte 29100
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gtcgatcagg tccaggtcca gctegatagg geccggaaccg ccctgagacg ccgcaggage 29160
gtccaggagg ctcgacaggt cgccgatget atccaaccec aggccggacg gctgecgecge 29220
gcctgegget tectgagegg ccgcageggt gtttttettg gtggtcettgg cttgagecge 29280
agtcattggg aaatctccat cttcgtgaac acgtaatcag ccagggcgcg aacctettte 29340
gatgccttge gegeggecgt tttettgatce ttccagacceg gcacaccgga tgcgagggca 29400
tcggcgatge tgctgcgcag gccaacggtg gccggaatca tcatcttggg gtacgeggee 29460
agcagctecgg cttggtggeg cgcgtggcege ggattccegeg catcgacctt getgggcace 29520
atgccaagga attgcagctt ggcgttectte tggcgcacgt tcgcaatggt cgtgaccatce 29580
ttecttgatge cctggatget gtacgectca agctcgatgg gggacagcac atagtceggece 29640
gcgaagaggg cggccgccag gccgacgcca agggtegggg ccecgtgtcgat caggcacacg 29700
tcgaagectt ggttecgccag ggccttgatg ttecgcecceccga acagectcecgeg ggcgtegtee 29760
agcgacagcce gttcecggegtt cgccagtacce gggttggact cgatgagggce gaggcegcgceg 29820
gcctggeegt cgececggcetge gggtgeggtt teggteccage cgccggcagg gacagcgcecg 29880
aacagcttgce ttgcatgcag gccggtagca aagtccttga gecgtgtagga cgcattgcce 29940
tgggggtcca ggtcgatcac ggcaacccgce aagccgcegct cgaaaaagtc gaaggcaaga 30000
tgcacaaggg tcgaagtctt geccgacgccg cctttcectggt tggceccgtgac caaagtttte 30060
atcgtttggt ttcctgtttt ttettggegt ccgecttecca cttecggacg atgtacgect 30120
gatgttcegg cagaaccgce gttacccegeg cgtaccccte gggcaagttce ttgtectcecga 30180
acgcggcecca cacgcgatge accgcettgeg acactgcgee cctggtcagt cccagcecgacg 30240
ttgcgaacgt cgcctgtgge ttcecccatcga ctaagacgce ccgcegcectatce tcecgatggtet 30300
gctgecccac tteccagecce tggatcgect cctggaactg gettteggta agecegtttet 30360
tcatggataa cacccataat ttgctccgceg ccttggttga acatagcecggt gacagcecgece 30420
agcacatgag agaagtttag ctaaacattt ctcgcacgtc aacaccttta gccgctaaaa 30480
ctegtecttyg gegtaacaaa acaaaagccce ggaaaccggg ctttegtcete ttgccecgetta 30540
tggctcetgca cccggcteca tcaccaacag gtcgcgcacg cgcttcacte ggttgeggat 30600
cgacactgcce agcccaacaa agccggttge cgccgccgee aggatcgcege cgatgatgece 30660
ggccacaccg gccatcgece accaggtege cgcecttecgg tteccattect gectggtactg 30720
cttcgcaatg ctggaccteg gctcaccata ggctgaccge tcgatggcegt atgccecgette 30780
tceecttgge gtaaaaccca gegceccgcagg cggcattgee atgcetgcecccg ccgctttece 30840
gaccacgacg cgcgcaccag gcttgecggte cagacctteg gceccacggcga gctgcgcaag 30900
gacataatca gccgcecgact tggctccacg cgcctecgate agectcttgca ctegegcgaa 30960
atccttggece tccacggeceg ccatgaatcg cgcacgcegge gaaggctcecg cagggecgge 31020
gtcgtgateg ccgeccgagaa tgcccttcac caagttcgac gacacgaaaa tcatgctgac 31080
ggctatcacc atcatgcaga cggatcgcac gaacccgctg aattgaacac gagcacggca 31140
ccegegacca ctatgccaag aatgcccaag gtaaaaattg ccggccccge catgaagtcecce 31200
gtgaatgccecc cgacggccga agtgaagggce aggccgccac ccaggccgcece gccectcactg 31260
cceggeacct ggtcegctgaa tgtcgatgcece agcacctgeg gcacgtcaat getteecggge 31320

gtcgegeteg ggctgatcge ccatccegtt actgccccga tceccggcaat ggcaaggact 31380
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gccagcgetyg ccatttttgg ggtgaggceg ttcecgeggceeg aggggcgcag cccectggggg 31440
gatgggaggc ccgcgttage gggcecgggag ggttcgagaa gggggggcac cccecttegg 31500
cgtgcgeggt cacgcgcaca gggcgcagcece ctggttaaaa acaaggttta taaatattgg 31560
tttaaaagca ggttaaaaga caggttagcg gtggccgaaa aacgggcgga aacccttgca 31620
aatgctggat tttctgcctg tggacagcce ctcaaatgtce aataggtgcg cccctcecatcect 31680
gtcagcactc tgcccctcaa gtgtcaagga tcgcgeccccet catctgtcag tagtegegee 31740
cctcaagtgt caataccgca gggcacttat ccccaggcectt gtccacatca tetgtgggaa 31800
actcgcecgtaa aatcaggegt tttcecgecgat ttgcgaggct ggccagcectcece acgtegecgg 31860
ccgaaatcga gectgcecect catctgtcaa cgccgcgecyg ggtgagtcegg cccctcaagt 31920
gtcaacgtcc gccectcecate tgtcagtgag ggccaagttt tccgcgaggt atccacaacg 31980
ccggeggecg cggtgtcecteg cacacggett cgacggegtt tcectggegegt ttgcagggece 32040
atagacggcce gccagcccag cggcgagggce aaccagceccg gtgagegtceg gaaaggcget 32100
ggaagcceceg tagcgacgcg gagaggggcg agacaagcca agggcgcagg ctcecgatgcege 32160
agcacgacat agccggttcect cgcaaggacg agaatttcce tgcggtgccce ctcaagtgte 32220
aatgaaagtt tccaacgcga gccattcgceg agagccttga gtccacgcta gatgagaget 32280
ttgttgtagg tggaccagtt ggtgattttg aacttttgct ttgccacgga acggtctgeg 32340
ttgtcgggaa gatgcgtgat ctgatcctte aactcagcaa aagttcgatt tattcaacaa 32400
agccacgttg tgtctcaaaa tctctgatgt tacattgcac aagataaaaa tatatcatca 32460
tgaacaataa aactgtctgc ttacataaac agtaatacaa ggggtgttat gagccatatt 32520
caacgggaaa cgtcttgctc gactctagag ctcgttecte gaggcctcecga ggcctegagg 32580
aacggtacct gcggggaagce ttacaataat gtgtgttgtt aagtcttgtt gectgtcatce 32640
gtctgactga ctttcecgtcat aaatcccgge ctceccgtaacce cagetttggg caagctcacg 32700
gatttgatcc ggcggaacgg gaatatcgag atgccgggcet gaacgctgca gttcecagett 32760
tcectttegg gacaggtact ccagcetgatt gattatctge tgaagggtcect tggttecacce 32820
tcetggcaca atgcgaatga ttacttgage gcgatcggge atccaatttt ctccegtcag 32880
gtgcgtggte aagtgctaca aggcaccttt cagtaacgag cgaccgtcga tccecgtcgecg 32940
ggatacggac aaaatggagc gcagtagtcc atcgagggceg gcgaaagcct cgccaaaagce 33000
aatacgttca tctcgcacag cctccagatce cgatcgaggg tcectteggegt aggcagatag 33060
aagcatggat acattgcttg agagtattcc gatggactga agtatggctt ccatctttte 33120
tcgtgtgtet gecatctattt cgagaaagcce cccgatgegg cgcaccgcaa cgcgaattge 33180
catactatcc gaaagtccca gcaggcgcgce ttgataggaa aaggtttcat actcggccga 33240
tcgcagacgg gcactcacga ccttgaacce ttcaacttte agggatcgat getggttgat 33300
ggtagtctca ctcgacgtgg ctetggtgtg ttttgacata gcttcecctcca aagaaagcgg 33360
aaggtctgga tactccagca cgaaatgtgc ccgggtagac ggatggaagt ctagccctge 33420
tcaatatgaa atcaacagta catttacagt caatactgaa tatacttgct acatttgcaa 33480
ttgtcttata acgaatgtga aataaaaata gtgtaacaac gcttttactc atcgataatc 33540
acaaaaacat ttatacgaac aaaaatacaa atgcactccg gtttcacagg ataggcggga 33600

tcagaatatg caacttttga cgttttgttc tttcaaaggg ggtgctggca aaaccaccgce 33660
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actcatgggce ctttgcgetg ctttggcaaa tgacggtaaa cgagtggccce tcectttgatge 33720
cgacgaaaac cggcctctga cgcgatggag agaaaacgcce ttacaaagca gtactgggat 33780
cctegetgtg aagtctatte cgccgacgaa atgcccctte ttgaagcage ctatgaaaat 33840
gccgagcecteg aaggatttga ttatgegttg gecgatacge gtggcecggctce gagcecgagcecte 33900
aacaacacaa tcatcgctag ctcaaacctg cttctgatce ccaccatgct aacgccgcte 33960
gacatcgatg aggcactatc tacctaccgce tacgtcatcg agctgctgtt gagtgaaaat 34020
ttggcaattc ctacagctgt tttgcgccaa cgcgtccecgg tcggccgatt gacaacatcg 34080
caacgcagga tgtcagagac gctagagagc cttccagttg taccgtctcecce catgcatgaa 34140
agagatgcat ttgccgcgat gaaagaacgc ggcatgttge atcttacatt actaaacacg 34200
ggaactgatc cgacgatgcg cctcatagag aggaatcttc ggattgcgat ggaggaagtc 34260
gtggtcattt cgaaactgat cagcaaaatc ttggaggctt gaagatggca attcgcaagce 34320
ccgcattgte ggtcggcgaa gcacggcggce ttgctggtge tcgacccgag atccaccatce 34380
ccaacccgac acttgttececc cagaagctgg acctccagca cttgcctgaa aaagccgacyg 34440
agaaagacca gcaacgtgag cctctegtceg ccgatcacat ttacagtccce gatcgacaac 34500
ttaagctaac tgtggatgcc cttagtccac ctccgteccce gaaaaagctce caggttttte 34560
tttcagegeg accgcecccgeg cctcaagtgt cgaaaacata tgacaacctc gttcggcaat 34620
acagtcecctce gaagtcgcta caaatgattt taaggcgcge gttggacgat ttcgaaagca 34680
tgctggcaga tggatcattt cgcgtggccce cgaaaagtta tccgatccct tcaactacag 34740
aaaaatccgt tctcegttcag acctcacgca tgttcceggt tgcegttgcte gaggtegecte 34800
gaagtcattt tgatccgttg gggttggaga ccgctcgage tttecggccac aagcetggcta 34860
ccgccgeget cgegtcatte tttgctggag agaagccatce gagcaattgg tgaagaggga 34920
cctatcggaa cccctcacca aatattgagt gtaggtttga ggccgetgge cgcgtectca 34980
gtcacctttt gagccagata attaagagcc aaatgcaatt ggctcaggct gccatcgtce 35040
ccecgtgega aacctgcacg tecgcegtcaa agaaataacce ggcacctcett getgttttta 35100
tcagttgagg gcttgacgga tccgectcaa gtttgcggeg cagccgcaaa atgagaacat 35160
ctatactcct gtcgtaaacc tecctegtcege gtactcgact ggcaatgaga agttgctcge 35220
gcgatagaac gtcgceggggt ttcectctaaaa acgcgaggag aagattgaac tcacctgcecg 35280
taagtttcac ctcaccgcca gecttcecggaca tcaagcgacg ttgcctgaga ttaagtgtcece 35340
agtcagtaaa acaaaaagac cgtcggtctt tggagcggac aacgttgggg cgcacgcgca 35400
aggcaacccg aatgcgtgca agaaactctce tcgtactaaa cggcttagceg ataaaatcac 35460
ttgctectag ctcgagtgca acaactttat ccgtctecte aaggcggtcg ccactgataa 35520
ttatgattgg aatatcagac tttgccgcca gatttcgaac gatctcaagce ccatcttcac 35580
gacctaaatt tagatcaaca accacgacat cgaccgtcgce ggaagagagt actctagtga 35640
actgggtgct gtcggctacce geggtcactt tgaaggcgtg gatcgtaagg tattcgataa 35700
taagatgccg catagcgaca tcgtcatcga taagaagaac gtgtttcaac ggctcacctt 35760
tcaatctaaa atctgaaccc ttgttcacag cgcttgagaa attttcacgt gaaggatgta 35820
caatcatctc cagctaaatg ggcagttcgt cagaattgcg gctgaccgcg gatgacgaaa 35880

atgcgaacca agtatttcaa ttttatgaca aaagttctca atcgttgtta caagtgaaac 35940
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gcttegaggt tacagctact attgattaag gagatcgcct atggtctecge cccecggegteg 36000
tgcgtecegee gecgagceccaga tcetcecgectac ttcataaacg tcectcatagg cacggaatgg 36060
aatgatgaca tcgatcgccg tagagagcat gtcaatcagt gtgcgatctt ccaagctage 36120
accttgggcg ctacttttga caagggaaaa cagtttcttg aatccttgga ttggattcge 36180
gccgtgtatt gttgaaatcg atcccggatg tcccgagacg acttcactca gataagccca 36240
tgctgcatcg tecgcgcatcect cgccaagcaa tatccggtcece ggceccgcatac gcagacttge 36300
ttggagcaag tgctcggcge tcacagcacc cagcccagca ccgttettgg agtagagtag 36360
tctaacatga ttatcgtgtyg gaatgacgag ttcgagcgta tcttectatgg tgattagect 36420
ttectggggyg gggatggege tgatcaaggt cttgctcatt gttgtecttge cgcttecggt 36480
agggccacat agcaacatcg tcagtcggct gacgacgcat gcgtgcagaa acgcttccaa 36540
atccecegttyg tcaaaatgcet gaaggatagce ttcatcatce tgattttgge gtttectteg 36600
tgtctgcecac tggttccacce tcgaagcatc ataacgggag gagacttctt taagaccaga 36660
aacacgcgag cttggccgte gaatggtcaa gctgacggtg cccgagggaa cggteggcgg 36720
cagacagatt tgtagtcgtt caccaccagg aagttcagtg gcgcagaggg ggttacgtgg 36780
tcecgacatce tgctttctceca gegcgeccge taaaatageg atatcttcaa gatcatcata 36840
agagacgggc aaaggcatct tggtaaaaat gccggcttgg cgcacaaatg cctctecagg 36900
tcgattgatc gcaatttcectt cagtcttcgg gtcatcgage cattccaaaa tcggcttcag 36960
aagaaagcgt agttgcggat ccacttccat ttacaatgta tcctatctect aagcggaaat 37020
ttgaattcat taagagcggc ggttcctceccee ccgegtggeg ccgcecagtca ggcggagctg 37080
gtaaacacca aagaaatcga ggtcccgtge tacgaaaatg gaaacggtgt caccctgatt 37140
cttcttecagg gttggcggta tgttgatggt tgccttaagg gctgtctcag ttgtetgete 37200
accgttattt tgaaagctgt tgaagctcat cccgccacce gagcetgceccegg cgtaggtget 37260
agctgectgg aaggcgcctt gaacaacact caagagcata gctccgctaa aacgctgcca 37320
gaagtggctg tcgaccgage ccggcaatcce tgagcgacceg agttcecgtcecg cgettggcega 37380
tgttaacgag atcatcgcat ggtcaggtgt ctcggcgcga tcccacaaca caaaaacgcg 37440
cccatctece tgttgcaage cacgctgtat ttcgccaaca acggtggtgce cacgatcaag 37500
aagcacgata ttgttcgttg ttccacgaat atcctgaggce aagacacact ttacatagcce 37560
tgccaaattt gtgtcgattg cggtttgcaa gatgcacgga attattgtcc cttgegttac 37620
cataaaatcg gggtgcggca agagcgtggce gctgctggge tgcagectcegg tgggtttcat 37680
acgtatcgac aaatcgttcect cgccggacac ttcgccatte ggcaaggagt tgtcgtcacg 37740
cttgcecttet tgtcttcecgge cegtgtegee ctgaatggceg cgtttgctga ccccttgate 37800
gccgetgeta tatgcaaaaa tcggtgttte ttceccggccgt ggctcatgece gctecggtte 37860
gccectegge ggtagaggag cagcaggctg aacagcectcet tgaaccgcectg gaggatccecgg 37920
cggcacctca atcggagctg gatgaaatgg cttggtgttt gttgcgatca aagttgacgg 37980
cgatgcgttce tcattcacct tettttggeg cccacctage caaatgaggc ttaatgataa 38040
cgcgagaacg acacctccga cgatcaattt ctgagaccce gaaagacgcc ggcgatgttt 38100
gtcggagacce agggatccag atgcatcaac ctcatgtgcec gcttgctgac tatcgttatt 38160

