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ABSTRACT
STATS5 is a member of the JAK-STAT signaling pathway and plays an important role

in proper differentiation and function of hematopoietic cells. Persistent activation of
STATS5 is associated with development of many hematopoietic cancers. A
constitutively active mutant of STAT5A (cS57) was shown to induce multi-lineage
leukemia in a mouse bone marrow transplant model. However, use of retroviral
vectors is associated with disadvantages. Therefore, a reliable, genetic mouse model
with ¢S5" was required to study STAT5-mediated hematopoietic neoplasms and to
guestion cooperation with other cancer drivers. We have generated and analyzed
three transgenic mouse models with different levels of cS5" expression.

The first mouse model was generated for inducible cS5" expression, under the
regulation of the endogenous Stat5a promoter, using BAC recombineering (icS5
mice). The mice were bred with RosaCreER™ mice which show Cre activity
ubiquitously upon treatment with tamoxifen. We could demonstrate inducible
expression of c¢S5" in the cells of hematopoietic and epithelial origin. Since the
expression level of cS5" in these mice was very low, there were no discernible
abnormalities in the hematopoietic system of these mice. However, co-operative
mono-allelic loss of PTEN with ¢S5" expression led to a considerable increase in the
total white blood cell (WBC) counts and mice are monitored for tumor development.
Two more transgenic mouse models were developed in which ¢S5° is expressed
under the hematopoietic specific vav-promoter (vcS5 mice). The two lines showed
different number of transgene integrations and proportional levels of cS5"
expression, specifically in hematopoietic organs. Hematological analysis of the vcS5
mice showed increased WBC counts in both lines at 12 weeks of age. Interestingly,
the platelet numbers and the hematocrit values remained unchanged. FACS analysis
of the vcS5 mice with high c¢S57 expression showed highly elevated percentage of
CD8" T-cells in peripheral lymphoid organs. The mice are currently monitored for
development of hematopoietic neoplasms.

In summary, we have generated three transgenic mouse models, which will provide
valuable tools to understand dose-dependent functions of STAT5A in hematopoietic
cells and their transformation in association with other signaling pathways.

Keywords — STATS5, Transgenic, Mice



ZUSAMMENFASSUNG

STATS ist ein Signalmolekll des JAK-STAT Signalweges und spielt eine essentielle
Rolle in der Differenzierung von hamatopoetischen Zellen und deren physiologischen
Funktionen. Eine konstitutive Aktivierung von STAT5 wird jedoch mit einer malignen
Transformation von hamatopoetischen Zellen assoziiert. In diesem Zusammenhang
wurde gezeigt, dass die retrovirale Expression einer konstitutiv-aktiven STATS5A
Mutante (cS57) zu der Entstehung einer “Multilineage“-Leukémie in einem murinen
Knochmarkstransplantationsmodel fuhrt. Die Verwendung von retroviralen Vektoren
in Transplantationsmodellen weist allerdings einige Einschrankungen auf. Aus
diesem Grund ist ein transgenes Mausmodell, das ¢S5 spezifisch in
hamatopoetischen Zellen exprimiert, wesentlich fur die Untersuchung von STAT5A-
induzierten ha&matopoetischen Neoplasmen als auch fur die ldentifizierung von
potentiell mit STAT5A kooperierenden Onkogen-/Tumorsuppressor-Netzwerken.

Fur die vorliegende Arbeit wurden daher drei verschiedene transgene Mausmodelle
generiert, die unterschiedliche cS5" Expressionslevel aufweisen. Das erste
Mausmodel wurde fiir eine induzierbare ¢S5 Expression unter der Kontrolle des
endogenen Stat5a Promotors mittels eines BAC-Transgens generiert (icS5 Mause).
Durch die Verpaarung von icS5 Mausen mit der RosaCreER'™ Mauslinie, welche
nach Tamoxifen Behandlung die Cre Rekombinase ubiquitar exprimiert, konnte
gezeigt werden, dass eine cS5" Expression in hamatopoetischen Zellen als auch in
Epithelzellen induziert werden kann. Auf Grund einer sehr geringen
Transgenexpression konnten allerdings keine Anomalien des hamatopoetischen
Systems beobachtet werden. Durch einen zuséatzlichen monoallelischen Verlust von
PTEN filhrte die geringe cS5" Expression jedoch zu einer deutlichen Erhéhung der
Leukozytenzahl (WBC). Des Weiteren wird diese Mauslinie zurzeit hinsichtlich einer
malignen Transformation von hamatopoetischen Zellen untersucht.