catccetteg ceccecttecag gacgegttte acatcgggcece tcaccgtgece cgtttgegge 38220
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ctttggccaa cgggatcgta agcggtgttce cagatacata gtactgtgtg gccatcccte 38280
agacgccaac ctcgggaaac cgaagaaatc tcgacatcge tccectttaac tgaatagttg 38340
gcaacagctt ccttgccate aggattgatg gtgtagatgg agggtatgcg tacattgccce 38400
ggaaagtgga ataccgtcgt aaatccattg tcgaagactt cgagtggcaa cagcgaacga 38460
tcgecttggg cgacgtagtyg ccaattactg tccgccgcac caagggctgt gacaggctga 38520
tccaataaat tctcagcttt ccgttgatat tgtgctteccg cgtgtagtcect gtccacaaca 38580
gccttetgtt gtgecteccct tegecgagece gecgcatcegt cggecggggta ggcgaattgg 38640
acgctgtaat agagatcggg ctgctcecttta tcgaggtggg acagagtctt ggaacttata 38700
ctgaaaacat aacggcgcat cccggagtcg cttgcggtta gcacgattac tggctgagge 38760
gtgaggacct ggcttgcecctt gaaaaataga taatttccec gecggtagggce tgctagatct 38820
ttgctatttg aaacggcaac cgctgtcacc gtttcgtteg tggcgaatgt tacgaccaaa 38880
gtagctccaa ccgeccgtcga gaggcgcacce acttgatcgg gattgtaagc caaataacgce 38940
atgcgceggat ctagcttgec cgccattgga gtgtcttcag cctcecgcacce agtcgcageg 39000
gcaaataaac atgctaaaat gaaaagtgct tttctgatca tggttcgetg tggectacgt 39060
ttgaaacggt atcttccgat gtctgatagg aggtgacaac cagacctgcc gggttggtta 39120
gtctcaatcect gccgggcaag ctggtcacct tttcecgtageg aactgtcgeg gtceccacgtac 39180
tcaccacagg cattttgccg tcaacgacga gggtcctttt atagcgaatt tgctgegtge 39240
ttggagttac atcatttgaa gcgatgtgct cgacctccac cctgcecgegt ttgccaagaa 39300
tgacttgagg cgaactggga ttgggatagt tgaagaattg ctggtaatcc tggcgcactg 39360
ttggggcact gaagttcgat accaggtcgt aggcgtactg agcggtgtcg gcatcataac 39420
tctegegecag gegaacgtac tcccacaatg aggcgttaac gacggectcecce tettgagttg 39480
caggcaatcg cgagacagac acctcgcectgt caacggtgce gtceccecggceccecgt atccatagat 39540
atacgggcac aagcctgctc aacggcacca ttgtggctat agcgaacgct tgagcaacat 39600
ttcccaaaat cgcgataget gcgacagctg caatgagttt ggagagacgt cgcgecgatt 39660
tcgectegege ggtttgaaag gettctactt ccttatagtg ctcecggcaagg ctttegegeg 39720
ccactagcat ggcatattca ggccccegtca tagcgtccac ccgaattgcec gagctgaaga 39780
tctgacggag taggctgcca tegccccaca ttcagcggga agatcgggece tttgcagcecte 39840
gctaatgtgt cgtttgtctg gcagccgctce aaagcgacaa ctaggcacag caggcaatac 39900
ttcatagaat tctccattga ggcgaatttt tgcgcgacct agectecgctce aacctgageg 39960
aagcgacggt acaagctgct ggcagattgg gttgcgccge tccagtaact gectcecaatg 40020
ttgccggcga tcgccggcaa agcgacaatg agcgcatcce ctgtcagaaa aaacatatcg 40080
agttcgtaaa gaccaatgat cttggccgceg gtcgtaccgg cgaaggtgat tacaccaage 40140
ataagggtga gcgcagtcge ttcecggttagg atgacgatcg ttgccacgag gtttaagagg 40200
agaagcaaga gaccgtaggt gataagttgc ccgatccact tagctgcgat gtccecgegtg 40260
cgatcaaaaa tatatccgac gaggatcaga ggcccgatcg cgagaagcac tttcgtgaga 40320
attccaacgg cgtcgtaaac tccgaaggca gaccagagcg tgccgtaaag gacccactgt 40380
gccecttgga aagcaaggat gtectggteg ttcatcggac cgatttcgga tgcgatttte 40440

tgaaaaacgg cctgggtcac ggcgaacatt gtatccaact gtgccggaac agtctgcaga 40500
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ggcaagccegg ttacactaaa ctgctgaaca aagtttggga ccgtcttttc gaagatggaa 40560
accacatagt cttggtagtt agcctgccca acaattagag caacaacgat ggtgaccgtg 40620
atcacccgag tgataccgcet acgggtatcg acttcgccge gtatgactaa aataccctga 40680
acaataatcc aaagagtgac acaggcgatc aatggcgcac tcaccgcectce ctggatagtce 40740
tcaagcatcg agtccaagcc tgtcgtgaag gctacatcga agatcgtatg aatggccgta 40800
aacggcgccg gaatcgtgaa attcatcgat tggacctgaa cttgactggt ttgtcgcata 40860
atgttggata aaatgagctc gcattcggcg aggatgcggg cggatgaaca aatcgcccag 40920
ccttagggga gggcaccaaa gatgacagcg gtcttttgat gectcecttgeg ttgageggece 40980
gcctetteeg cctegtgaag gceggectge geggtagtceca tcegttaatag gettgtcegee 41040
tgtacatttt gaatcattgc gtcatggatc tgcttgagaa gcaaaccatt ggtcacggtt 41100
gcctgcatga tattgcgaga tcgggaaagce tgagcagacg tatcagcatt cgcecgtcaag 41160
cgtttgtcca tecgtttceccag attgtcagcec gcaatgccag cgctgtttge ggaaccggtg 41220
atctgcgatc gcaacaggtc cgcttcagca tcactaccca cgactgcacg atctgtatcg 41280
ctggtgatcg cacgtgcegt ggtcgacatt ggcattcgceg gcgaaaacat ttcattgtcet 41340
aggtcctteg tcgaaggata ctgattttte tggttgagceg aagtcagtag tccagtaacg 41400
ccgtaggccg acgtcaacat cgtaaccatc gctatagtct gagtgagatt ctccgcagte 41460
gcgagcgcecag tcgcgagcegt ctcagectece gttgecegggt cgctaacaac aaactgcecgece 41520
cgcgegggcet gaatatatag aaagctgcag gtcaaaactg ttgcaataag ttgcgtegte 41580
ttcatcgttt cctaccttat caatcttctg cctegtggtyg acgggccatg aattcgctga 41640
gccagccaga tgagttgect tcettgtgect cgcgtagteg agttgcaaag cgcaccgtgt 41700
tggcacgcce cgaaagcacg gcgacatatt cacgcatatce ccgcagatca aattcgcaga 41760
tgacgcttce actttctegt ttaagaagaa acttacggct gccgaccgtce atgtcettcac 41820
ggatcgccetyg aaattceccttt tcecggtacatt tcagtccatce gacataagcc gatcgatctg 41880
cggttggtga tggatagaaa atcttcecgtca tacattgcgce aaccaagctg gctcctageg 41940
gcgattccag aacatgctct ggttgctgeg ttgccagtat tagcatcccg ttgtttttte 42000
gaacggtcag gaggaatttg tcgacgacag tcgaaaattt agggtttaac aaataggcgc 42060
gaaactcatc gcagctcatc acaaaacggc ggccgtcgat catggctcca atccgatgca 42120
ggagatatgc tgcagcggga gcgcatactt cctcecgtattce gagaagatgc gtcatgtcga 42180
agccggtaat cgacggatct aactttactt cgtcaacttce gccgtcaaat gcccagccaa 42240
gcgecatggece ccggcaccag cgttggagec gegctectge gectteggeg ggceccatgca 42300
acaaaaattc acgtaacccc gcgattgaac gcatttgtgg atcaaacgag agctgacgat 42360
ggataccacg gaccagacgg cggttctcectt ccggagaaat cccaccccga ccatcactct 42420
cgatgagagc cacgatccat tcgcgcagaa aatcgtgtga ggctgetgtg ttttectagge 42480
cacgcaacgg cgccaacceg ctgggtgtge ctctgtgaag tgccaaatat gttcctectg 42540
tggcgcgaac cagcaattcg ccaccccggt ccttgtcaaa gaacacgacc gtacctgcac 42600
ggtcgaccat gctectgttcg agcatggcta gaacaaacat catgagcgtc gtcttaccce 42660
tceccgatagg cccgaatatt gecgtcatge caacatcgtg ctcatgceggg atatagtcga 42720
aaggcgttce geccattggta cgaaatcggg caatcgegtt gceccccagtgg cctgagetgg 42780
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cgeccctetgg aaagtttteg aaagagacaa accctgcgaa attgcgtgaa gtgattgcge 42840
cagggcgtgt gcgccactta aaattcccceg gcaattggga ccaataggcc gcecttecatac 42900
caataccttc ttggacaacc acggcacctg catccgccat tecgtgtccga geccgegege 42960
ccetgtecece aagactattg agatcgtcectg catagacgca aaggctcaaa tgatgtgage 43020
ccataacgaa ttcgttgctc gcaagtgcegt cctcagecte ggataatttg ccgatttgag 43080
tcacggcecttt atcgccggaa ctcagcatct ggctcgattt gaggctaagt ttcgegtgeg 43140
cttgcgggcg agtcaggaac gaaaaactct gcgtgagaac aagtggaaaa tcgagggata 43200
gcagecgcegtt gagcatgcce ggeegtgttt ttgcagggta ttcgcgaaac gaatagatgg 43260
atccaacgta actgtctttt ggcgttctga tctcgagtcece tecgettgceccg caaatgacte 43320
tgtcggtata aatcgaagcg ccgagtgagce cgctgacgac cggaaccggt gtgaaccgac 43380
cagtcatgat caaccgtagc gcecttcgeccaa tttecggtgaa gagcacaccce tgcttcetcge 43440
ggatgccaag acgatgcagg ccatacgctt taagagagcc agcgacaaca tgccaaagat 43500
cttccatgtt cctgatctgg cccgtgagat cgttttecect tttteccgett agettggtga 43560
acctcectett taccttcect aaagecgect gtgggtagac aatcaacgta aggaagtgtt 43620
cattgcggag gagttggccg gagagcacgc gctgttcaaa agcttecgttce aggctagcegg 43680
cgaaaacact acggaagtgt cgcggcgccg atgatggcac gtcggcatga cgtacgaggt 43740
gagcatatat tgacacatga tcatcagcga tattgcgcaa cagcgtgttg aacgcacgac 43800
aacgcgcatt gcgcatttca gtttectcaa gctcgaatge aacgccatca attctcegcaa 43860
tggtcatgat cgatccgtcect tcaagaagga cgatatggtce gctgaggtgg ccaatataag 43920
ggagatagat ctcaccggat ctttcggtecg ttccactcge gceccgagcatc acaccattcce 43980
tctecectegt gggggaacce taattggatt tgggctaaca gtagcgcccce cccaaactge 44040
actatcaatg cttcttceceg cggtceccgcaa aaatagcagg acgacgctcecg ccgcattgta 44100
gtctegectee acgatgagce gggctgcaaa ccataacggce acgagaacga cttcegtagag 44160
cgggttcetga acgataacga tgacaaagcc ggcgaacatc atgaataacc ctgccaatgt 44220
cagtggcacc ccaagaaaca atgcgggccg tgtggctgcg aggtaaaggg tcgattctte 44280
caaacgatca gccatcaact accgccagtg agcgtttgge cgaggaagct cgccccaaac 44340
atgataacaa tgccgccgac gacgccggca accagcccaa gcgaagceccg cccgaacatce 44400
caggagatcc cgatagcgac aatgccgaga acagcgagtg actggccgaa cggaccaagg 44460
ataaacgtgc atatattgtt aaccattgtg gcggggtcag tgccgccacc cgcagattge 44520
gctgeggegyg gteccggatga ggaaatgctce catgcaattg caccgcacaa gcttggggceg 44580
cagctcgata tcacgcgcat catcgcattc gagagcgaga ggcgatttag atgtaaacgg 44640
tatctctcaa agcatcgcat caatgcgcac ctccttagta taagtcgaat aagacttgat 44700
tgtecgtetge ggatttgeceg ttgtectggt gtggcggtgg cggagcgatt aaaccgccag 44760
cgccatecte ctgcgagegg cgctgatatg acccccaaac atcccacgte tetteggatt 44820
ttagcgecte gtgatcgtet tttggaggct cgattaacgce gggcaccagce gattgagcag 44880
ctgtttcaac ttttcgcacg tagccgtttg caaaaccgce gatgaaatta ccggtgttgt 44940
aagcggagat cgcccgacga agcgcaaatt gcttctegte aatcgttteg ccgcecctgcat 45000

aacgactttt cagcatgttt gcagcggcag ataatgatgt gcacgecctgg agcgcaccgt 45060
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caggtgtcag

gcgaatgecyg

agtgaagcgt

ccttagetat

ggtcaaactce

aggcaagaga

caccgectet

gttactcgaa

ggCgtCttgg

acctattcag

getgtetgta

attggcccat

gtcegecage

gtcatgggcet

agcgtgaatc

cegetgttte

acattctatc

gccategtac

cccagggcgyg

ggcacgcgac

gacatcaaag

cagaccgatt

agatcgecte

attgactgge

getgetttygy

gectgeteta

aagtcgtcaa

tctggaggtg

cactcacctyg

acaatatccg

gaactaaaga

gttttttgaa

tctgteggag

ttgcagggte

gttggagcca

agatttgett

cgteegegec

agacatcgat

accgagcata

tgcatcgaga

ttcgeceggte

cgcegcaage

agcagatgag

aagcgacccc

ccegttggaa

aattttcaat

aacgcaacat

gecegecagtty

aacccatteg

gectgettge

agaaacgcac

tgaccegetyg

ttggtggtca

cegtegeage

gaaagcctty

aaagcgattg

gecegteegyg

geggettatt

¢ggggacggyg

tgcaaacctyg

cgtggtgtag

aagggtgett

gcacgtagaa

tcgegacgge

cacatgegtt

cggcageage

aaaaccacta

atgtctgeat

ttactgatga

atcattatca

agatgggcaa

aatggatctg

gecectaaat

aacccgattt

gaaagaatat

tatgtgacca

gaaaaatttc

cggtgectga

gtgttgtcat

gtagatgtcg

agtggcgtgg

gatctcttaa

gaagtgegtt

tgcttettta

ggaccgagaa

gtcaggtcag

atgaacggga

getttgcaaa

tctaagcgat

tcagcgcaag

aaccgecacyg

atgttggtgg

gaaatcacac

tagcaggttyg

aagcgccaca

tgggaacaaa

ttatcagtgg

atttatgagt

caacaccteg

tcacatgacc

ggagagaagt

atcccactgt

ataggcatct

aggcagatge

gegagteteg

cacaggegte

cttaggegtyg

aagtgatgge

gcattattac

agatcatcca

gagacgacat

ttttgctcaa

cctacaagta

agatccttag

gagagtttat

cgacttgggt

gaatcgctaa

caactgatgg

caaggctega

gcatacctta

gttttatgtt

tgatttcaat

cegegeatee

gctcagaacy

agcttectte

tgctcttate

tatttgtaaa

acggatcggt

ggaacgtcce

acgcggacac

tcagaatatg

tacaggaacc

agatgacatt

ggactgaaca

cctecaagte

gtgcggecta

cagtatcgee

getettttygg

catatcggag

cgggaacaga

tceccttgaag

gatctcageyg

cgatcagacg

gctatcccag

ccacgaggec

ctcegetgaa

ggtettegey

gaggattgce

agtcgacttyg

gegtaagect

aaacattctg

cagttteget

ttgcatgagg ccaacatcca

tgcttggetyg tgatcttgee

aggatcaaag cgactctcca

ggcacacttyg cgagcaacat

cgaacagaag gagaccatca

tctecttage tcgcaactaa

gaagattatc gggagggtceg

tgaagcgaga aacctegecc

atgactaagc aaccggatcg

aaaatgctcyg gcgaggttac

cgattgectet tggcaggaat

gegttggtat catatgectt

aatgtttcgg tcatgeggeg

caaccgtegg catcgacaac

atacagccat cgtcttgatce

aggaactgtc aatcatgacg

atcccagacyg tctgectcac

gtatcgatca ggaacgtctg

gatcaccege gtcaacgege

acagtccatt cgaaatcggt

aagcctcaat gaatcaaaat

aatgatgaaa tcgtccttet

gtgctgacct tggccaggga

ccgegataga tgatttegtt

aaattcctee tggcgcgaga

ccggatcatt cacgaggcega

gatgatcttyg ttgctgccaa

caacttgegg caaaacatct

aaggcctttt acttaacgac

tcaatactaa agcggtgcag

tgagacgacg cgcgtagaca

gectatcace tcetgegecgg

ccegtacatyg cattggacga

geccttacct tcegtttega

atgtgacaat gccaagagag

attgaagctt gccggcatga

cacaccgaaa tgcttggtgt

tggggaccge tccgaccaga

45120

45180

45240

45300

45360

45420

45480

45540

45600

45660

45720

45780

45840

45900

45960

46020

46080

46140

46200

46260

46320

46380

46440

46500

46560

46620

46680

46740

46800

46860

46920

46980

47040

47100

47160

47220

47280

47340



US 2015/0074845 Al

32

-continued

Mar. 12, 2015

aataccgaag

cgatagatct

ctececeggaga

ggcgcgtcag

agcggagtgt

atatgecggtyg

cegettecte

ctcactcaaa

tgtgagcaaa

tccatagget

gaaacccgac

cteetgttec

tggcgettte

agctgggctg

atcgtettga

acaggattag

actacggcta

tcggaaaaag

tttttgttty

tcttttctac

tgagattatc

caatctaaag

cacctatctce

agataactac

acccacgete

gcagaagtgg

ctagagtaag

9999999999

cagaggccaa

taaataaaaa

cataaatagc

ccegtaaagt

acgtcaaata

aaaaacaact

ccceceececece

agctceggtt

gttagctect

atggttatgg

tgaactgacg

getgectege

cggtcacage

cgggtgttgg

atactggett

tgaaataccg

gctcactgac

ggcggtaata

aggccagcaa

cecgeccecact

aggactataa

gaccctgecy

tcatagctca

tgtgcacgaa

gtccaaccceyg

cagagcgagyg

cactagaagg

agttggtage

caagcagcag

ggggtctgac

aaaaaggatc

tatatatgag

agcgatctgt

gatacgggag

accggeteca

tcctgeaact

tagttcgeca

gggggacttc

aaagcctege

cattaagtta

gaaaacccge

gataatgatt

atcaattatg

tcagacaata

ccectgeagy

cccaacgatce

teggtectee

cagcactgca

ccaatgacag

gegttteggt

ttgtctgtaa

cgggtgtcgg

aactatgegg

cacagatgceg

tegetgeget

cggttatcca

aaggccagga

gacgagcatc

agataccagg

cttaccggat

cgctgtaggt

ccececegtte

gtaagacacg

tatgtaggcg

acagtatttg

tcttgateeg

attacgcgca

gctcagtgga

ttcacctaga

taaacttggt

ctatttegtt

ggcttaccat

gatttatcag

ttatcecgect

gttaatagtt

cattgttcat

tttcagcacc

tgacgaagaa

gaggtegeeg

atcatctaca

acgcaggtat

caaatcagcg

catcgtggtyg

aaggcgagtt

gategttgte

taattctctt

gaatccctte

gatgacggtg

geggatgeeg

ggcgcageca

catcagagca

taaggagaaa

cggtegtteg

cagaatcagg

accgtaaaaa

acaaaaatcg

cgttteccee

acctgteege

atctcagtte

agcccgacceyg

acttatcgec

gtgctacaga

gtatctgege

gcaaacaaac

gaaaaaaagg

acgaaaactc

tccttttaaa

ctgacagtta

catccatagt

ctggceccag

caataaacca

ccatccagte

tgcgcaacgt

tccacggaca

tgtegtttee

gaacggaaac

ccecegtaace

tatcacaacg

cgtattaatt

acactgaata

tcacgctegt

acatgatccc

agaagtaagt

actgtcatge

cgtctgcaga taggtaccat

aaaacctcetyg acacatgcag

ggagcagaca agcccgtcag

tgacccagte acgtagcgat

gattgtactg agagtgcacc

ataccgcatc aggegetett

getgeggega geggtatcag

ggataacgca ggaaagaaca

ggcegegtty ctggegtttt

acgctcaagt cagaggtgge

tggaagctce ctegtgeget

ctttecteect tegggaagey

ggtgtaggtc gttcgctcca

ctgegectta tccggtaact

actggcagca gccactggta

gttettgaag tggtggecta

tctgctgaag ccagttacct

caccgetggt ageggtggtt

atctcaagaa gatcctttga

acgttaaggg attttggtca

ttaaaaatga agttttaaat

ccaatgctta atcagtgagyg

tgcctgacte ccegtegtgt

tgctgcaatyg ataccgcgag

gecagecgga agggcecgage

tattaattgt tgccgggaag

tgttgccatt gctgcagggy

aaaacagaga aaggaaacga

tttcttttca gagggtattt

gecttaaace ggaaaatttt

tgtcggatca ccggaaagga

tgcgtggagyg ccatcaaacc

gatctgcate aacttaacgt

cggggcaacce tcatgtecce

cgtttggtat ggcttcatte

ccatgttgtyg caaaaaagcg

tggccgcagt gttatcactce

catccgtaag atgettttet

47400

47460

47520

47580

47640

47700

47760

47820

47880

47940

48000

48060

48120

48180

48240

48300

48360

48420

48480

48540

48600

48660

48720

48780

48840

48900

48960

49020

49080

49140

49200

49260

49320

49380

49440

49500

49560

49620
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gtgactggtyg agtactcaac caagtcattc tgagaatagt gtatgcggcg accgagttgce 49680
tcttgececgg cgtcaacacyg ggataatacc gcgccacata gcagaacttt aaaagtgctce 49740
atcattggaa aacgttcttc ggggcgaaaa ctctcaagga tcttaccgcet gttgagatcce 49800
agttcgatgt aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage 49860
gtttectgggt gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca 49920
cggaaatgtt gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt 49980
tattgtctca tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt 50040
ccgcgcecacat ttccccgaaa agtgccacct gacgtctaag aaaccattat tatcatgaca 50100
ttaacctata aaaataggcg tatcacgagg ccctttegte ttcaagaatt ggtcgacgat 50160
cttgctgegt tcggatattt tegtggagtt cccgccacag acccggattg aaggcgagat 50220
ccagcaactc gcgccagatce atcctgtgac ggaactttgg cgcgtgatga ctggccagga 50280
cgtcggecga aagagcgaca agcagatcac gcttttcgac agcecgtcggat ttgcgatcga 50340
ggattttteg gegetgeget acgtccgega cecgcegttgag ggatcaagcece acagcagcecce 50400
actcgacctt ctagccgacc cagacgagcce aagggatctt tttggaatge tgctcecegtceg 50460
tcaggctttce cgacgtttgg gtggttgaac agaagtcatt atcgtacgga atgccaagca 50520
ctccecgaggg gaaccctgtg gttggcatge acatacaaat ggacgaacgg ataaaccttt 50580
tcacgcectt ttaaatatcc gttattctaa taaacgctct tttcectecttag gtttacccge 50640
caatatatcc tgtcaaacac tgatagttta aactgaaggc gggaaacgac aatctgatca 50700
tgagcggaga attaagggag tcacgttatg acccccgecg atgacgcggg acaagecgtt 50760
ttacgtttgg aactgacaga accgcaacgt tgaaggagcc actcagcaag ctggtacgat 50820
tgtaatacga ctcactatag ggcgaattga gcgctgttta aacgctcttc aactggaaga 50880
gcggttacta ccggttaagt gactagggtce 50910
<210> SEQ ID NO 6

<211> LENGTH: 50751

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: PINII terminator control vector

<400> SEQUENCE: 6

acgtgaccct agtcacttag gttaccagag ctggtcacct ttgtccacca agatggaact 60
geggecgete attaattaag tcaggcgege ctctagttga agacacgttc atgtcetteat 120
cgtaagaaga cactcagtag tcttcggeca gaatggccat ctggattcag caggectaga 180
aggccattta aatcctgagg atctggtett cctaaggacce cgggatatcg ctatcaactt 240
tgtatagaaa agttgggccg aattcgaget cggtacggec agaatggecce ggaccgggtt 300
accgaatteg agcteggtac cactagtaag cttgccgcaa ttcgcaaaac acacctagac 360
tagatttgtt ttgctaaccc aattgatatt aattatatat gattaatatt tatatgtata 420
tggatttggt taatgaaatg catctggttc atcaaagaat tataaagaca cgtgacattce 480
atttaggata agaaatatgg atgatctctt tctcecttttat tcagataact agtaattaca 540
cataacacac aactttgatg cccacattat agtgattage atgtcactat gtgtgcatce 600

ttttatttca tacattaatt aagttggeca atccagaaga tggacaagtce tggatcttca 660
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ttgtttgect cecctgetgeg gtttttcace gaagttcatg ccagtccage gtttttgeag 720
cagaaaagcc gccgacttcg gtttgeggte gecgagtgaag atccctttet tgttaccgec 780
aacgcgcaat atgccttgeg aggtcgcaaa atcggcgaaa ttccatacct gttcaccgac 840
gacggcgetg acgcgatcaa agacgcggtg atacatatcce agccatgcac actgatactc 900
ttcactccac atgtcggtgt acattgagtg cagccecggcet aacgtatcca cgccgtattce 960

ggtgatgata atcggctgat gcagtttctc ctgccaggec agaagttctt ttteccagtac 1020
cttctetgee gtttceccaaat cgccgcetttg gacataccat ccgtaataac ggttcaggca 1080
cagcacatca aagagatcgc taatggtatc ggtgtgagcg tcgcagaaca ttacattgac 1140
gcaggtgatc ggacgcgtcg ggtcgagttt acgcgttget tcecgccagtg gcgcgaaata 1200
ttccegtgeca cecttgecggac gggtatccgg ttegttggca atactccaca tcaccacgcet 1260
tgggtggttt ttgtcacgcg ctatcagctce tttaatcgecc tgtaagtgcg cttgctgagt 1320
tteccecegttg actgectett cgectgtacag ttetttegge ttgttgcecceg cttecgaaacce 1380
aatccctaaa gagaggttaa agccgacagc agcagtttca tcaatcacca cgatgccatg 1440
ttcatctgece cagtcgagca tcectcttcage gtaagggtaa tgcgaggtac ggtaggagtt 1500
ggccccaate cagtccatta atgegtggtce gtgcaccatc agcacgttat cgaatccttt 1560
gccacgcaag tccgcatctt catgacgacc aaagccagta aagtagaacg gtttgtggtt 1620
aatcaggaac tgttggccct tcactgccac tgaccggatg ccgacgcgaa gcegggtagat 1680
atcacactct gtctggcttt tggctgtgac gcacagttca tagagataac cttcacccgg 1740
ttgccagagg tgcggattca ccacttgcaa agtcccgceta gtgccttgte cagttgcaac 1800
cacctgttga tccgcatcac gcagttcaac gctgacatca ccattggcca ccacctgeca 1860
gtcaacagac gcgtggttac agtcttgcge gacatgcgtce accacggtga tatcgtcecac 1920
ccaggtgttc ggcgtggtgt agagcattac gctgcgatgg attccggcat agttaaagaa 1980
atcatggaag taagactgct ttttcttgce gttttcecgteg gtaatcacca ttcceccecggegg 2040
gatagtctgce cagttcagtt cgttgttcac acaaacggtg atacctgcac atcaacaaat 2100
tttggtcata tattagaaaa gttataaatt aaaatataca cacttataaa ctacagaaaa 2160
gcaattgcta tatactacat tcttttattt tgaaaaaaat atttgaaata ttatattact 2220
actaattaat gataattatt atatatatat caaaggtaga agcagaaact tacgtacact 2280
tttcececggca ataacatacg gegtgacatce ggcttcaaat ggcgtatage cgccctgatg 2340
ctccatcact tecctgattat tgacccacac tttgccgtaa tgagtgaccg catcgaaacg 2400
cagcacgata cgctggcctg cccaaccttt cggtataaag acttcgcecget gataccagac 2460
gttgcccgceca taattacgaa tatctgcatc ggcgaactga tcgttaaaac tgcctggcac 2520
agcaattgcce cggctttett gtaacgecgct ttecccaccaa cgctgatcaa ttccacagtt 2580
ttcgcgatce agactgaatg cccacaggcce gtcgagtttt ttgatttcac gggttggggt 2640
ttctacagga cggaccatgg tgtcgtgtgg atccaaattg tatgcaaggt gaatgacttt 2700
cttttcgtaa actagatagg agtactcctce caggatgctt aacccgtatt gacgtacaga 2760
ggtctatgat ccttttgttt ataaaggagc ttgtagttca gtcagtctta tacttcacga 2820
tgcccatgtt tctatatagg atattatctt ggctttgtaa gtacttcacg caggttatgt 2880

tctgttteta ggatattatce ctcatacatg cgaagaacca atttttccce cattctette 2940
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gggtactttt tcttgggtag gcatgctctce ttggaccaac tagcataaaa cataatcatt 3000
tttcectaca gecttgacca gctataatcg aaatcatget catttttcta agaaagactg 3060
aatacagctc caatttaaac aatttaaatc ataaacttgt aactcaatta gagaaaagca 3120
gagcecctteg getectatct aaaggaatta ccccatgaaa gccataaaaa cgaaccttge 3180
tctgatacca gacgggtcta cgctcecgegga actaggatct tgcgctctac tegcacaaag 3240
tgaactcgca caaagtgtgt ttcaagcaca gaagttttta tttctcaaat caggagtaaa 3300
ctcgegttgt ggtgegtgtt tgcaacctga atacaaggct ccttatatag agagttgtgg 3360
agctttetgg catcgttagg tggcatccac caataatgca gataagcatc atcacatgtce 3420
tctggectaa caactttgeg taagaatcct gcaaagttac taaaggtcat cgtgcegtgac 3480
tagacaacgc acaccgacaa acttaaaata aagagacatt atactttgtc tcecctctttac 3540
ataaagtgag tggtatccag ctcactccge atcttatcag tcecttcacacc ggttggtatce 3600
aacacgtggt aggggtccgce cacttccgct tcagtcatca ttactgatat ccagcagatc 3660
tagagcatct tcaataagat attcttgttc tgcacgcaga ttttcecttgct cecctcagtaa 3720
tteccteccac agtgagtett ctgatattte ttcaagtttce ttctcecccate tgatctttte 3780
ctgcacaaac gagtcaattt ggtctttcca gacccaagta aaacaagtgt tagtttcaca 3840
ggagtaaaac tccctgtcag gatttctgga tgttctggag atcttcagtt ttgectggttt 3900
attgcatcca catttgaaaa ccggctectte acttagtgtt agcacattga tttgatgcaa 3960
cctgtagect ttgctcaacc agtcttcata tctttttaca acatcattaa ctcectetgttt 4020
tgcatcggtg tttcecttgt gaaatacctce ctceccactgca ttgatcaaca caccttcaga 4080
ttgatgcttt tccggatgga gaataatctt taccagtcett gacagagtgt ctgctaaaac 4140
gttgtccttt ccgtcaatgt gttcaaactt aatctcaaga cctgtcccgg taatgtaatce 4200
tgtgaaggca agccatctga ctcttgatgg tttatgatca ctgcttttet tgtaaaagcet 4260
cactattgct tgactgtcag ttctgattat gagectctttg taagcttggt cacccggtcce 4320
gggcctagaa ggccagcectte ggeccgcecceccg ggcaacttta ttatacaaag ttgatagata 4380
tcggaccgat taaactttaa ttecggtccga agettgcatg cctgcagtgce agcgtgaccce 4440
ggtcgtgece ctectctagag ataatgagca ttgcatgtcet aagttataaa aaattaccac 4500
atattttttt tgtcacactt gtttgaagtg cagtttatct atctttatac atatatttaa 4560
actttactct acgaataata taatctatag tactacaata atatcagtgt tttagagaat 4620
catataaatg aacagttaga catggtctaa aggacaattg agtattttga caacaggact 4680
ctacagtttt atctttttag tgtgcatgtg ttctcctttt tttttgcaaa tagcttcacc 4740
tatataatac ttcatccatt ttattagtac atccatttag ggtttagggt taatggtttt 4800
tatagactaa tttttttagt acatctattt tattctattt tagcctctaa attaagaaaa 4860
ctaaaactct attttagttt ttttatttaa taatttagat ataaaataga ataaaataaa 4920
gtgactaaaa attaaacaaa taccctttaa gaaattaaaa aaactaagga aacatttttc 4980
ttgtttcecgag tagataatgc cagcctgtta aacgccgtceg acgagtctaa cggacaccaa 5040
ccagegaace agcagegtceg cgtcegggeca agcgaagcag acggcacgge atctetgteg 5100
ctgcctetgg acccectceteg agagttecge tcecaccgttg gacttgctece getgteggcea 5160