Die zwei weiteren transgenen Mausmodelle exprimieren cS5" unter der Kontrolle des
fur hamatopoetische Zellen-spezifischen vav-Promotor (vcS5 Mause). Diese
Mauslinien haben unterschiedlich viele Kopien des Transgenkonstrukts in ihrem
Genom integriert und zeigen eine hierzu proportionale Expression von ¢S5". Im Alter
von 12 Wochen weisen beide vcS5 Mauslinien eine Erh6hung des WBC bei
unveranderter Thrombozytenzahl und H&matokrit auf. Weiterhin zeigte die FACS
Analyse der hochexprimierenden vcS5 Mauslinie eine erhebliche Erhéhung der CD8*

T-Zellpopulation in peripheren lymphoiden Organen. Zurzeit wird diese Mauslinie
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ebenfalls hinsichtlich einer malignen Transformation von hadmatopoetischen Zellen
uberwacht.

Zusammengefasst wurden im Zuge dieser Arbeit drei cS5"-transgene Mausmodelle
generiert, welche in zukinftigen Studien zum besseren Verstandnis der Funktionen
von STAT5A in Abhangigkeit des Expressionslevels in hamatopoetischen Zellen
herangezogen werden kdonnen. Des Weiteren ermoglichen diese Mausmodelle die
Untersuchung der mit STAT5A kooperierenden Signalwege in der malignen
Transformation von hamatopoetischen Zellen.

Schlagworte — STATS, Transgene, Mause
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1. INTRODUCTION

1.1. Overview of the JAK-STAT signaling pathway
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Figure 1. Overview of the JAK-STAT Signaling Pathway. The JAK-STAT signaling pathway
is induced by the binding of cytokines/growth factors to the corresponding receptors, which
leads to a conformation change in the corresponding receptors. This leads to mutual
phosphorylation and activation of the JAK kinases associated with the receptors, which can
further phosphorylate the respective STAT molecules. The phosphorylated, dimerized STAT
molecules can translocate to the nucleus, where they bind DNA and activate transcription of
the target genes. STAT molecules can also be activated by Receptor Tyrosine Kinases (RTKs),
which have inherent kinase activity in their cytoplasmic domains, and can phosphorylate
STATs. JAKs can also activate other signaling pathways, such as - the PI3K-AKT pathway,
RAS-RAF pathway and the MAPK pathway by associating with different adaptor molecules.
Source: Self-made




The JAK-STAT signaling pathway is an elegant system of rapid intra-cellular
signaling, in response to different cytokines and growth factors. It consists of two
major signaling components — Janus Kinase (JAK) and Signal Transducer and
Activator of Transcription (STAT). The JAKs are associated with the cytoplasmic
domain of membrane bound receptors for cytokines/growth factors. Upon binding of
the ligand, the receptors dimerise; which leads to a conformational change in their
cytoplasmic domain, bringing the associated JAKs in close proximity to each other.
This in turn, causes activation of the JAKs and mutual phosphorylation of the
associated JAK molecules. The active phosphorylated JAKs can phosphorylate their
respective STAT substrates, at a crucial tyrosine residue. Dimers of active
phosphorylated STATs can translocate to the nucleus where they bind to specific
DNA sequences and regulate expression of the target genes (Figure 1) [Leonard and
O'Shea, 1998].

STATs can also be directly phosphorylated by other receptor tyrosine kinases, such
as epidermal growth factor receptor (EGFR) and cellular kinases, such as c-src. The
phosphorylation and the consequent activation of STATs are tightly regulated by the
phosphatases like, SHP1/2, TC-PTP and CDA45 [Bourdeau et al., 2007; Valentino and Pierre,
2006; Wu et al., 2009; Xu and Qu, 2008].