tccagaaatt gegtggegga geggcagacg tgagecggea cggcaggegg cctectecte 5220
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ctctcacgge accggcagcet acgggggatt cctttceccac cgctectteg ctttecctte 5280
ctecgeccegee gtaataaata gacaccccct ccacaccctce tttcecccaac ctegtgttgt 5340
tcggagegea cacacacaca accagatcte ceccaaatee accegtcegge acctecgett 5400
caaggtacgc cgctecgtect cccccceccce cctetctace ttcectectagat cggegttecg 5460
gtccatgcat ggttagggcce cggtagttct acttctgtte atgtttgtgt tagatcegtg 5520
tttgtgttag atccgtgctyg ctagegttceg tacacggatg cgacctgtac gtcagacacg 5580
ttctgattge taacttgcca gtgtttcectcet ttggggaatc ctgggatggce tctagcecgtt 5640
ccgcagacgg gatcgattte atgatttttt ttgtttegtt gcatagggtt tggtttgecce 5700
tttteccttta tttcaatata tgccgtgcac ttgtttgteg ggtcatcttt tcatgetttt 5760
ttttgtettg gttgtgatga tgtggtctgg ttgggcggtce gttctagatce ggagtagaat 5820
tctgtttcaa actacctggt ggatttatta attttggatc tgtatgtgtg tgccatacat 5880
attcatagtt acgaattgaa gatgatggat ggaaatatcg atctaggata ggtatacatg 5940
ttgatgcggg ttttactgat gcatatacag agatgctttt tgttcgcttg gttgtgatga 6000
tgtggtgtgg ttgggcggtc gttcattcgt tctagatcgg agtagaatac tgtttcaaac 6060
tacctggtgt atttattaat tttggaactg tatgtgtgtg tcatacatct tcatagttac 6120
gagtttaaga tggatggaaa tatcgatcta ggataggtat acatgttgat gtgggtttta 6180
ctgatgcata tacatgatgg catatgcagc atctattcat atgctctaac cttgagtacc 6240
tatctattat aataaacaag tatgttttat aattattttg atcttgatat acttggatga 6300
tggcatatgc agcagctata tgtggatttt tttagccctg ccttcatacg ctatttattt 6360
gcttggtact gtttettttg tcgatgctca cecctgttgtt tggtgttact tctgcaggte 6420
gactttaact tagcctagga tccacacgac accatgtcecc ccgagcegecg ccccgtegag 6480
atccgecegg ccaccgecge cgacatggece geegtgtgeg acatcgtgaa ccactacate 6540
gagacctcca ccgtgaactt ccgecaccgag ccgcagacce cgcaggagtg gatcgacgac 6600
ctggagegee tccaggaccg ctaccegtgg ctegtggecyg aggtggaggyg cgtggtggece 6660
ggcatcgect acgecggcece gtggaaggcece cgcaacgect acgactggac cgtggagtec 6720
accgtgtacg tgtcccaccg ccaccagege cteggecteg gcetcecaccect ctacacccac 6780
ctcctcaaga gcatggaggce ccagggctte aagtcecgtgg tggccgtgat cggectcececg 6840
aacgacccegt ccgtgegect ccacgaggece cteggctaca cegeccgegyg caccctecge 6900
geegecgget acaagcacgg cggctggcac gacgtegget tetggcageg cgacttcgag 6960
ctgceggece cgccegegecoe ggtgcgeceg gtgacgcaga tctgagtcega aacctagact 7020
tgtccatctt ctggattggc caacttaatt aatgtatgaa ataaaaggat gcacacatag 7080
tgacatgcta atcactataa tgtgggcatc aaagttgtgt gttatgtgta attactagtt 7140
atctgaataa aagagaaaga gatcatccat atttcttatc ctaaatgaat gtcacgtgtc 7200
tttataattc tttgatgaac cagatgcatt tcattaacca aatccatata catataaata 7260
ttaatcatat ataattaata tcaattgggt tagcaaaaca aatctagtct aggtgtgttt 7320
tgcgaatgcg geccgataagt gactagggtce acgtgaccct agtcacttag gtaccgagcet 7380
cgaattcatt ccgattaatc gtggcctctt gctettcagg atgaagagct atgtttaaac 7440

gtgcaagcge tactagacaa ttcagtacat taaaaacgtc cgcaatgtgt tattaagttg 7500
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tctaagegtce aatttgttta caccacaata tatcctgcca ccagccagcece aacagctccce 7560
cgaccggcag ctcggcacaa aatcaccact cgatacagge agcccatcag tccgggacgg 7620
cgtcageggg agagccgttyg taaggcggca gactttgcetce atgttaccga tgctattegg 7680
aagaacggca actaagctgc cgggtttgaa acacggatga tctcgcggag ggtagcatgt 7740
tgattgtaac gatgacagag cgttgctgcc tgtgatcaaa tatcatctcc ctcgcagaga 7800
tccgaattat cagcecttett attcatttcet cgcttaaccg tgacaggctg tcegatcttga 7860
gaactatgcc gacataatag gaaatcgctg gataaagccg ctgaggaagc tgagtggcgce 7920
tatttcttta gaagtgaacg ttgacgatcg tcgaccgtac cccgatgaat taattcggac 7980
gtacgttctyg aacacagctg gatacttact tgggcgattg tcatacatga catcaacaat 8040
gtacccgttt gtgtaaccgt ctettggagg ttcgtatgac actagtggtt ccecctcaget 8100
tgcgactaga tgttgaggcc taacatttta ttagagagca ggctagttgce ttagatacat 8160
gatcttcagg ccgttatctg tcagggcaag cgaaaattgg ccatttatga cgaccaatgce 8220
ccegcagaag ctceccatett tgeccgcecata gacgccgege ceccecttttg gggtgtagaa 8280
catccttttg ccagatgtgg aaaagaagtt cgttgtccca ttgttggcaa tgacgtagta 8340
gccggcgaaa gtgcgagace catttgeget atatataage ctacgatttce cgttgcgact 8400
attgtcgtaa ttggatgaac tattatcgta gttgctctca gagttgtcgt aatttgatgg 8460
actattgtcg taattgctta tggagttgtc gtagttgctt ggagaaatgt cgtagttgga 8520
tggggagtag tcatagggaa gacgagcttc atccactaaa acaattggca ggtcagcaag 8580
tgcctgecce gatgccateg caagtacgag gcttagaacc accttcaaca gatcgcgcat 8640
agtcttecece agctcectctaa cgcttgagtt aageccgcegece gcgaagcggce gtecggcttga 8700
acgaattgtt agacattatt tgccgactac cttggtgatc tcgcctttca cgtagtgaac 8760
aaattcttcce aactgatctg cgcgcgaggce caagcgatct tettgtccaa gataagectg 8820
cctagcettca agtatgacgg gctgatactg ggccggcagg cgctccattg cccagteggce 8880
agcgacatcce ttcggcgega ttttgceggt tactgcgetg taccaaatgce gggacaacgt 8940
aagcactaca tttcgctcat cgccagccca gtecgggceggce gagttccata gegttaaggt 9000
ttcatttagce gecctcaaata gatcctgtte aggaaccgga tcaaagagtt cctecgeccgce 9060
tggacctacc aaggcaacgc tatgttctct tgcttttgtc agcaagatag ccagatcaat 9120
gtcgatcgtyg getggctcga agatacctgce aagaatgtca ttgcgctgec attctccaaa 9180
ttgcagttcg cgcttagetyg gataacgcca cggaatgatg tcgtcgtgca caacaatggt 9240
gacttctaca gcgcggagaa tctegctete tccaggggaa gcecgaagttt ccaaaaggtce 9300
gttgatcaaa gctcgcecgeg ttgtttcatce aagccttaca gtcaccgtaa ccagcaaatc 9360
aatatcactg tgtggcttca ggccgccatce cactgcggag ccgtacaaat gtacggccag 9420
caacgtceggt tcgagatggce gctcgatgac gccaactacc tctgatagtt gagtcgatac 9480
ttecggcgate accgcttece tcatgatgtt taactcctga attaagccge gecgcgaagce 9540
ggtgtcgget tgaatgaatt gttaggcegtc atcctgtget cccgagaacc agtaccagta 9600
catcgetgtt tecgttcgaga cttgaggtct agttttatac gtgaacaggt caatgccgcece 9660
gagagtaaag ccacattttg cgtacaaatt gcaggcaggt acattgttcg tttgtgtctce 9720

taatcgtatg ccaaggagct gtctgcttag tgcccacttt ttcgcaaatt cgatgagact 9780
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gtgcgcgact cctttgecte ggtgegtgtg cgacacaaca atgtgttcga tagaggctag 9840
atcgttcecat gttgagttga gttcaatctt cccgacaage tcecttggtcga tgaatgcgcece 9900
atagcaagca gagtcttcat cagagtcatc atccgagatg taatccttee ggtaggggct 9960
cacacttctg gtagatagtt caaagccttg gtcggatagg tgcacatcga acacttcacg 10020
aacaatgaaa tggttctcag catccaatgt ttccgccacce tgctcaggga tcaccgaaat 10080
cttcatatga cgcctaacgce ctggcacagce ggatcgcaaa cctggegcegg cttttggcac 10140
aaaaggcgtg acaggtttgce gaatcegttg ctgccacttg ttaacccttt tgccagattt 10200
ggtaactata atttatgtta gaggcgaagt cttgggtaaa aactggccta aaattgctgg 10260
ggatttcagg aaagtaaaca tcaccttcecg gectcgatgte tattgtagat atatgtagtg 10320
tatctacttg atcgggggat ctgctgeccte gcgegttteg gtgatgacgg tgaaaacctce 10380
tgacacatgc agctcccgga gacggtcaca gcttgtetgt aagcggatgce cgggagcaga 10440
caagccegte agggcgcgte agegggtgtt ggcgggtgte ggggcgcage catgacccag 10500
tcacgtagcg atagcggagt gtatactggce ttaactatgce ggcatcagag cagattgtac 10560
tgagagtgca ccatatgcgg tgtgaaatac cgcacagatg cgtaaggaga aaataccgca 10620
tcaggcgete ttceccegecttece tegctcactg actegcectgeg cteggtegtt cggctgegge 10680
gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 10740
caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgcgt 10800
tgctggegtt tttccatagg ctceccgeccee ctgacgagca tcacaaaaat cgacgctcaa 10860
gtcagaggtyg gcgaaacccg acaggactat aaagatacca ggcgtttccce cctggaaget 10920
ccetegtgeg ctetectgtt ccgaccectge cgcttaccgg atacctgtece gectttetee 10980
cttcgggaag cgtggcgett tetcataget cacgctgtag gtatctcagt tecggtgtagg 11040
tcgttegete caagetggge tgtgtgcacg aaccccecegt tcagecccgac cgctgegect 11100
tatccggtaa ctatcgtcett gagtccaacc cggtaagaca cgacttatcg ccactggcag 11160
cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcettga 11220
agtggtggcce taactacggc tacactagaa ggacagtatt tggtatctge gctctgectga 11280
agccagttac cttcggaaaa agagttggta gctcttgatce cggcaaacaa accaccgctg 11340
gtagcggtgg tttttttgtt tgcaagcagc agattacgcg cagaaaaaaa ggatctcaag 11400
aagatccttt gatcttttet acggggtctg acgctcagtyg gaacgaaaac tcacgttaag 11460
ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 11520
gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 11580
taatcagtga ggcacctatc tcagcgatct gtctatttecg ttcatccata gttgectgac 11640
tcecegtegt gtagataact acgatacggg agggcttacce atctggcccce agtgctgcaa 11700
tgataccgcg agacccacgce tcaccggcte cagatttatce agcaataaac cagccagccg 11760
gaagggccga gcgcagaagt ggtcectgcaa ctttatccge ctceccatccag tctattaatt 11820
gttgccggga agctagagta agtagttcge cagttaatag tttgcgcaac gttgttgcecca 11880
ttgctgcagg 9999999999 ggggggttcec attgttcatt ccacggacaa aaacagagaa 11940
aggaaacgac agaggccaaa aagctcgctt tcagcacctg tcecgtttcectt tettttcaga 12000

gggtatttta aataaaaaca ttaagttatg acgaagaaga acggaaacgc cttaaaccgg 12060
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aaaattttca taaatagcga aaacccgcga ggtcgccgee ccgtaacctg teggatcace 12120
ggaaaggacc cgtaaagtga taatgattat catctacata tcacaacgtg cgtggaggcc 12180
atcaaaccac gtcaaataat caattatgac gcaggtatcg tattaattga tctgcatcaa 12240
cttaacgtaa aaacaacttc agacaataca aatcagcgac actgaatacg gggcaacctce 12300
atgtccecccee cecccecccecee cctgcaggca tcegtggtgte acgcetegteg tttggtatgg 12360
cttcattcag ctccggttec caacgatcaa ggcgagttac atgatccccce atgttgtgca 12420
aaaaagcggt tagctcctte ggtceccteccga tcegttgtcag aagtaagttg gecgcagtgt 12480
tatcactcat ggttatggca gcactgcata attctcttac tgtcatgcca tccgtaagat 12540
gcttttetgt gactggtgag tactcaacca agtcattctg agaatagtgt atgcggcgac 12600
cgagttgctce ttgcccggeg tcaacacggg ataataccge gccacatagce agaactttaa 12660
aagtgctcat cattggaaaa cgttcttcgg ggcgaaaact ctcaaggatc ttaccgetgt 12720
tgagatccag ttcgatgtaa cccactecgtg cacccaactg atcttcagca tecttttactt 12780
tcaccagcgt ttctgggtga gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaataa 12840
gggcgacacg gaaatgttga atactcatac tcttectttt tcaatattat tgaagcattt 12900
atcagggtta ttgtctcatg agcggataca tatttgaatg tatttagaaa aataaacaaa 12960
taggggttcce gecgcacattt ccccgaaaag tgccacctga cgtctaagaa accattatta 13020
tcatgacatt aacctataaa aataggcgta tcacgaggcce ctttecgtcett caagaattcg 13080
gagcttttge cattctcacce ggattcagtc gtcactcatg gtgatttctce acttgataac 13140
cttatttttg acgaggggaa attaataggt tgtattgatg ttggacgagt cggaatcgca 13200
gaccgatacc aggatcttge catcctatgg aactgccteg gtgagttttce tceccttcatta 13260
cagaaacggc tttttcaaaa atatggtatt gataatcctg atatgaataa attgcagttt 13320
catttgatgc tcgatgagtt tttctaatca gaattggtta attggttgta acactggcag 13380
agcattacgce tgacttgacg ggacggcggc tttgttgaat aaatcgaact tttgctgagt 13440
tgaaggatca gatcacgcat cttcccgaca acgcagaccg ttceccecgtggca aagcaaaagt 13500
tcaaaatcac caactggtcc acctacaaca aagctctcat caaccgtggce tccctcactt 13560
tctggetgga tgatggggceg attcaggcect ggtatgagtce agcaacacct tcecttcacgag 13620
gcagacctca gcgccagaag gccgccagag aggccgageg cggccgtgag gcttggacge 13680
tagggcaggg catgaaaaag cccgtagcgg gctgctacgg gcgtcectgacg cggtggaaag 13740
ggggagggga tgttgtctac atggctctge tgtagtgagt gggttgcgct ccggcagcegg 13800
tcetgatcaa tecgtcacccect tteteggtece ttcaacgtte ctgacaacga gectectttt 13860
cgccaatcca tcgacaatca ccgcgagtcece ctgctcgaac gctgegtceceg gaccggctte 13920
gtcgaaggceg tctatcgegg ccegcaacag cggcgagagce ggagcectgtt caacggtgee 13980
gccgegeteg cceggcatcecge tgtegeccecgge ctgctectca agcacggcecce caacagtgaa 14040
gtagctgatt gtcatcagcg cattgacggce gtccececggec gaaaaacccg cctegcagag 14100
gaagcgaagc tgcgegtcgg ccecgtttecat ctgcggtgeg ccecggtegeg tgccggcatg 14160
gatgcgcgeg ccatcgeggt aggcgagcag cgcctgcectg aagetgcggg cattcccgat 14220
cagaaatgag cgccagtcgt cgtcggctct cggcaccgaa tgcgtatgat tcectcecgeccag 14280
catggcttecg geccagtgegt cgagcagcge ccgcecttgtte ctgaagtgcc agtaaagcge 14340
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cggctgcetga acccccaacce gttceccecgecag tttgcgtgte gtcagaccgt ctacgecgac 14400
ctcgttcaac aggtccaggg cggcacggat cactgtattce ggctgcaact ttgtcatget 14460
tgacacttta tcactgataa acataatatg tccaccaact tatcagtgat aaagaatccg 14520
cgcgttcecaat cggaccagceg gaggctggtce cggaggccag acgtgaaacc caacataccce 14580
ctgatcgtaa ttctgagcac tgtcgegcte gacgctgtceg gcatcggect gattatgecceg 14640
gtgctgcegg gectectgeg cgatctggtt cactcgaacyg acgtcaccgce ccactatgge 14700
attctgetgg cgctgtatge gttggtgcaa tttgcctgeg cacctgtget gggcgegetg 14760
tcggategtt tegggcggeg gccaatcttg ctegtctege tggcecggcege cactgtcgac 14820
tacgccatca tggcgacagce gectttectt tgggttectet atatcgggeg gatcgtggece 14880
ggcatcaccg gggcgactgg ggcggtagec ggcgcttata ttgccgatat cactgatgge 14940
gatgagcgceg cgcggcactt cggcecttcatg agcgectgtt tegggttegg gatggtcegeg 15000
ggacctgtge tceggtgggct gatgggeggt ttcteccccee acgectceegtt cttegecgeg 15060
gcagccttga acggcectcaa tttectgacg ggctgtttec ttttgccgga gtcecgcacaaa 15120
ggcgaacgcec ggccgttacg ccgggaggcet ctcaacccge tegettegtt cecggtgggee 15180
cggggcatga ccgtecgtege cgccctgatg gecggtcttet tcatcatgca acttgtegga 15240
caggtgccgg ccgcegcetttg ggtcatttte ggcgaggate gcectttcactg ggacgcgacce 15300
acgatcggca tttcecgcttge cgcatttgge attctgcatt cactcgccca ggcaatgatce 15360
accggceectyg tagccgcceg getcggcgaa aggcgggcac tcatgetcecgg aatgattgece 15420
gacggcacag gctacatcct gcttgectte gecgacacggg gatggatggce gtteccgate 15480
atggtccectge ttgcttcecggg tggcatcgga atgeccggege tgcaagcaat gttgteccagg 15540
caggtggatg aggaacgtca ggggcagctg caaggctcac tggcggcgct caccagcctg 15600
acctcgatcg tcggaccect cctcecttcacg gcgatctatg cggcttcectat aacaacgtgg 15660
aacgggtggg catggattgce aggcgctgcece ctctacttge tcectgectgece ggecgetgegt 15720
cgegggcettt ggagcggege agggcaacga gccgatcget gatcecgtggaa acgataggece 15780
tatgccatgce gggtcaaggc gacttceccgge aagctatacg cgccctagga gtgcggttgg 15840
aacgttggcce cagccagata ctcccgatca cgagcaggac gccgatgatt tgaagcegcac 15900
tcagcgtcectg atccaagaac aaccatccta gcaacacggce ggtccceccggg ctgagaaage 15960
ccagtaagga aacaactgta ggttcgagtc gcgagatcce ccggaaccaa aggaagtagg 16020
ttaaacccgce tccgatcagg ccgagcecacg ccaggccgag aacattggtt cctgtaggca 16080
tcgggattgg cggatcaaac actaaagcta ctggaacgag cagaagtcct ccggecgcca 16140
gttgccaggce ggtaaaggtg agcagaggca cgggaggttg ccacttgegg gtcagcacgg 16200
ttccgaacge catggaaacc gcccccegceca ggcccgetge gacgccgaca ggatctageg 16260
ctgcgtttgg tgtcaacacc aacagcgcca cgcccgcagt tccgcaaata geccccagga 16320
ccgccatcaa tcgtatcggg ctacctagca gagcggcaga gatgaacacg accatcageg 16380
gctgcacage gcctaccgte gccgcgaccce cgcccggcag gcggtagacce gaaataaaca 16440
acaagctcca gaatagcgaa atattaagtg cgccgaggat gaagatgcgce atccaccaga 16500
tteccegttgg aatctgtegg acgatcatca cgagcaataa acccgecgge aacgceccgca 16560