Negative regulation of the JAK-STAT signaling pathway is also mediated by
suppressor of cytokine signaling (SOCS) proteins, which inhibit the activation of JAKs
and down-regulate the expression of the receptors, by targeting them to degradation
[Alexander and Hilton, 2004a]. The protein inhibitors of activated STAT (PIAS) also play
an important role in the down-regulation of the JAK-STAT signaling, by blocking the
DNA binding function of the STAT molecules [Shuai, 2006; Valentino and Pierre, 2006].
Mammalian genomes encode four different JAKs (JAK1, JAK2, JAK3 and Tyk2) and

seven different STAT molecules (STAT1, STAT2, STAT3, STAT4, STAT5A, STAT5B



and STAT6). The JAK-STAT signaling pathway plays a crucial role in many different
physiological processes including embryonic development, cell survival, proliferation,

differentiation, modulation of immune responses and transformation [Alexander and

Hilton, 2004b; Imada and Leonard, 2000Db]

1.2. Molecular Structure and Biology of STAT5

1.2.1. Structure of STAT5 and interacting partners

Figure 2. Schematic representation of molecular structure of STATSA. The figure shows
the structural domains of the STATS5A molecule. The important residues that are
post-translationally modified are also highlighted. Phosphorylation of Tyrosine 694 is crucial
for activation of the molecule. Serines 725 and 779 are aslo phosphorylated and are essential
for the transforming capability of STATSA. Threonine 92 is glycosylated and is required for the
interaction of STATS5A with CBP/p300. The Lysines 696 and 700 can be sumoylated. However,
K696 is also amenable to acetylation, and the presence of an acetyl- or SUMO- moeity on this
critical amino acid determines the status of tyrosine phosphorylation at the Y696 residue.
The N-terminal region is an interaction site for the gluco-corticoid receptor (GR), the histone
acetyl transferase CBP/p300 and EZH2 (catalytic subunit of the polycomb repressive
complex2). STAT5A can also interact with SMRT, a nuclear co-repressor, at the N-terminal
domain. STAT5A interacts with GAB2 (probably via an adapter protein), and induces the
activation of the PIBK-AKT pathway. At the C-terminal region, STAT5A has interaction sites
with co-factors - CBP/p300, and NCoA-1. It is also a docking site for the SHP phosphatases.
Source: Self-made

STAT5 has an N-terminal oligomerization domain, which is essential for the
tetramerization of the STAT5 molecule [Moriggl et al., 2005]. This is followed by an
alpha-helical coiled coil domain that is essential for interaction of STAT5 to different

regulatory proteins. The DNA binding domain allows STAT5 to bind specific DNA



elements. The SH2 (Src-homology 2) domain determines the specificity of STAT5 to
the cognate receptor and its association to the activating JAK. It also interacts with
the phosphorylated tyrosine residue of the dimerization partner, stabilizing the dimer
conformation of activated STAT5. The SH2 domain is attached, via a linker, to the
transactivation domain, which interacts with different co-factors of STAT5 and is
responsible for the activation of transcription of the target genes [Kisseleva et al., 2002;
Kornfeld et al., 2008] (Figure 2). Constitutively active mutant forms of STAT5 have been
identified, which upon phosphorylation, retain their active state for considerably long

time, compared to the wild type STATS5 [Onishi et al., 1998].

STAT5 is amenable to many post-translational modifications, which regulate its
function. The phosphorylation of the Tyrosine 694 is indispensable for the activation
of STATS [Imada and Leonard, 2000a]. The N-terminus of STAT5 contains a glycosylation
site, at a Threonine residue (T92), which is essential for the interaction of STAT5 with
CBP/p300 [Gewinner et al., 2004]. The phosphorylation of two Serine moieties at the C-
terminus (S725 and S779) is essential for the transforming potential of STAT5A
[Friedbichler et al., 2010]. Recently, there have been reports showing the acetylation and
sumoylation of the STAT5 molecules at two lysine residues, close to the Tyrosine
phosphorylation site (K696 and K700 in STAT5A and K701 and K705 in STAT5B). In
STAT5A, while K700 can only be sumoylated, K696 can undergo sumoylation and
acetylation. Moreover, acetylated K696 promotes phosphorylation of STAT5A, but
sumoylation of the same site inhibits it, providing an interesting mechanism for

regulation of STAT5A activity [Van Nguyen et al., 2012].

The function of STAT5 depends on its ability to interact with various co-factors.

STAT5 has two interaction sites with the histone acetylase CBP/p300, one at the N-



and another at the C-terminus [Ferbeyre and Moriggl, 2011; Pfitzner et al., 1998]. STAT5 also
interacts with another chromatin modifying enzyme EZH2 via its N-terminal region.
This interaction is essential for the repression of the Igk locus during B-cell
development, and is associated with the tetramer complex of STAT5 [Mandal et al.,
2011]. The N-terminus is also an important site for interaction of STAT5 with co-
factors like the glucocorticoid receptor (GR) and silencing mediator for retinoic acid
receptor and thyroid hormone receptor (SMRT). Interaction of STAT5 with GR is
very important for expression of genes that regulate body growth and metabolism in
liver [Engblom et al., 2007b; Kornfeld et al., 2008]. SMRT is a nuclear co-repressor which
inhibits STAT5 mediated transcription [Nakajima et al., 2001]. STAT5 also interacts with
Grb2-associated binding protein2 (GAB2) leading to activation of the PI3K-AKT
pathway and the RAS-MAPK pathway. However, the exact mechanism of this
interaction has not been elucidated, and probably involves another adaptor molecule
[Nyga et al., 2005]. At the c-terminus, STAT5 has docking sites for the SHP
phosphatases [Xu and Qu, 2008], which dephosphorylate STAT5. STAT5S also interacts
with another nuclear co-factor (NCoA-1), via its a-helical region in the transactivation

domain [Litterst et al., 2003].

1.2.2. Biology and functions of STAT5

The Signal Transducer and Activator of Transcription 5 (STAT5) was first discovered
in mammary glands and was labeled as mammary gland-specific transcription factor
(MGF). Its activity was shown to be induced by lactogenic hormones and MGF was
described as the inducer of the transcription of the milk proteins like 3-casein and
Whey Acidic Protein [Wakao et al., 1992]. About two years later, MGF was identified as

a member of the cytokine inducible STAT family of transcription factors, activated by

10



tyrosine phosphorylation [Wakao et al., 1994]. Within a short time, another isoform of
STATS5 was discovered and the two isoforms have been called STAT5A and STAT5B
[Azam et al., 1995b]. The genes encoding the two isoforms are located adjacent to each
other on chromosomes #11 and #17, in mice and humans, respectively. The two
genes have unique as well as redundant functions in different tissues; notable among
them are the mammary glands, liver and the hematopoietic system [Ferbeyre and
Moriggl, 2011]. The functions of STAT5A and STAT5B in different organs have been

assessed using a variety of transgenic mice (Table 1).

STATS5A plays a very important role in the development of the mammary gland during
pregnancy. STATS5A (but not STATS5B) knockout mice show normal ductal
architecture, but fail to develop lobular alveolar units during late pregnancy and
lactation [wagner and Rui, 2008]. STATS5B is the major isoform expressed in the liver
and signals downstream of the growth hormone (GH). Disruption of STAT5 in
hepatocytes leads to decreased circulating levels of insulin-like growth factor 1
(IGF1), leading to retardation in body growth. The mice also develop GH resistance
and severe non-alcoholic hepato-steatosis [Engblom et al., 2007a; Hennighausen and
Robinson, 2008; Mueller et al., 2011]. STAT5 plays a crucial role in the development of
various lineages of the hematopoietic system. It also regulates the maintenance and
survival of the hematopoietic stem cells (HSCs). Persistent activation of STAT5 has
been associated with a variety of hematopoietic neoplasms [Bunting, 2007; Ferbeyre and

Moriggl, 2011].
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1.2.3. Tablel. STATS5 transgenic mice

Strain

Description

References

Loss of STATS function

Stat5a™”

Stat5b™

Statsa?V

Stat5b?V

Statsa/b?N

Stat5ab™™

Stats™"

Stat5™

Disruption of the promoter sequences and the first 3

exons of Statba

Interruption of Stat5b at codon 181

Disruption of the N-terminus of Stat5a

Disruption of the N-terminus of Stat5b

Disruption of the N-termini of Stat5a and Stat5b genes

Targeting of the entire Stat5a/Stat5b locus with loxP
sites
Germ line deletion of Stat5a/b locus in Stat5ab™"

oocytes with MMTV-Cre mice [Wagner et al., 1997]

Replacement of Stat5a and Stat5b with corresponding
double point mutations (I28A and F81A), to create

Double Knock In (DKI) mice

[Liu et al., 1997]

[Udy et al., 1997]

[Teglund et al., 1998]

[Teglund et al., 1998]

[Teglund et al., 1998]

[Cui et al., 2004]

[Cui et al., 2004]

[Lin et al., 2012]