gcagcatacc ggcgacccct cggecteget gttcecgggcte cacgaaaacg ccggacagat 16620
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gcgecttgtyg agegtecttg gggecgtect cctgtttgaa gaccgacagce ccaatgatct 16680
cgeccgtegat gtaggcgecceg aatgccacgg catctcgcaa ccgttcageg aacgectcca 16740
tgggcttttt ctcctcegtge tegtaaacgg acccgaacat ctctggaget ttcecttcaggg 16800
ccgacaatcg gatctcgegg aaatcctgca cgtecggecge tccaagceccegt cgaatctgag 16860
ccttaatcac aattgtcaat tttaatccte tgtttatcgg cagttcgtag agcgegccgt 16920
gcgteccgag cgatactgag cgaagcaagt gcgtcgagca gtgecccgett gttectgaaa 16980
tgccagtaaa gcgctggetg ctgaaccccee agccggaact gaccccacaa ggccctageg 17040
tttgcaatgc accaggtcat cattgaccca ggcgtgttce accaggccge tgcctegcaa 17100
ctecttegecag gettegecga cectgctegeg ccacttette acgegggtgg aatccgatcece 17160
gcacatgagg cggaaggttt ccagcttgag cgggtacggc tccecggtgcg agctgaaata 17220
gtcgaacatc cgtecgggccg tcggcgacag cttgcggtac ttctcecccata tgaatttegt 17280
gtagtggtcg ccagcaaaca gcacgacgat ttcctegteg atcaggacct ggcaacggga 17340
cgttttettg ccacggtecca ggacgcggaa gcggtgcage agcgacaccg attccaggtg 17400
cccaacgcgg tcggacgtga agcccatcge cgtegcectgt aggcgcgaca ggcattccte 17460
ggccttegtyg taataccgge cattgatcga ccagcccagg tcectggcaaa gctegtagaa 17520
cgtgaaggtg atcggctege cgataggggt gcgcttegeg tactccaaca cctgetgecca 17580
caccagttcg tcatcgtegg cccgcagcte gacgccggtg taggtgatct tcacgtectt 17640
gttgacgtgg aaaatgacct tgttttgcag cgcctecgcge gggattttcect tgttgegegt 17700
ggtgaacagg gcagagcggg ccgtgtegtt tggcatcget cgcatcgtgt ccggccacgg 17760
cgcaatatcg aacaaggaaa gctgcatttc cttgatctge tgcttegtgt gtttcagcaa 17820
cgeggectge ttggectege tgacctgttt tgccaggtcece tecgecggegg tttttegett 17880
cttggtegte atagttccte gegtgtecgat ggtcatcgac ttcecgccaaac ctgcecgecte 17940
ctgttcgaga cgacgcgaac gctccacggce ggccgatgge gcgggcaggg cagggggage 18000
cagttgcacg ctgtcgcget cgatcttgge cgtagcttge tggaccatcg agccgacgga 18060
ctggaaggtt tcgcggggcg cacgcatgac ggtgcggcett gecgatggttt cggcatccte 18120
ggcggaaaac cccgcegtcga tcagttettg cctgtatgec ttccggtcaa acgtccgatt 18180
cattcaccct ccttgcggga ttgccccgac tcacgceggg gcaatgtgece cttattectg 18240
atttgacccg cctggtgect tggtgtccag ataatccacce ttatcggcaa tgaagtcggt 18300
ccegtagace gtcectggcecegt ccecttetegta cttggtatte cgaatcttge cctgcacgaa 18360
taccagcgac cccttgccca aatacttgcec gtgggccteg gecctgagage caaaacactt 18420
gatgcggaag aagtcggtgce gctectgett gtcgecggca tcegttgcgece actcettcatt 18480
aaccgctata tcgaaaattg cttgcggcett gttagaattg ccatgacgta cctcggtgte 18540
acgggtaaga ttaccgataa actggaactg attatggctc atatcgaaag tctccttgag 18600
aaaggagact ctagtttagc taaacattgg ttccgctgte aagaacttta gcggctaaaa 18660
ttttgcggge cgcgaccaaa ggtgcgaggg gcggcttcecg ctgtgtacaa ccagatattt 18720
ttcaccaaca tccttcegtet getcgatgag cggggcatga cgaaacatga gectgteggag 18780
agggcagggg tttcaatttc gtttttatca gacttaacca acggtaaggc caacccctcg 18840

ttgaaggtga tggaggccat tgccgacgcce ctggaaactce ccctacctet tetcecectggag 18900
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tccaccgacce ttgaccgcga ggcactcgceg gagattgegg gtcatccttt caagagcage 18960
gtgcecgeeceg gatacgaacg catcagtgtg gttttgcecgt cacataaggce gtttatcgta 19020
aagaaatggg gcgacgacac ccgaaaaaag ctgcgtggaa ggctctgacg ccaagggtta 19080
gggcttgcac tteccttettt ageccgctaaa acggcccctt ctectgcggge cgteggceteg 19140
cgcatcatat cgacatcctc aacggaagcce gtgccgcgaa tggcatcggg cgggtgcget 19200
ttgacagttg ttttctatca gaacccctac gtcecgtgeggt tcgattaget gtttgtettg 19260
caggctaaac actttcggta tatcgtttgce ctgtgcgata atgttgctaa tgatttgttg 19320
cgtaggggtt actgaaaagt gagcgggaaa gaagagtttc agaccatcaa ggagcgggcece 19380
aagcgcaagce tggaacgcga catgggtgcg gacctgttgg ccgcegcectcaa cgacccgaaa 19440
accgttgaag tcatgctcaa cgcggacggce aaggtgtgge acgaacgcct tggcgagccg 19500
atgcggtaca tctgcgacat gecggceccagce cagtcgcagg cgattataga aacggtggece 19560
ggattccacg gcaaagaggt cacgcggcat tcgcccatcec tggaaggcga gttcecccttg 19620
gatggcagcc gctttgecgg ccaattgceg cecggtegtgg ccecgcgccaac ctttgecgate 19680
cgcaagcgeg cggtcecgccat cttcacgcetg gaacagtacg tcgaggcggg catcatgacce 19740
cgcgagcaat acgaggtcat taaaagcgcce gtcgcggcege atcgaaacat cctcecgtcatt 19800
ggcggtactyg gctecgggcaa gaccacgctce gtcaacgcga tcatcaatga aatggtcgece 19860
ttcaacccgt ctgagcgegt cgtcatcatc gaggacaccg gcgaaatcca gtgcgecgca 19920
gagaacgccg tccaatacca caccagcatc gacgtctcga tgacgctgct gctcaagaca 19980
acgctgegta tgcgccccga ccgcatcectg gtcecggtgagg tacgtggcece cgaagecctt 20040
gatctgttga tggcctggaa caccgggcat gaaggaggtg ccgccaccct gcacgcaaac 20100
aaccccaaag cgggcctgag ccggctegece atgcttatca gcatgcacce ggattcaccg 20160
aaacccattg agccgctgat tggcgaggcg gttcatgtgg tcgtccatat cgccaggacce 20220
cctageggece gtcgagtgca agaaattctce gaagttcecttg gttacgagaa cggccagtac 20280
atcaccaaaa ccctgtaagg agtatttcca atgacaacgg ctgttccgtt ccgtcectgacce 20340
atgaatcgcg gecattttgtt ctaccttgcece gtgttctteg ttcectegetet cgegttatcece 20400
gcgecatcegg cgatggecte ggaaggcacce ggcggcagcet tgccatatga gagetggcetg 20460
acgaacctgce gcaactcegt aaccggcccg gtggcctteg cgctgtceccat catcggcate 20520
gtcgtegeeg geggegtgcet gatcttegge ggcgaactca acgecttcectt ccgaaccctg 20580
atcttectgg ttcectggtgat ggcgetgcetg gtcggcgege agaacgtgat gagcacctte 20640
tteggtegtyg gtgccgaaat cgcggceccte ggcaacgggg cgctgcacca ggtgcaagte 20700
gcggeggegyg atgeccgtgceg tgcggtageg gectggacgge tcegectaatce atggectcectge 20760
gcacgatcee catccgtcge gcaggcaacc gagaaaacct gttcatgggt ggtgatcgtg 20820
aactggtgat gttctcgggce ctgatggcegt ttgcgctgat tttcagcecgec caagagctge 20880
gggccaccegt ggtecggtctg atccetgtggt teggggcget ctatgcegttce cgaatcatgg 20940
cgaaggccga tccgaagatg cggttegtgt acctgcgtca ccgcecggtac aagccegtatt 21000
acccggeccg ctcecgacceeg tteccgecgaga acaccaatag ccaagggaag caataccgat 21060
gatccaagca attgcgattg caatcgcggg cctceggegeg cttetgttgt tcatcctett 21120

tgccecgecate cgcecgeggteg atgccgaact gaaactgaaa aagcatcgtt ccaaggacge 21180
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cggcctggece gatctgctca actacgccge tgtegtcecgat gacggcgtaa tcegtgggcaa 21240
gaacggcagc tttatggctg cctggctgta caagggcgat gacaacgcaa gcagcaccga 21300
ccagcagcgce gaagtagtgt ccgcccgcat caaccaggcce ctcecgegggece tgggaagtgg 21360
gtggatgatc catgtggacg ccgtgcggeg tectgcectceeg aactacgegg ageggggcect 21420
gtcggegtte cctgaccgte tgacggcagce gattgaagaa gagcgctcecgg tcecttgecttg 21480
ctegteggtg atgtacttca ccagctceccge gaagtcgete ttettgatgg agegcatggg 21540
gacgtgcttyg gcaatcacgce gcaccccceg gecgttttag cggctaaaaa agtcatgget 21600
ctgcectegg geggaccacg cccatcatga ccttgccaag ctegtectge ttcectettecga 21660
tcttegecag cagggcgagg atcgtggcat caccgaaccg cgcecgtgcege gggtegtegg 21720
tgagccagag tttcagcagg ccgcccaggce ggcccaggte gccattgatg cgggcecaget 21780
cgcggacgtg ctcatagtec acgacgcccg tgattttgta gccctggcecg acggccagca 21840
ggtaggccga caggctcatg ccggccgeeg ccgcectttte ctcaatcget cttegttegt 21900
ctggaaggca gtacaccttg ataggtgggc tgcccttect ggttggettg gtttcatcag 21960
ccatcecgett gecctcatcet gttacgecgg cggtageegg ccagectcege agagcaggat 22020
tceegttgag caccgccagg tgcgaataag ggacagtgaa gaaggaacac ccgctegegg 22080
gtgggcctac ttcacctate ctgcccgget gacgccgttg gatacaccaa ggaaagtcta 22140
cacgaaccct ttggcaaaat cctgtatatc gtgcgaaaaa ggatggatat accgaaaaaa 22200
tcgctataat gaccccgaag cagggttatg cagcggaaaa gcgctgcette cctgetgttt 22260
tgtggaatat ctaccgactg gaaacaggca aatgcaggaa attactgaac tgaggggaca 22320
ggcgagagac gatgccaaag agctacaccg acgagctggce cgagtgggtt gaatcccgeg 22380
cggccaagaa gcgccggedgt gatgaggcetg cggttgegtt cctggeggtg agggcecggatg 22440
tcgaggegge gttagegtec ggctatgege tcegtcaccat ttgggagcac atgcgggaaa 22500
cggggaaggt caagttctcc tacgagacgt tccgctecgca cgccaggcgg cacatcaagg 22560
ccaagccecgce cgatgtgcece gcaccgcagg ccaaggctge ggaacccgcg ccggcaccca 22620
agacgccgga gccacggcegg ccgaagcagg ggggcaaggce tgaaaagccg gecceegctyg 22680
cggcccecgac cggcttcacce ttcaacccaa caccggacaa aaaggatcta ctgtaatgge 22740
gaaaattcac atggttttgc agggcaaggg cggggtcggce aagtcggcca tcgecgcgat 22800
cattgcgcag tacaagatgg acaaggggca gacacccttg tgcatcgaca ccgacccggt 22860
gaacgcgacg ttcgagggct acaaggccct gaacgtccge cggctgaaca tcatggceccecgg 22920
cgacgaaatt aactcgcgca acttcgacac cctggtcgag ctgattgcge cgaccaagga 22980
tgacgtggtg atcgacaacg gtgccagctce gttecgtgect ctgtcgcatt acctcatcag 23040
caaccaggtg ccggctctge tgcaagaaat ggggcatgag ctggtcatcc ataccgtcegt 23100
caccggeggce caggctctec tggacacggt gageggctte gcccagcectceg ccagecagtt 23160
cceggecgaa gegcetttteg tggtetgget gaacccecgtat tgggggcecta tcgagcatga 23220
gggcaagagc tttgagcaga tgaaggcgta cacggccaac aaggcccgcg tgtegtccat 23280
catccagatt ccggccctca aggaagaaac ctacggccgce gatttcageg acatgetgca 23340
agagcggctyg acgttcgacc aggcgctggce cgatgaatcg ctcacgatca tgacgceggca 23400

acgcctcaag atcgtgcgge geggectgtt tgaacagcecte gacgcggcegg ccgtgctatg 23460
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agcgaccaga ttgaagagct gatccgggag attgcggcca agcacggcat cgccgtegge 23520
cgcgacgacce cggtgctgat cctgcatacce atcaacgcce ggctcatgge cgacagtgceg 23580
gccaagcaag aggaaatcct tgccgegttce aaggaagagce tggaagggat cgcccatcgt 23640
tggggcgagg acgccaaggce caaagcggag cggatgctga acgcggcecct ggcggcecage 23700
aaggacgcaa tggcgaaggt aatgaaggac agcgccgcgce aggcggccga agcgatccge 23760
agggaaatcg acgacggcct tggccgccag ctcgcggceca aggtcgcgga cgcgeggcge 23820
gtggcgatga tgaacatgat cgccggcegge atggtgttgt tcecgeggccge cctggtggtg 23880
tgggcctegt tatgaatcgce agaggcgcag atgaaaaagce ccggcgttge cgggetttgt 23940
ttttgcgtta gectgggcttyg tttgacaggce ccaagctcectg actgcgceccg cgctegeget 24000
cctgggectyg tttettcectee tgctectget tgcgcatcag ggcectggtge cgtcgggctyg 24060
cttcacgcat cgaatcccag tcgccggceca gctegggatg ctececgegege atcttgegeg 24120
tcgccagtte ctcgatcttg ggcgegtgaa tgcccatgee ttecttgatt tegcgcacca 24180
tgtccageecg cgtgtgcagg gtctgcaage gggcttgcetg ttgggectge tgctgetgee 24240
aggcggectt tgtacgcggce agggacagca agccgggggce attggactgt agctgetgca 24300
aacgcgectg ctgacggtcet acgagcetgtt ctaggcggte ctcecgatgcege tccacctggt 24360
catgctttge ctgcacgtag agcgcaaggg tctgctggta ggtctgcteg atgggcegcgg 24420
attctaagag ggcctgctgt teccgtetcegg cctectggge cgectgtage aaatcctcge 24480
cgetgttgee getggactge tttactgceccecg gggactgcectg ttgccctget cgecgecgteg 24540
tcgcagtteg gettgceccecee actcgattga ctgcttcecatt tcgageccgca gecgatgcgat 24600
ctcggattge gtcaacggac ggggcagcgce ggaggtgtce ggcttcectect tgggtgagte 24660
ggtcgatgcec atagccaaag gttteccttec aaaatgcgte cattgctgga ccgtgtttet 24720
cattgatgcce cgcaagcatc ttcecggcttga ccgccaggte aagcegegcect tcatgggcgg 24780
tcatgacgga cgccgccatg accttgeccge cgttgttcete gatgtagceccg cgtaatgagg 24840
caatggtgcce gecccatcgte agegtgtcat cgacaacgat gtacttctgg ccggggatca 24900
cctecececte gaaagtcggg ttgaacgcca ggcgatgate tgaaccggct cecggtteggg 24960
cgaccttecte cecgctgcaca atgtceegttt cgacctcaag gccaaggcgg tcggccagaa 25020
cgaccgceccat catggccgga atcttgttgt tcceccgecge ctcecgacggeg aggactggaa 25080
cgatgcgggg cttgtcgteg ccgatcageg tcttgagetg ggcaacagtg tegtecgaaa 25140
tcaggcgcte gaccaaatta agcgccgcett ccgecgtegee ctgcttcecgca gectggtatt 25200
caggctegtt ggtcaaagaa ccaaggtcgce cgttgcgaac caccttcggg aagtctcccece 25260
acggtgcegeg ctceggctetg ctgtagetge tcaagacgcce tcececttttta gecgctaaaa 25320
ctctaacgag tgcgcccgeg actcaacttg acgectttegg cacttacctg tgccttgeca 25380
cttgcgtcat aggtgatgct tttcgcactce ccgatttcag gtactttatc gaaatctgac 25440
cgggcgtgca ttacaaagtt cttccccacce tgttggtaaa tgctgeccget atctgegtgg 25500
acgatgctge cgtcgtggeg ctgcgactta tcggcectttt gggccatata gatgttgtaa 25560
atgccaggtt tcagggcccc ggctttatcet accttcectggt tegteccatge gecttggtte 25620
tcggtetgga caattctttg cccattcatg accaggagge ggtgtttcat tgggtgactce 25680