12



Gain of Stat5 function

Over-expression of wild type Statbb under H-2Kb
Stat5b-tg promoter and IgM enhancer, preferential expression in  [Kelly et al., 2003a]

T-cells, B-cells and NK-cells

Over-expression of constitutively active Stat5b-1*6
Stat5b-CA-tg [Onishi et al., 1998] under the Lck proximal promoter [Burchill et al., 2003]

and IgM enhancer

Over-expression of cS5" in B-cells under the
Ep-cS5° [Joliot et al., 2006]
regulation of Ey4 enhancer

Expression of ¢S5° under regulation of doxycycline
TetO-cS5" [Creamer et al., 2010]
inducible - “Tet- on’ promoter

Integration of endogenous murine leukemia virus in [Tsuruyama et al,,
SL/Kh strain
the second intron of STAT5A. 2002]

1.3. Hematopoietic system

Hematopoiesis (derived from the Greek words ‘hema — blood’ and ‘poieo — create’) is
the process of generation of blood cells. All the cells of the hematopoietic lineage are
derived from HSCs. The HSCs can be identified as cells that are positive for the cell
surface markers Sca-1 and c-kit; and are negative for any of the differentiated lineage
markers (lineage’, Sca-1" and c-kit"; ‘LSK’ cells) . This population includes the so-
called ‘Long-term’ and the ‘Short-term’ HSCs (LT-HSCs and ST-HSCs); and the

multi-potent progenitors (MPPs). These progenitors can give rise to the Common
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Lymphoid Progenitors (CLP) and the Common Myeloid Progenitors (CMP) which can
further divide to give rise to the lymphoid and myeloid lineages, respectively [Orkin and

Zon, 2008; Weissman, 2000] .

The hematopoietic cells can be broadly classified into two major types (Figure 3):-

e Myeloid cells — The myeloid cells consist of erythroid cells, megakaryocytes,
granulocytes, macrophages, mast cells, dendritic cells and platelets. The
erythroid cells are the transporters of oxygen in the blood. The other myeloid
cells are usually associated with the innate immune system and perform diverse
functions, including phagocytosis, modulation of the adaptive immune response
and blood clotting. They are derived from common myeloid progenitors (CMPS).

e Lymphoid cells — The lymphoid cells consist of T-cells, B-cells and NK-cells. They
represent the cells of adaptive immune response. These cells develop from the

common lymphoid progenitors (CLPS).

STATS5 plays a crucial and indispensable function in the development and

differentiation of a variety of hematopoietic cells (Figure 3).
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1.3.1. STATS functions in hematopoietic stem cells

The first STATS5 knockout mice generated lack the N-termini of both STAT5 proteins

[Teglund et al., 1998] and are now recognized as Stats?N

mice expressing hypomorphic
alleles. The N-terminus of STAT5 is the docking platform for the glucocorticoid
receptor and it provides the oligomerization domain for STAT dimer and tetramer
interaction on chromatin with different chromatin modifying enzymes [Ferbeyre and

b®N mice have normal numbers of HSCs and the cells

Moriggl, 2011] (Figure 2). Stat5a/
are capable of engrafting into lethally irradiated hosts [Bunting et al., 2002]. However,
their reconstitution ability is highly reduced in competitive transplantation assays,
suggesting a defect in the ability of the HSCs to ‘self-renew’ [Bradley et al., 2002]. Once
Stat5a/b-deficient mice (Stat5™") [cui et al, 2004] were available, competitive
reconstitution experiments with fetal liver cells showed a very drastic defect in their
repopulation capacity in the absence of STAT5 [Li et al., 2007; Yao et al., 2006]. The
differentiation and ‘self-renewal’ capabilities of progenitor cells is also reduced in
Stat5a/b®™ mice, as assayed by the number and size of colony forming units [Bunting
et al., 2002]. The N-terminus of STAT5 is essential for the suppression of the
microRNAs miR15/16 and the induction of anti-apoptotic genes Bcl-2 and Bcl-x.,
which are required for survival of HSCs [Li et al., 2010a; Li et al., 2007]. The above data
clearly indicate a crucial role for STAT5 in the maintenance and renewal of HSCs. A
role for activated STATS5 (pYSTATS) is now emerging in hematopoietic cancer stem
cells. Down regulation of STAT5 expression, by RNA interference or deletion of
STATS5, impairs the long-term expansion of leukemic stem/progenitor cells in primary
acute myeloid leukemia (AML) and chronic myeloid leukemia (CML) [Schepers et al.,
2007; Scherr et al., 2006]. STAT5B activity has been shown to be linked to leukemia
initiating cells in MN1 and HOXA9 expressing AML cell lines [Heuser et al., 2009]. In

AML patients, STATS activation by the mutant receptor tyrosine kinase, FMS-like

16



tyrosine kinase-3 with internal tandem duplications (FLT3-ITD), leads to high
expression of the pro-survival gene Mcl-1 which promotes the survival of leukemic
stem cells (LSCs) [Yoshimoto et al., 2009]. STAT5 activation in the HSCs of patients with
truncated granulocyte colony stimulating factor (G-CSF) receptor provides them with
a clonal advantage that can progress to AML or myeloproliferative neoplasm (MPN).
These patients suffer from severe congenital neutropenia and are treated with
exogenous G-CSF to boost neutrophil numbers [Liu et al., 2008]. Interestingly, the
activation of STAT5 by cytokines in the stem cells of AML patients shows a high
degree of heterogeneity and does not correlate with the surface expression of the
cytokine receptors [Han et al., 2009]. Further studies are required to understand the

differential activation of STAT5 by cytokines in LSCs compared to normal HSCs.

1.3.2. STATS as a key regulator for myelo- and erythropoiesis

STATS is the key signaling molecule downstream of a variety of myeloid cytokines
and growth factors including interleukins (IL-3, IL-5) [Azam et al., 1995a; Mui et al., 1995],
thrombopoietin (TPO) [Bacon et al., 1995], erythropoietin (EPO) [Gouilleux et al., 1995],
stem cell factor (SCF) [Ryan et al., 1997], fms-like tyrosine kinase-3 ligand (FIt3L) [zhang
et al., 2000], G-CSF [Tian et al., 1996] and granulocyte macrophage colony stimulating
factor (GM-CSF) [Mui et al., 1995].

Stats5a/b?’ embryos display anemia that can be partially rescued by ectopic
expression of the survival genes Bcl-2 or Bcl-X,, in vitro [Dolznig et al., 2006]. However,
the Stat5™" embryos die during definitive erythropoiesis on pure C57BI/6 or Balb/c
backgrounds [Cui et al., 2004]. Interestingly, in a mixed background, STAT3 activity can
compensate for the function of STATS5 in erythropoiesis and a few mice survive.

Compound deletion of STAT5 and STAT3 is required to provide conclusive proof for
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the compensation of STAT5 requirement by STAT3 during definitive erythropoiesis.
However, the surviving Stats™" mice are severely sick and display dwarfism,
autoimmune disorders and neutrophil infiltration in organs [Hoelbl et al., 2006]. The
defect in erythropoiesis in Stat5™" erythroid progenitors is due to their inability to
absorb iron efficiently; as they have reduced expression of the transferrin receptor
(CD71) and iron regulatory protein-2, which are direct targets of STAT5 [Kerenyi et al.,
2008]. The key role of STAT5S in erythropoiesis is highlighted by the fact that the
expression of constitutively activated STAT5 (cS5) in Jak2” and EpoR™ fetal liver
cells leads to the development of functional erythroblasts in transplantation and
colony forming assays [Grebien et al., 2008].

5N mice are deficient in the

The progenitors derived from the bone marrow of Stat
ability to give rise to myeloid colonies [Bunting, 2007; Teglund et al., 1998]. The mast cells
in these mice are not only drastically reduced [Shelburne et al., 2003], but they also show
functional defects in degranulation upon IgE binding [Barnstein et al., 2006]. This
phenotype is aggravated in Stat5™" mice, and re-expression of STAT5A in fetal liver
cells restores their capability to differentiate into functional mast cells in vitro [Li et al.,

2007]. The Stat5?"

mice also suffer from thrombocytopenia, due to defects in TPO
signaling [Bradley et al., 2002; Bunting et al., 2002]. Notably, high levels of persistently
active STAT5 were observed in the bone marrow megakaryocytes in mice [Harir et al.,
2008]. The physiological relevance of this observation is yet to be elucidated. STAT5
is also essential for the differentiation of eosinophils upon IL-5 treatment, in mice and
in humans [Buitenhuis et al., 2003; Zhu et al., 2004]. STAT5 plays an interesting ambivalent
role in granulopoiesis. While STAT5S is required cell intrinsically for the survival of
granulocytes, it represses G-CSF production in liver endothelial cells (LECs). During

inflammation, STATS5 is rapidly degraded in the LECs to induce G-CSF production

[Fievez et al., 2007]. Mice lacking STAT5 in hematopoietic cells have reduced numbers
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of neutrophils. Especially under myelosuppressive conditions, these mice are unable
to produce higher numbers of neutrophils and to respond to GM-CSF [Kimura et al.,

2009].