ctgacggttg cctctggtgt taaacgtgtc ctggtcgcectt geccggctaaa aaaaagccga 25740
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ccteggecagt tcgaggcegg cttteectag agcecgggege gtcaaggttg ttceccatctat 25800
tttagtgaac tgcgttcgat ttatcagtta ctttcctecce getttgtgtt tecteccact 25860
cgttteegeg tectagecgac ccctcaacat agcggcectcet tettgggetg cectttgecte 25920
ttgcecgeget tegtcacget cggcttgcac cgtegtaaag cgcteggect gectggeccge 25980
ctettgegee gecaacttece tttgctectg gtgggceccteg gegteggect gegecttege 26040
tttcaccget geccaactceg tgcgcaaact ctcececgctteg cgectggtgg cgtcgegete 26100
gccgegaage gcectgcattt cctggttgge cgcgtecagg gtettgegge tcetettettt 26160
gaatgcgegg gcegtectggt gagegtagtce cagcteggeg cgcagctect gcecgetcgacg 26220
ctccaccteg teggecccget gegtegecag cgcggceccege tgcteggcete ctgccaggge 26280
ggtgcgtget tceggceccaggg cttgccgetg gegtgeggee agctcecggecg ccteggegge 26340
ctgctgcectcet agcaatgtaa cgcgcegectg ggcttcttee agectegeggg cctgegecte 26400
gaaggcgteg gccagctcecce cgcgcacggce ttccaactceg ttgecgctcac gatcccagee 26460
ggcttgcget gectgcaacg attcattgge aagggcctgg gceggcttgcece agagggcgge 26520
cacggcecectgg ttgccggect getgcaccgce gtccggcacce tggactgcca geggggcgge 26580
ctgcgeegtyg cgctggegte gecattegeg catgccggeg ctggegtegt tcatgttgac 26640
gcgggcggece ttacgcactg catccacggt cgggaagttce tccecggtege cttgctcgaa 26700
cagctegtcece gcagccgcaa aaatgceggtce gcgegtetet ttgttcagtt ccatgttgge 26760
tcecggtaatt ggtaagaata ataatactct tacctacctt atcagcgcaa gagtttaget 26820
gaacagttct cgacttaacg gcaggttttt tagcggctga agggcaggca aaaaaagccc 26880
cgcacggtcg gcgggggcaa agggtcagcg ggaaggggat tagcgggcegt cgggettcectt 26940
catgcgtegg ggccgegett cttgggatgg agcacgacga agcgcgcacg cgcatcegtcee 27000
tcggeectat cggcccgegt cgcggtcagg aacttgtege gegctaggte ctceccetggtg 27060
ggcaccaggg gcatgaactc ggcctgcteg atgtaggtec actccatgac cgcatcgcag 27120
tcgaggecge gttcecttcac cgtctettge aggtcgeggt acgcccgcete gttgagegge 27180
tggtaacggg ccaattggtc gtaaatggct gtcggccatg agcggecttt cctgttgage 27240
cagcagccga cgacgaagcec ggcaatgcag gcccecctggca caaccaggcc gacgcecgggg 27300
gcaggggatg gcagcagctc gccaaccagg aaccccgceceg cgatgatgcece gatgeccggte 27360
aaccagccct tgaaactatc cggccccgaa acacccctge gcattgectg gatgetgege 27420
cggatagctt gcaacatcag gagccgttte ttttgttegt cagtcatggt ccgccctcac 27480
cagttgttcg tatcggtgtc ggacgaactg aaatcgcaag agctgceccggt atcggtccag 27540
ccgctgtecg tgtcegectget gecgaagcac ggcgaggggdt ccgcgaacgce cgcagacgge 27600
gtatccggec gcagcegcatce gcccagcatg gecceggtcea gcgagceccgcece ggcecaggtag 27660
cccagcatgg tgctgttggt cgccceggece accagggcecg acgtgacgaa atcgecgtca 27720
ttececctetgg attgtteget getcggeggg gcagtgcegee gcgecggcegg cgtcgtggat 27780
ggctegggtt ggctggectg cgacggcecgg cgaaaggtgce gcagcagcectce gttatcgacce 27840
ggctgcggeg tceggggecge cgecttgege tgcggteggt gttecttett cggetegege 27900
agcttgaaca gcatgatcgce ggaaaccagc agcaacgccg cgcectacgece tecccgegatg 27960

tagaacagca tcggattcat tecttcecggtcece tcecttgtage ggaaccgttg tetgtgegge 28020
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gcgggtggece cgcgecgcetg tectttgggga tcagececteg atgagcgcga ccagtttcac 28080
gtcggcaagg ttecgectcga actectggec gtcecgtecteg tacttcaacce aggcatagee 28140
tteecgeegge ggccgacggt tgaggataag gcgggcaggg cgctegtegt getcgacctg 28200
gacgatggcce tttttcagct tgtccgggtce cggctectte gegecctttt ccttggegte 28260
cttaccgtcce tggtcgcegt cctecgecgte ctggceccgteg ccggectecg cgtcacgcte 28320
ggcatcagtc tggccgttga aggcatcgac ggtgttggga tcecgecggcecct tctegtceccag 28380
gaactcgege agcagcttga ccgtgccegeg cgtgatttec tgggtgtegt cgtcaagcca 28440
cgectegact tectecggge gettettgaa ggccgtcace agctegttca ccacggtcac 28500
gtcgegcacyg cggceccggtgt tgaacgcatc ggcgatctte tceccggcaggt ccagcagegt 28560
gacgtgctgg gtgatgaacg ccggcgactt geccgatttec ttggcgatat cgectttett 28620
cttgcectte geccagcectege ggccaatgaa gtcggcaatt tcecgegegggg tcagetegtt 28680
gcgttgcagg ttectcecgataa cctggtegge ttcegttgtag tegttgtega tgaacgccgg 28740
gatggacttc ttgccggcce acttcgagec acggtagcgg cgggcgccegt gattgatgat 28800
atagcggccce ggctgctect ggttectegeg caccgaaatg ggtgacttca ccccgegcecte 28860
tttgatcgtg gcaccgattt ccgcgatgct ctccggggaa aagccggggt tgtcggccgt 28920
ccgcggcetga tgcggatcectt cgtcgatcag gtccaggtcece agctcgatag ggccggaacce 28980
gccctgagac gcecgcaggag cgtcecaggag gctcgacagg tcegceccgatgce tatccaacce 29040
caggccggac ggctgcgeeg cgcctgegge ttectgageg gceccgcagcegg tgtttttett 29100
ggtggtcttyg gcttgageccg cagtcattgg gaaatctcca tcecttcecgtgaa cacgtaatca 29160
gccagggege gaacctcecttt cgatgecttg cgcgeggceceg ttttcecttgat cttecagace 29220
ggcacaccgg atgcgagggce atcggcgatg ctgctgcgca ggccaacggt ggceccggaatce 29280
atcatcttgg ggtacgcggce cagcagctceg gcttggtgge gegegtggeg cggattccge 29340
gcatcgacct tgctgggcac catgccaagg aattgcaget tggegttcectt ctggcgcacg 29400
ttcgcaatgg tcgtgaccat cttcecttgatg ccctggatge tgtacgectce aagctcecgatg 29460
ggggacagca catagtcggce cgcgaagagg gcggccgcca ggccgacgcece aagggtcecggg 29520
gcecgtgtega tcaggcacac gtcgaagect tggttegcca gggecttgat gttegecceccg 29580
aacagctcge gggcgtcecgte cagcgacagce cgttcecggegt tcgcecagtac cgggttggac 29640
tcgatgaggg cgaggcgcege ggcctggcecg tcegecggetg cgggtgceggt tteggtccag 29700
ccgccggcag ggacagcgec gaacagcttg cttgcatgca ggccggtage aaagtecttg 29760
agcgtgtagg acgcattgcec ctgggggtcece aggtcgatca cggcaacccg caagccgcge 29820
tcgaaaaagt cgaaggcaag atgcacaagg gtcgaagtct tgccgacgcce gectttectgg 29880
ttggcecgtga ccaaagtttt catcgtttgg tttectgttt tttettggeg tecgettecce 29940
acttccggac gatgtacgec tgatgttccecg gcagaaccge cgttacccecge gegtacccct 30000
cgggcaagtt cttgtccteg aacgcggccce acacgcgatg caccgcettge gacactgcge 30060
ccetggtcecag teccagcgac gttgcgaacg tcegectgtgg cttceccatceg actaagacge 30120
ccegegetat ctcecgatggte tgctgceccca ctteccagece ctggatcgece tectggaact 30180
ggctttcggt aagccgttte ttcatggata acacccataa tttgctcecge gecttggttg 30240

aacatagcgg tgacagccgce cagcacatga gagaagttta gctaaacatt tctcgcacgt 30300
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caacaccttt agccgctaaa actcgtectt ggcgtaacaa aacaaaagcc cggaaaccgg 30360
gctttegtet cttgecgett atggctcetge acccggctec atcaccaaca ggtcegcgcac 30420
gcgettcact cggttgegga tcgacactge cagcccaaca aagcecggttg ccgecgecge 30480
caggatcgcg ccgatgatge cggccacacce ggccatcgee caccaggteg ccgcecttecceg 30540
gttccattec tgctggtact gcttcecgcaat gectggaccte ggctcaccat aggctgaccg 30600
ctcgatggeg tatgccgett ctececttgg cgtaaaacce agcgccgcag geggcattge 30660
catgctgccce gecgetttee cgaccacgac gcgcgcacca ggcttgeggt ccagacctte 30720
ggccacggceg agctgcgcaa ggacataatc agccgccgac ttggctccac gcgectcgat 30780
cagctettge actcgcgecga aatccttgge ctceccacggcee gccatgaatce gegcacgcegg 30840
cgaaggctcce gcagggccegg cgtcgtgatce gccgceccgaga atgcccttca ccaagttcga 30900
cgacacgaaa atcatgctga cggctatcac catcatgcag acggatcgca cgaacccgcet 30960
gaattgaaca cgagcacggc acccgcgacce actatgccaa gaatgcccaa ggtaaaaatt 31020
gccggeceeg ccatgaagte cgtgaatgec ccgacggcceg aagtgaaggg caggccgceca 31080
cccaggecge cgccctcact geccggcace tggtcgetga atgtcgatge cagcacctge 31140
ggcacgtcaa tgcttceggg cgtegegete gggctgateg cccatccegt tactgecceccg 31200
atccecggcaa tggcaaggac tgccagcgct gccatttttg gggtgaggcce gttcgeggee 31260
gaggggcgca gcccctgggg ggatgggagg cccgegttag cgggceccggga gggttcgaga 31320
agggggggca ccccectteg gegtgegegg tcacgcgcac agggcgcagce cctggttaaa 31380
aacaaggttt ataaatattg gtttaaaagc aggttaaaag acaggttagc ggtggccgaa 31440
aaacgggcgg aaacccttge aaatgctgga ttttcectgect gtggacagec cctcaaatgt 31500
caataggtgc gcccctcate tgtcagcact ctgcccctca agtgtcaagg atcgegecccece 31560
tcatctgtca gtagtcgecge ccctcaagtg tcaataccge agggcactta tccccagget 31620
tgtccacatc atctgtggga aactcgcgta aaatcaggcg ttttecgceccga tttgcgagge 31680
tggccagectce cacgtcgeceg gecgaaatcg agcctgeccce tcatctgtca acgccecgegee 31740
gggtgagtcg gcccectcaag tgtcaacgtce cgccectcat ctgtcagtga gggccaagtt 31800
ttececgegagg tatccacaac gecggeggcee gcggtgtcete gcacacgget tcecgacggegt 31860
ttetggegeg tttgcaggge catagacggce cgccagcecca gcggcgaggg caaccagceccece 31920
ggtgagcgtc ggaaaggcgce tggaagcccce gtagcgacgce ggagaggggce gagacaagcc 31980
aagggcgcag gctcgatgeg cagcacgaca tagccggtte tcgcaaggac gagaatttcecce 32040
ctgcggtgece cctcaagtgt caatgaaagt ttccaacgcg agccattcge gagagecttg 32100
agtccacgct agatgagagce tttgttgtag gtggaccagt tggtgatttt gaacttttge 32160
tttgccacgg aacggtctge gttgtcecggga agatgcgtga tctgatcctt caactcagca 32220
aaagttcgat ttattcaaca aagccacgtt gtgtctcaaa atctctgatg ttacattgca 32280
caagataaaa atatatcatc atgaacaata aaactgtctg cttacataaa cagtaataca 32340
aggggtgtta tgagccatat tcaacgggaa acgtcttgct cgactctaga gctcgttcecct 32400
cgaggccteg aggcctcgag gaacggtacce tgcggggaag cttacaataa tgtgtgttgt 32460
taagtcttgt tgcctgtcat cgtctgactg actttcgtca taaatcccgg cctcececgtaac 32520

ccagctttgg gcaagctcac ggatttgatce cggcggaacg ggaatatcga gatgccggge 32580
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tgaacgctgce agttccaget ttceccecttteg ggacaggtac tccagcectgat tgattatctg 32640
ctgaagggtc ttggttccac ctcecctggcac aatgcgaatg attacttgag cgcgatcggg 32700
catccaattt tctcccgtca ggtgegtggt caagtgctac aaggcacctt tcagtaacga 32760
gcgaccgteg atcecgtegcee gggatacgga caaaatggag cgcagtagtc catcgaggge 32820
ggcgaaagcec tcgccaaaag caatacgttc atctcgcaca gcectccagat ccgatcgagg 32880
gtctteggeg taggcagata gaagcatgga tacattgctt gagagtattc cgatggactg 32940
aagtatggct tccatctttt ctecgtgtgte tgcatctatt tcgagaaagce ccccgatgeg 33000
gcgcaccgceca acgcgaattg ccatactatc cgaaagtcec agcaggcgcg cttgatagga 33060
aaaggtttca tactcggccg atcgcagacg ggcactcacg accttgaacc cttcaacttt 33120
cagggatcga tgctggttga tggtagtctce actcgacgtg gctcetggtgt gttttgacat 33180
agcttectece aaagaaagcg gaaggtctgg atactccage acgaaatgtg cccgggtaga 33240
cggatggaag tctagccctg ctcaatatga aatcaacagt acatttacag tcaatactga 33300
atatacttgc tacatttgca attgtcttat aacgaatgtg aaataaaaat agtgtaacaa 33360
cgcttttact catcgataat cacaaaaaca tttatacgaa caaaaataca aatgcactcc 33420
ggtttcacag gataggcggg atcagaatat gcaacttttg acgttttgtt ctttcaaagg 33480
gggtgctgge aaaaccaccg cactcatggg cctttgeget getttggcaa atgacggtaa 33540
acgagtggcce ctctttgatg ccgacgaaaa ccggcctcetg acgcgatgga gagaaaacgce 33600
cttacaaagc agtactggga tcctcegetgt gaagtctatt ccgcecgacga aatgcccctt 33660
cttgaagcag cctatgaaaa tgccgagctc gaaggatttg attatgegtt ggccgatacg 33720
cgtggeggcet cgagcgagcet caacaacaca atcatcgcta gctcaaacct gettetgate 33780
cccaccatge taacgccgcet cgacatcgat gaggcactat ctacctaccg ctacgtcatce 33840
gagctgctgt tgagtgaaaa tttggcaatt cctacagctg ttttgcgcca acgegtcceccg 33900
gtcggccgat tgacaacatc gcaacgcagg atgtcagaga cgctagagag ccttccagtt 33960
gtaccgtcete ccatgcatga aagagatgca tttgccgcga tgaaagaacg cggcatgttg 34020
catcttacat tactaaacac gggaactgat ccgacgatgc gcctcataga gaggaatctt 34080
cggattgcga tggaggaagt cgtggtcatt tcgaaactga tcagcaaaat cttggaggcet 34140
tgaagatggc aattcgcaag cccgcattgt cggtcggcga agcacggcegg cttgetggtg 34200
ctcgacccga gatccaccat cccaacccga cacttgttcece ccagaagctg gacctccage 34260
acttgcctga aaaagccgac gagaaagacc agcaacgtga gcctcectcegte gecgatcaca 34320
tttacagtcc cgatcgacaa cttaagctaa ctgtggatge ccttagtcca cctcecegtcce 34380
cgaaaaagct ccaggttttt ctttcagcgce gaccgccege gcctcaagtg tcgaaaacat 34440
atgacaacct cgttcggcaa tacagtccct cgaagtcgct acaaatgatt ttaaggcgceg 34500
cgttggacga tttcgaaagc atgctggcag atggatcatt tcgcegtggece ccgaaaagtt 34560
atccgatccce ttcaactaca gaaaaatccg ttctcecgttca gacctcacge atgttecccgg 34620
ttgcgttget cgaggtcget cgaagtcatt ttgatcegtt ggggttggag accgctcgag 34680
ctttcggcca caagctggcet accgecgcege tcegegtcecatt ctttgectgga gagaagccat 34740
cgagcaattg gtgaagaggg acctatcgga acccctcacce aaatattgag tgtaggtttg 34800