1.3.3. STATS signaling in lymphocytes

STATS is crucial for signaling by major lymphoid cytokines like IL-2 [wakao et al., 1995],
IL-4, IL-7 [Lin et al., 1995], IL-9 [Demoulin et al., 1996], IL-15 and IL-21 [Giliani et al., 2005;
Habib et al., 2002]. It is also activated by the cytokine thymic stromal lymphopoietin
(TSLP) [1saksen et al., 1999] which plays a role in B-cell development and T-helper 2 cell
(Th2) polarization [Kang and Der, 2004]. Stat5™" mice exhibit a severe combined
iImmunodeficiency phenotype reminiscent of y. [Cao et al., 1995], JAK3 [Thomis et al.,
1995] and IL-7Ra [Maki et al., 1996] deficient mice [Yao et al., 2006]. Thus, STATS plays a
crucial role at various steps during the differentiation of lymphocytes (Figure 4)

[Heltemes-Harris et al., 2011b].

1.3.3.1. STAT5-regulated B-cell development

B-cell development is dependent on IL-7 signaling, as indicated by the complete lack
of mature B-cells in IL-7"and IL-7Ra” mice as reviewed by [Malin et al., 2010a].
Expression of constitutively active STAT5B (Stat5B-CA) in the lymphoid cells can
rescue B-cell development in IL-7Ra” mice. The expansion of the pro-B-cells is
associated with the expression of the STATS5 target genes cyclin D2, pim-1 and Bcl-
XL, suggesting a role for STATS5 in the survival and proliferation of pro-B-cells [Goetz et

5AN

al., 2004]. B-cell development in Stat mice is only mildly affected [Sexl et al., 2000],

but Stat5™" mice show a drastic reduction in mature B-cell numbers due to a
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developmental block at the pre-pro-B-cell stage [Dai et al., 2007; Hoelbl et al., 2006; Yao et
al., 2006]. Earlier studies suggested a direct transcriptional regulation of Pax5 and
Ebfl by STAT5S [Dai et al., 2007; Hirokawa et al., 2003]. However, this observation has
been contradicted by later studies. In fact, the levels of Pax5 and Ebfl were found to
be quite normal in BCL-2 rescued STAT5 deficient pro-B-cells, suggesting a more
permissive role of STATS in B-cell development. Indeed, the apoptosis of STAT5
deficient pro-B-cells is due to aberrant expression of the Igk light chain, as STAT5
represses the recombination of this locus [Malin et al., 2010b].

TSLP induces pYSTAT5 and promotes the differentiation of fetal liver cells to
immature B-cells. The TSLP receptor complex includes the IL-7Ra and early studies
implied that STATS activation by TSLP in a pre-B-cell line is independent of the JAK
kinases [Levin et al., 1999]. However, recent publications have shown that activation of
STAT5 by TSLP in CD4" T-cells and mouse embryonic fibroblasts requires the
activation of JAK1 and JAK2 [Wohimann et al., 2010].

STATS was reported to play an important role in the generation of memory B-cells.
The memory B-cells in the germinal centers of human tonsils were shown to express
significant levels of pYSTATS5. Knockdown of STAT5 by shRNA decreased
proliferation of human Burkitt lymphoma cell line. Moreover, overexpression of
constitutively active STAT5B in primary human B-cells dramatically increased their
survival and expansion in culture, by directly up-regulating the expression of the pro-
survival gene Bcl-6 [Scheeren et al., 2005]. However, STAT5 seems to be dispensable
for activation of B-cells in mice, as deletion of STAT5 in mature B-cells (using CD23-
Cre and Aicda-Cre transgenic lines) does not affect the normal numbers of follicular
and marginal zone B-cells. The B-cells lacking STAT5 are also able to differentiate