aggccgetgg ccgcegtecte agtcaccttt tgagccagat aattaagagce caaatgcaat 34860
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tggctcaggce tgccatcgte ccccegtgeg aaacctgcac gtceccgegtca aagaaataac 34920
cggcacctct tgctgttttt atcagttgag ggcttgacgg atccgectca agtttgegge 34980
gcagccgcaa aatgagaaca tctatactcc tgtcgtaaac ctecctegtcecg cgtactcgac 35040
tggcaatgag aagttgctcg cgcgatagaa cgtcgcgggg tttcectctaaa aacgcgagga 35100
gaagattgaa ctcacctgce gtaagtttca cctcaccgec agecttcggac atcaagcgac 35160
gttgcctgag attaagtgtce cagtcagtaa aacaaaaaga ccgtcggtct ttggagcgga 35220
caacgttggg gcgcacgcgce aaggcaaccce gaatgcgtge aagaaactct ctcgtactaa 35280
acggcttage gataaaatca cttgcteccta gctcgagtge aacaacttta tccgtetcecct 35340
caaggcggtc gccactgata attatgattg gaatatcaga ctttgccgec agatttcgaa 35400
cgatctcaag cccatcttca cgacctaaat ttagatcaac aaccacgaca tcgaccgtcg 35460
cggaagagag tactctagtg aactgggtgc tgtcggctac cgcggtcact ttgaaggcgt 35520
ggatcgtaag gtattcgata ataagatgcc gcatagcgac atcgtcatcg ataagaagaa 35580
cgtgtttcaa cggctcacct ttcaatctaa aatctgaacc cttgttcaca gcgcttgaga 35640
aattttcacg tgaaggatgt acaatcatct ccagctaaat gggcagttcg tcagaattgce 35700
ggctgaccge ggatgacgaa aatgcgaacc aagtatttca attttatgac aaaagttctc 35760
aatcgttgtt acaagtgaaa cgcttcgagg ttacagctac tattgattaa ggagatcgcecc 35820
tatggtctecg cccecggegte gtgcgtecge cgcgagccag atctcecgecta cttcataaac 35880
gtcctcatag gcacggaatg gaatgatgac atcgatcgcec gtagagagca tgtcaatcag 35940
tgtgcgatct tccaagctag caccttggge gctacttttg acaagggaaa acagtttctt 36000
gaatccttgg attggattcg cgccgtgtat tgttgaaatc gatcccggat gtcecccgagac 36060
gacttcactc agataagcce atgctgcatc gtcgegcate tcgccaagca atatccggte 36120
cggccgcata cgcagacttg cttggagcaa gtgctcggeg ctcacagcac ccageccage 36180
accgttettg gagtagagta gtctaacatg attatcgtgt ggaatgacga gttcgagcgt 36240
atcttctatg gtgattagec ttteccectgggg ggggatggcg ctgatcaagg tecttgctcat 36300
tgttgtettg cecgcttecegg tagggccaca tagcaacatce gtcagtcgge tgacgacgca 36360
tgcgtgcaga aacgcttcecca aatccceccgtt gtcaaaatge tgaaggatag cttcatcatce 36420
ctgattttgg cgtttcctte gtgtectgcecca ctggttccac ctcgaagcat cataacggga 36480
ggagacttct ttaagaccag aaacacgcga gcttggccgt cgaatggtca agctgacggt 36540
gcccgaggga acggtcggcecg gcagacagat ttgtagtcecgt tcaccaccag gaagttcagt 36600
ggcgcagagg gggttacgtg gtccgacatc ctgctttcte agcgcecgcccg ctaaaatage 36660
gatatcttca agatcatcat aagagacggg caaaggcatc ttggtaaaaa tgccggcttg 36720
gcgcacaaat gcctctceccag gtcgattgat cgcaatttet tcagtcttcg ggtcatcgag 36780
ccattccaaa atcggcttca gaagaaagcg tagttgcgga tccacttcca tttacaatgt 36840
atcctatcte taagcggaaa tttgaattca ttaagagcgg cggttectecce ceccgegtgge 36900
gccgecagte aggcggagct ggtaaacacc aaagaaatcg aggtcccgtg ctacgaaaat 36960
ggaaacggtg tcaccctgat tcttecttcag ggttggcggt atgttgatgg ttgcecttaag 37020
ggctgtctceca gttgtctgct caccgttatt ttgaaagctg ttgaagctca tcccgccacce 37080

cgagctgccg gegtaggtge tagctgectg gaaggcgect tgaacaacac tcaagagcat 37140
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agctcegeta aaacgctgec agaagtggct gtcgaccgag cccggcaatce ctgagcgacce 37200
gagttcgtec gegettggeg atgttaacga gatcatcgca tggtcaggtg tcteggegeg 37260
atcccacaac acaaaaacgc gcccatctcee ctgttgcaag ccacgctgta tttcgeccaac 37320
aacggtggtg ccacgatcaa gaagcacgat attgttcgtt gttccacgaa tatcctgagg 37380
caagacacac tttacatagc ctgccaaatt tgtgtcgatt gcggtttgca agatgcacgg 37440
aattattgtc ccttgcgtta ccataaaatc ggggtgcgge aagagcgtgg cgctgetggg 37500
ctgcagctcg gtgggtttca tacgtatcga caaatcgtte tcgccggaca cttcecgecatt 37560
cggcaaggag ttgtcgtcac gettgectte ttgtcttegg ccecgtgtege cctgaatgge 37620
gcgtttgetyg acceccttgat cgecgcectget atatgcaaaa atcggtgttt cttecggecg 37680
tggctcatge cgctececggtt cgccectegg cggtagagga gcagcaggct gaacagccte 37740
ttgaaccgct ggaggatccg geggcacctce aatcggagct ggatgaaatg gettggtgtt 37800
tgttgcgatc aaagttgacg gcgatgcgtt ctcattcacce ttcettttgge geccacctag 37860
ccaaatgagg cttaatgata acgcgagaac gacacctccg acgatcaatt tctgagaccce 37920
cgaaagacgc cggcgatgtt tgtcggagac cagggatcca gatgcatcaa cctcatgtge 37980
cgcttgetga ctatcgttat tcecatcectte gcceccctteca ggacgegttt cacatcggge 38040
ctcaccgtge cecgtttgegg ccectttggcca acgggatcegt aagceggtgtt ccagatacat 38100
agtactgtgt ggccatccct cagacgccaa cctcgggaaa ccgaagaaat ctcgacatcg 38160
ctccctttaa ctgaatagtt ggcaacagct tccttgccat caggattgat ggtgtagatg 38220
gagggtatgc gtacattgcce cggaaagtgg aataccgtceg taaatccatt gtcgaagact 38280
tcgagtggca acagcgaacg atcgecttgg gcgacgtagt gccaattact gtccgecgca 38340
ccaagggctyg tgacaggctg atccaataaa ttctcagett tccgttgata ttgtgettcece 38400
gcgtgtagte tgtccacaac agecttetgt tgtgectceece ttecgeccgagce cgecgcatcg 38460
tcggeggggt aggcgaattg gacgctgtaa tagagatcgg gcectgectcettt atcgaggtgg 38520
gacagagtct tggaacttat actgaaaaca taacggcgca tcccggagtc gcttgeggtt 38580
agcacgatta ctggctgagg cgtgaggacc tggcttgcect tgaaaaatag ataatttccce 38640
cgeggtaggg ctgctagatce tttgctattt gaaacggcaa ccgctgtcac cgtttegtte 38700
gtggcgaatg ttacgaccaa agtagctcca accgccgteg agaggcgcac cacttgatcg 38760
ggattgtaag ccaaataacg catgcgcgga tctagecttge ccgeccattgg agtgtcttca 38820
gcctecgecac cagtcgcage ggcaaataaa catgctaaaa tgaaaagtgc ttttcectgatc 38880
atggttecget gtggcctacg tttgaaacgg tatcttecga tgtctgatag gaggtgacaa 38940
ccagacctgce cgggttggtt agtctcaatc tgccgggcaa gctggtcacce ttttegtage 39000
gaactgtcge ggtccacgta ctcaccacag gcattttgec gtcaacgacg agggtccttt 39060
tatagcgaat ttgctgcgtg cttggagtta catcatttga agcgatgtgce tcgacctcca 39120
ccetgeegeg tttgccaaga atgacttgag gcgaactggg attgggatag ttgaagaatt 39180
gctggtaate ctggcgcact gttggggcac tgaagttcga taccaggtcg taggcgtact 39240
gagcggtgte ggcatcataa ctctcecgegeca ggcgaacgta ctcccacaat gaggcgttaa 39300
cgacggcectce ctcttgagtt gcaggcaatc gcgagacaga cacctcecgctg tcaacggtge 39360

cgtcecggecg tatccataga tatacgggca caagcctgct caacggcacc attgtggcta 39420
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tagcgaacgce ttgagcaaca tttcccaaaa tcgcgatage tgcgacagct gcaatgagtt 39480
tggagagacg tcgcgccgat ttcecgcetegeg cggtttgaaa ggcttctact tecttatagt 39540
gcteggcaag gctttegege gccactagca tggcatatte aggccccgtce atagegtcecca 39600
cccgaattge cgagctgaag atctgacgga gtaggctgcce atcgccccac attcageggg 39660
aagatcgggce ctttgcaget cgctaatgtg tcegtttgtcet ggcageccgcet caaagcgaca 39720
actaggcaca gcaggcaata cttcatagaa ttctccattg aggcgaattt ttgcgcgacce 39780
tagccteget caacctgage gaagcgacgg tacaagctge tggcagattg ggttgegeccg 39840
ctccagtaac tgcctccaat gttgcceggeg atcgccggca aagcgacaat gagcgcatce 39900
cctgtcagaa aaaacatatc gagttcgtaa agaccaatga tcttggccge ggtcgtaccg 39960
gcgaaggtga ttacaccaag cataagggtg agcgcagtceg cttecggttag gatgacgatc 40020
gttgccacga ggtttaagag gagaagcaag agaccgtagg tgataagttg cccgatccac 40080
ttagctgcga tgtcccgegt gegatcaaaa atatatccga cgaggatcag aggcccgatce 40140
gcgagaagca ctttcecgtgag aattccaacg gecgtcegtaaa ctccgaaggce agaccagagce 40200
gtgccgtaaa ggacccactg tgccccttgg aaagcaagga tgtcctggtce gttcatcgga 40260
ccgatttegg atgcgatttt ctgaaaaacg gcctgggtca cggcgaacat tgtatccaac 40320
tgtgcecggaa cagtctgcag aggcaagccg gttacactaa actgctgaac aaagtttggg 40380
accgtetttt cgaagatgga aaccacatag tcttggtagt tagcctgccc aacaattaga 40440
gcaacaacga tggtgaccgt gatcacccga gtgataccge tacgggtatc gacttcgcecg 40500
cgtatgacta aaataccctg aacaataatc caaagagtga cacaggcgat caatggcgca 40560
ctcaccgect cctggatagt ctcaagcatc gagtccaage ctgtcgtgaa ggctacatcg 40620
aagatcgtat gaatggccgt aaacggcgcce ggaatcgtga aattcatcga ttggacctga 40680
acttgactgg tttgtcgcat aatgttggat aaaatgagct cgcattcggce gaggatgcgg 40740
gcggatgaac aaatcgccca gccttagggg agggcaccaa agatgacagce ggtcettttga 40800
tgctecttge gttgagcgge cgcctettee gecctcegtgaa ggcecggectg cgeggtagte 40860
atcgttaata ggcttgtcge ctgtacattt tgaatcattg cgtcatggat ctgcttgaga 40920
agcaaaccat tggtcacggt tgcctgcatg atattgcgag atcgggaaag ctgagcagac 40980
gtatcagcat tcgccgtcaa gcgtttgtec atcgtttcca gattgtcagce cgcaatgcca 41040
gcgetgtttyg cggaaccggt gatctgcgat cgcaacaggt ccgcttcagce atcactacce 41100
acgactgcac gatctgtatc gectggtgatc gcacgtgccg tggtcgacat tggcattcge 41160
ggcgaaaaca tttcattgtce taggtccttc gtcgaaggat actgattttt ctggttgage 41220
gaagtcagta gtccagtaac gccgtaggcc gacgtcaaca tcgtaaccat cgctatagtce 41280
tgagtgagat tctccgcagt cgcgagcgca gtcgcgagceg tctcagecte cgttgecggg 41340
tcgctaacaa caaactgcge ccgcgegggce tgaatatata gaaagctgca ggtcaaaact 41400
gttgcaataa gttgcgtcgt cttcatcgtt tcctacctta tcaatcttcect gectegtggt 41460
gacgggccat gaattcgctg agccagccag atgagttgec ttettgtgece tcgegtagte 41520
gagttgcaaa gcgcaccgtg ttggcacgcc ccgaaagcac ggcgacatat tcacgcatat 41580
ccegcagate aaattcgcag atgacgctte cacttteteg tttaagaaga aacttacgge 41640

tgccgaccgt catgtcttca cggatcgect gaaattcctt ttcecggtacat ttcagtccat 41700
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cgacataagc cgatcgatct geggttggtg atggatagaa aatcttcgtc atacattgeg 41760
caaccaagct ggctcecctage ggcgattcca gaacatgcecte tggttgctge gttgceccagta 41820
ttagcatcce gttgtttttt cgaacggtca ggaggaattt gtcgacgaca gtcgaaaatt 41880
tagggtttaa caaataggcg cgaaactcat cgcagctcat cacaaaacgg cggccgtcga 41940
tcatggctce aatccgatge aggagatatg ctgcagcggg agcgcatact tectegtatt 42000
cgagaagatg cgtcatgtcg aagccggtaa tcgacggatc taactttact tcgtcaactt 42060
cgccgtcecaaa tgcccagecca agcgcatggce cccggcacca gcgttggage cgcgetcectg 42120
cgecttegge gggcccatge aacaaaaatt cacgtaacce cgcgattgaa cgcatttgtg 42180
gatcaaacga gagctgacga tggataccac ggaccagacg gcggttctct tccggagaaa 42240
tceccacceceg accatcacte tcgatgagag ccacgatcca ttcecgcgcaga aaatcgtgtg 42300
aggctgcetgt gttttctagg ccacgcaacg gcgccaacce gctgggtgtg cctctgtgaa 42360
gtgccaaata tgttcctcect gtggcgcgaa ccagcaattc gccacccegg tcecttgtcaa 42420
agaacacgac cgtacctgca cggtcgacca tgctctgtte gagcatggct agaacaaaca 42480
tcatgagcgt cgtcttaccce ctcccgatag gcccgaatat tgccgtcatg ccaacatcgt 42540
gctcatgegyg gatatagtcg aaaggcgttce cgccattggt acgaaatcgg gcaatcgegt 42600
tgcceccagtyg gectgagetyg gegeectetg gaaagtttte gaaagagaca aaccctgcga 42660
aattgcgtga agtgattgcg ccagggcgtg tgcgccactt aaaattcccce ggcaattggg 42720
accaataggc cgcttccata ccaatacctt cttggacaac cacggcacct gcatccgcca 42780
ttegtgteeg agccecgegeg ccecctgtece caagactatt gagatcgtet gcatagacge 42840
aaaggctcaa atgatgtgag cccataacga attcgttgct cgcaagtgcg tcecctcagect 42900
cggataattt gccgatttga gtcacggctt tatcgccgga actcagcatc tggctcegatt 42960
tgaggctaag tttcgcgtge gettgceggge gagtcaggaa cgaaaaactc tgcgtgagaa 43020
caagtggaaa atcgagggat agcagcgcgt tgagcatgce cggccgtgtt tttgcagggt 43080
attcgcgaaa cgaatagatg gatccaacgt aactgtcttt tggcegttctg atctcgagte 43140
ctecgettgee gcaaatgact ctgtcecggtat aaatcgaage gccgagtgag ccgctgacga 43200
ccggaaccgg tgtgaaccga ccagtcatga tcaaccgtag cgcttecgceca atttceggtga 43260
agagcacacc ctgcttcteg cggatgccaa gacgatgcag gccatacgct ttaagagagce 43320
cagcgacaac atgccaaaga tcttccatgt tcectgatctg gecccecgtgaga tegtttteccece 43380
ttttteeget tagcttggtyg aacctectcet ttaccttecce taaageccgece tgtgggtaga 43440
caatcaacgt aaggaagtgt tcattgcgga ggagttggcce ggagagcacg cgctgttcaa 43500
aagcttegtt caggctageg gcgaaaacac tacggaagtg tcgceggcgece gatgatggca 43560
cgtcggcatg acgtacgagg tgagcatata ttgacacatg atcatcagcg atattgcgca 43620
acagcgtgtt gaacgcacga caacgcgcat tgcgcattte agtttcecctca agctcgaatg 43680
caacgccatc aattctcgca atggtcatga tcgatccgte ttcaagaagg acgatatggt 43740
cgctgaggtyg gccaatataa gggagataga tctcaccgga tcecttteggte gttceccactceg 43800
cgccgagcat cacaccattce ctctceecteg tgggggaace ctaattggat ttgggctaac 43860
agtagcgccce ccccaaactg cactatcaat gcttcttece geggtccgca aaaatagcag 43920

gacgacgcte gccgcattgt agtctcecgete cacgatgage cgggctgcaa accataacgg 43980
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cacgagaacg acttcgtaga gcgggttctg aacgataacg atgacaaagc cggcgaacat 44040
catgaataac cctgccaatg tcagtggcac cccaagaaac aatgcgggcc gtgtggctge 44100
gaggtaaagg gtcgattctt ccaaacgatc agccatcaac taccgccagt gagegtttgg 44160
ccgaggaagce tcgccccaaa catgataaca atgccgccga cgacgccggce aaccagccca 44220
agcgaagccce gceccgaacat ccaggagatc ccgatagcga caatgccgag aacagcgagt 44280
gactggccga acggaccaag gataaacgtg catatattgt taaccattgt ggcggggtca 44340
gtgcecgcecac ccgcagattg cgctgcggeg ggtccggatg aggaaatgct ccatgcaatt 44400
gcaccgcaca agcttggggce gcagctcgat atcacgcgca tcatcgcatt cgagagcgag 44460
aggcgattta gatgtaaacg gtatctctca aagcatcgca tcaatgcgca cctcecttagt 44520
ataagtcgaa taagacttga ttgtcgtctg cggatttgce gttgtecctgg tgtggeggtyg 44580
gcggagcgat taaaccgcca gcgccatcct cctgcgageg gcegctgatat gacccccaaa 44640
catcccacgt ctcttcggat tttagegect cgtgatcgte ttttggaggce tcgattaacg 44700
cgggcaccag cgattgagca gcectgtttcaa cttttcgcac gtagccgttt gcaaaaccge 44760
cgatgaaatt accggtgttg taagcggaga tcgcccgacg aagcgcaaat tgcttcetcegt 44820
caatcgtttc geccgectgca taacgacttt tcagcatgtt tgcagcggca gataatgatg 44880
tgcacgcectyg gagcgcacceg tcaggtgtca gaccgagcat agaaaaattt cgagagttta 44940
tttgcatgag gccaacatcc agcgaatgcce gtgcatcgag acggtgcectg acgacttggg 45000
ttgcttggcet gtgatcttge cagtgaagceg tttegcecggt cgtgttgtca tgaatcgcta 45060
aaggatcaaa gcgactctcecc accttagcta tcgeccgcaag cgtagatgtce gcaactgatg 45120
gggcacactt gcgagcaaca tggtcaaact cagcagatga gagtggcgtg gcaaggctcg 45180
acgaacagaa ggagaccatc aaggcaagag aaagcgaccce cgatctctta agcatacctt 45240
atctccttag ctcecgcaacta acaccgecte tccegttgga agaagtgcegt tgttttatgt 45300
tgaagattat cgggagggtc ggttactcga aaattttcaa ttgcttcttt atgatttcaa 45360
ttgaagcgag aaacctcgec cggcgtettg gaacgcaaca tggaccgaga accgcegcatce 45420
catgactaag caaccggatc gacctattca ggccgcagtt ggtcaggtca ggctcagaac 45480
gaaaatgctc ggcgaggtta cgctgtcetgt aaacccattc gatgaacggg aagcttcecctt 45540
ccgattgecte ttggcaggaa tattggccca tgcctgettg cgctttgcaa atgctcettat 45600
cgegttggta tcatatgecct tgtccgccag cagaaacgca ctctaagcga ttatttgtaa 45660
aaatgtttcg gtcatgcggce ggtcatgggce ttgacccgct gtcagcgcaa gacggatcgg 45720
tcaaccgtcg gcatcgacaa cagcgtgaat cttggtggtce aaaccgccac gggaacgtcce 45780
catacagcca tcgtcecttgat cccgetgttt ccecgtcecgecg catgttggtg gacgcecggaca 45840
caggaactgt caatcatgac gacattctat cgaaagcctt ggaaatcaca ctcagaatat 45900
gatcccagac gtctgcctca cgccatcecgta caaagcgatt gtagcaggtt gtacaggaac 45960
cgtatcgatc aggaacgtct gecccagggceg ggcccgtecg gaagcgccac aagatgacat 46020
tgatcacccg cgtcaacgceg cggcacgcga cgcggcttat ttgggaacaa aggactgaac 46080
aacagtccat tcgaaatcgg tgacatcaaa gcggggacgg dgttatcagtg gectceccaagt 46140
caagcctcaa tgaatcaaaa tcagaccgat ttgcaaacct gatttatgag tgtgcggcct 46200

aaatgatgaa atcgtccttce tagatcgcect ccgtggtgta gcaacacctce gcagtatcge 46260
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cgtgctgacce ttggccaggg aattgactgg caagggtgct ttcacatgac cgctettttg 46320
gccgegatag atgatttegt tgctgetttg ggcacgtaga aggagagaag tcatatcgga 46380
gaaattccte ctggcgcgag agectgctet atcgcgacgg catcccactg tcgggaacag 46440
accggatcat tcacgaggcg aaagtcgtca acacatgegt tataggcatc ttcccttgaa 46500
ggatgatctt gttgctgcca atctggaggt gcggcagcceg caggcagatg cgatctcage 46560
gcaacttgcg gcaaaacatc tcactcacct gaaaaccact agcgagtctc gcgatcagac 46620
gaaggccttt tacttaacga cacaatatcc gatgtctgca tcacaggcgt cgctatccca 46680
gtcaatacta aagcggtgca ggaactaaag attactgatg acttaggcgt gccacgaggce 46740
ctgagacgac gcgcgtagac agttttttga aatcattatc aaagtgatgg cctccgctga 46800
agcctatcac ctctgcgeeg gtectgtegga gagatgggca agcattatta cggtettcge 46860
gccegtacat gcattggacg attgcagggt caatggatct gagatcatcc agaggattge 46920
cgcccttace ttecegttteg agttggagcece agcccctaaa tgagacgaca tagtcgactt 46980
gatgtgacaa tgccaagaga gagatttgct taacccgatt tttttgctca agcgtaagcce 47040
tattgaagct tgccggcatg acgtccgcecge cgaaagaata tcctacaagt aaaacattct 47100
gcacaccgaa atgcttggtg tagacatcga ttatgtgacc aagatcctta gcagtttcege 47160
ttggggaccg ctccgaccag aaataccgaa gtgaactgac gccaatgaca ggaatccctt 47220
ccgtctgcag ataggtacca tcgatagatc tgctgccteg cgegtttegg tgatgacggt 47280
gaaaacctct gacacatgca gctcccggag acggtcacag cttgtctgta agecggatgce 47340
gggagcagac aagcccgtca gggcgcgtca gegggtgttg gegggtgtceg gggcegcagee 47400
atgacccagt cacgtagcga tagcggagtg tatactggct taactatgcg gcatcagagce 47460
agattgtact gagagtgcac catatgcggt gtgaaatacc gcacagatgc gtaaggagaa 47520
aataccgcat caggcgctcect teccgettect cgctcactga ctcegetgege teggtegtte 47580
ggctgcggeg agcggtatca gctcactcaa aggcggtaat acggttatcc acagaatcag 47640
gggataacgc aggaaagaac atgtgagcaa aaggccagca aaaggccagg aaccgtaaaa 47700
aggccgegtt getggegttt ttceccatagge tccgceccccce tgacgagcat cacaaaaatc 47760
gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag gcgtttccce 47820
ctggaagctce cctegtgege tetectgtte cgaccctgee gecttaccgga tacctgtceg 47880
cctttetece ttcecgggaage gtggegettt ctcatagete acgctgtagg tatctcagtt 47940
cggtgtaggt cgttcgctec aagctgggct gtgtgcacga accccccgtt cagcceccgacce 48000
gctgegectt atccggtaac tatcgtcettg agtccaacce ggtaagacac gacttatcge 48060
cactggcagc agccactggt aacaggatta gcagagcgag gtatgtaggc ggtgctacag 48120
agttcttgaa gtggtggcct aactacggct acactagaag gacagtattt ggtatctgceg 48180
ctctgctgaa gccagttacce ttcggaaaaa gagttggtag ctcttgatcce ggcaaacaaa 48240
ccaccgcetgg tagcggtggt ttttttgttt gcaagcagca gattacgcgce agaaaaaaag 48300
gatctcaaga agatcctttg atcttttecta cggggtctga cgctcagtgg aacgaaaact 48360
cacgttaagg gattttggtc atgagattat caaaaaggat cttcacctag atccttttaa 48420
attaaaaatg aagttttaaa tcaatctaaa gtatatatga gtaaacttgg tctgacagtt 48480

accaatgctt aatcagtgag gcacctatct cagcgatctg tctatttcegt tcatccatag 48540
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ttgcctgact cccegtegtyg

gtgctgcaat gataccgcga

agccageagyg aagggccgag

ctattaattyg ttgccgggaa

ttgttgccat tgctgcaggyg

aaaaacagag aaaggaaacg

ctttetttte agagggtatt

cgeccttaaac cggaaaattt

ctgtecggate accggaaagg

gtgcegtggag gccatcaaac

tgatctgcat caacttaacg

acggggcaac ctcatgtece

tcgtttggta tggettcatt

cccatgttgt gcaaaaaage

ttggcegecag tgttatcact

ccatcegtaa gatgetttte

tgtatgcgge gaccgagttg

agcagaactt taaaagtgct

atcttaccge tgttgagatc

gcatctttta ctttcaccag

aaaaagggaa taagggcgac

tattgaagca tttatcaggg

aaaaataaac aaataggggt

gaaaccatta ttatcatgac

cttcaagaat tggtcgacga

gacceggatt gaaggcgaga

gegegtgatyg actggcecagg

cagcegtcegga tttgegateg

gggatcaagce cacagcagcce

ttttggaatyg ctgctecegte

tatcgtacgg aatgccaage

tggacgaacyg gataaacctt

ttttctetta ggtttacceg

cgggaaacga caatctgatce

gatgacgegg gacaagccgt

cactcagcaa gctggtacga

aaacgctett caactggaag

<210> SEQ ID NO 7

tagataacta

gacccacgcet

cgcagaagtyg

gctagagtaa

9999999999

acagaggcca

ttaaataaaa

tcataaatag

acccgtaaag

cacgtcaaat

taaaaacaac

cceecececcece

cagcteeggt

ggttagctcee

catggttatg

tgtgactggt

ctecttgeceyg

catcattgga

cagttcgatg

cgtttetggy

acggaaatgt

ttattgtete

tccgegeaca

attaacctat

tcttgetgeg

tccagcaact

acgtcggecyg

aggattttte

cactcgacct

gtcaggettt

actccecgagyg

ttcacgeect

ccaatatatc

atgagcggag

tttacgtttyg

ttgtaatacg

agcggttact

cgatacggga

caccggetec

gtcetgcaac

gtagttcgee

ggggggactt

aaaagccteg

acattaagtt

cgaaaacccg

tgataatgat

aatcaattat

ttcagacaat

cccectgeag

tcccaacgat

ttcggtecte

gcagcactge

gagtactcaa

gegtcaacac

aaacgttett

taacccactce

tgagcaaaaa

tgaatactca

atgagcggat

tttccecgaa

aaaaataggc

tteggatatt

cgcgecagat

aaagagcgac

ggCgCthgC

tctagecgac

ccgacgtttyg

ggaaccctgt

tttaaatatc

ctgtcaaaca

aattaaggga

gaactgacag

actcactata

accggttaag

gggcttacca tctggeccca

agatttatca gcaataaacc

tttatccgee tccatccagt

agttaatagt ttgcgcaacyg

ccattgttca ttccacggac

ctttcagcac ctgtegttte

atgacgaaga agaacggaaa

cgaggtcgee gccccgtaac

tatcatctac atatcacaac

gacgcaggta tcgtattaat

acaaatcagc gacactgaat

gecatcgtggt gtcacgeteg

caaggcgagt tacatgatcce

cgatcgttgt cagaagtaag

ataattctct tactgtcatg

ccaagtcatt ctgagaatag

gggataatac cgcgccacat

cggggcgaaa actctcaagg

gtgcacccaa ctgatcttca

caggaaggca aaatgccgca

tactcttect ttttcaatat

acatatttga atgtatttag

aagtgccacce tgacgtctaa

gtatcacgag gccctttegt

ttcgtggagt tcccgecaca

catcctgtga cggaactttyg

aagcagatca cgcttttega

tacgtccgeg accgegttga

ccagacgage caagggatct

ggtggttgaa cagaagtcat

ggttggcatyg cacatacaaa

cgttattcta ataaacgcetce

ctgatagttt aaactgaagg

gtcacgttat gaccccegece

aaccgcaacg ttgaaggage

gggcgaattyg agegetgttt

tgactagggt ¢

48600

48660

48720

48780

48840

48900

48960

49020

49080

49140

49200

49260

49320

49380

49440

49500

49560

49620

49680

49740

49800

49860

49920

49980

50040

50100

50160

50220

50280

50340

50400

50460

50520

50580

50640

50700

50751
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Forward primer for GUS expression

<400> SEQUENCE: 7

cggaagcaac gcgtaaactce 20

<210> SEQ ID NO 8

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer for GUS expression

<400> SEQUENCE: 8

tgtgagcgtc gcagaacatt a 21

<210> SEQ ID NO 9

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Probe sequence

<400> SEQUENCE: 9

cgegtecgat cacctgegte 20

<210> SEQ ID NO 10

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: TERM 2.1F primer

<400> SEQUENCE: 10

ctgtcagttc caaacgtaaa acg 23

<210> SEQ ID NO 11

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: TERM 2.1R primer

<400> SEQUENCE: 11

aatctgatca tgagcggaga attaa 25

<210> SEQ ID NO 12

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: TERM 1F primer

<400> SEQUENCE: 12

tceegggtece ttaggaagac 20

<210> SEQ ID NO 13

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: TERM 1R primer
<400> SEQUENCE: 13

tggattcagc aggcctagaa g 21

<210> SEQ ID NO 14

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: TERM 1P-probe

<400> SEQUENCE: 14

tcectcaggat ttaaatgg 18
<210> SEQ ID NO 15

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Actin Fwd primer

<400> SEQUENCE: 15

cttcgaatgce ccagcaatgt 20
<210> SEQ ID NO 16

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Actin _rev primer

<400> SEQUENCE: 16

gttcgcccac tagcgtacaa ¢ 21
<210> SEQ ID NO 17

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Actin _probe

<400> SEQUENCE: 17

tcgaggetgt tettt 15
<210> SEQ ID NO 18

<211> LENGTH: 460

<212> TYPE: DNA

<213> ORGANISM: Sorghum bicolor

<400> SEQUENCE: 18

aactatctat actgtaataa tgttgtatag ccgccggata gctagctagt tagtcattca 60
gecggcegatgyg gtaataataa agtgtcatcce atccatcacce atgggtggca acgtgagcaa 120
tgacctgatt gaacaaattg aaatgaaaag aagaaatatg ttatatgtca acgagattte 180

ctcataatge cactgacaac gtgtgtccaa gaaatgtatc agtgatacgt atattcacaa 240

tttttttatg acttatactc acaatttgtt tttttactac ttatactcga acaatttgtt 300
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gtgggtacca taacaatttc gatcgaatat atatcagaaa gttgacgaaa gtaagctcac 360
tcaaaaagtt aaatgggctg cggaagctge gtcaggccca agttttgget attctatccg 420

gtatccacga ttttgatgge tgagggacat atgttcgget

460

1. A recombinant construct comprising an isolated poly-
nucleotide sequence operably linked to a heterologous poly-
nucleotide sequence, wherein the isolated polynucleotide
sequence comprises:

(a) a nucleotide sequence comprising the sequence set

forth in SEQ ID NO:1 or SEQ ID NO:18;

(b) a nucleotide sequence comprising a sequence with at
least 95% identity to the sequence set forth in SEQ ID
NO:1 or SEQ ID NO:18; or

(c) a nucleotide sequence comprising a functional frag-
ment of either (a) or (b);

wherein the isolated polynucleotide sequence functions as a
transcriptional terminator in a plant cell.

2. The recombinant construct of claim 1 wherein the iso-
lated polynucleotide is operably linked to a promoter.

3. A plant comprising the recombinant construct of claim 1.

4. The plant of claim 3 wherein the plant is a monocot.

5. The plant of claim 4 wherein the plant is a maize plant.

6. A seed comprising the recombinant construct of claim 1.

7. The seed of claim 6 wherein the seed is from a monocot
plant.

8. The seed of claim 7 wherein the seed is from a maize
plant.

9. A method of expressing a heterologous polynucleotide
in a plant, comprising the steps of:

(a) introducing into a regenerable plant cell the recombi-
nant construct of claim 2;

(b) regenerating a transgenic plant from the regenerable
plant cell of step (a), wherein the transgenic plant com-
prises the recombinant construct of claim 2; and

(c) obtaining a progeny plant from the transgenic plant of
step (b), wherein the progeny plant comprises the
recombinant construct of claim 2 and exhibits expres-
sion of the heterologous polynucleotide.

10. The method of claim 9, wherein the plant is a monocot

plant.

11. The method of claim 10, wherein the plant is a maize

plant.

12. A plant comprising the recombinant construct of claim

2.

13. The plant of claim 12 wherein the plant is a monocot.

14. The plant of claim 13 wherein the plant is a maize plant.

15. A seed comprising the recombinant construct of claim

2.

16. The seed of claim 15 wherein the seed is from a mono-

cot plant.

17. The seed of claim 16 wherein the seed is from a maize

plant.