into plasma cells that can develop to functional memory B-cells [Malin et al., 2010b].
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Figure 4. Role of STATS in lymphocyte differentiation. The figure is a schematic representation of
differentiation of lymphocytes. The STAT5 regulated steps are marked in red. STAT5 is essential for the
survival and expansion of the pro-B-cells, in the bone marrow. The differentiation of NK cells from the
progenitors is dependent on STATS5. In the thymus, STAT5 is indispensable for the generation of CD4*
and CD8" cells from the ETPs (early thymic progenitors). IL-2 mediated activation of Stat5 is required
for the activation and proliferation of CD8* cells. The CD4* cells can differentiate into five different
lineages, in the periphral lymphoid organs. STAT5 mediates Th1 differentiation by regulating chromatin
modification of the IFN-y locus.The concerted action of Stat5 and Gata-3 leads to the differentiation of
the Th2 subset. Stat5 directly regulates FoxP3 transcription which is the driver of Trg differentiation.
STATS represses the differentiation of Th17 and TrH cells.

Source: Self-made
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1.3.3.2. STAT5-regulated T-cell development

STATS plays an important role in the differentiation and function of T-cell subsets.
While the Thl subset is essential for cell mediated immunity accomplished by the
cytolytic activity of CD8" T-cells; the Th2 subset is crucial for mounting a humoral

5N mice show

response against extracellular pathogens [zhu and Paul, 2008]. The Stat
a mild reduction in the number of CD8" T-cells in the periphery, but normal thymocyte
and vy T-cell numbers [Morigg! et al., 1999]. However, the analysis of Stat5™' mice
showed a massive reduction of thymocyte numbers, which results in a severe
reduction in CD8" T-cells and a complete absence of yd T-cells [Hoelbl et al., 2006; Yao
et al., 2006]. Deletion of STAT5 in CD4"CD8" double positive thymocytes also leads to
a severe reduction of CD8" T-cells [Hoelbl et al., 2006]. Interestingly, STAT5 regulates
differentiation of CD8" T-cells in a dose dependent manner [Ermakova et al., 2011]. In
fact, the IL-7-STAT5 mediated signaling pathway, which leads to the induction of the
transcription factor Runx3 and survival signals by Bcl-2, can even circumvent the
requirement for the T-cell receptor (TCR) signaling for differentiation of CD8" T-cells
[Park et al., 2010]. Transgenic mice with ectopic expression of wild type STATS5B
(Stat5b-tg) in lymphoid cells show an expansion of CD8" T-cells [Kelly et al., 2003a];
while those that express STAT5B-CA (Stat5b-CA-tg) show an increase in the number
of CD8" and yd T-cells [Burchill et al., 2003]. It has been shown that peripheral T-cells of
Stat5?" mice are highly deficient in proliferation upon stimulation with IL-2 and IL-4
despite normal TCR activation [Moriggl et al., 1999]. Recently, new transgenic mice have
been generated, which have two point mutations, in the N-terminal domain, (I28A and
F81A, called Double Knock In, DKI mice) in both STAT5A and STAT5B genes. These

mice are incapable of forming STAT5 tetramers, but can still form dimers. The
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Stat5®' mice have reduced numbers of CD8" T-cells, and show impaired IL-2
response; implying the requirement of STATS5 tetramers for proper differentiation and
function of CD8" T-cells [Lin et al., 2012]. Moreover, CD8" T-cells from untreated HIV*
patients show decreased expression of STAT5 mRNA and protein and are also
deficient in their ability to activate STAT5 upon IL-7 stimulation [Vranjkovic et al., 2010].
Naive CD4" T-cells can undergo five distinct cellular fates: Thl, Th2, Trgs (regulatory
T-cells), Th17 and Tgy (Follicular helper T-cells) [Fazilleau et al., 2009; Lee et al., 2011;
Wilke et al., 2011; zhu and Paul, 2008]. Differentiation of Thl cells is induced by the
combined action of IL-12 and IFN-y, which leads to further amplification of the signal
by induction of IFN-y, leading to the induction of the Th1l specific transcription factor
T-bet [Schoenborn and Wilson, 2007; Zhu and Paul, 2008]. It has been reported that JAK3
mediated STATS5 activation regulates chromatin remodeling at the Ifng locus leading
to its increased accessibility to T-bet, implying an essential role for STAT5 during the
early stage of Thl differentiation [Shi et al., 2008].

Th2 differentiation is dependent on TCR stimulation, IL-4 and IL-2 signaling. IL-4
leads to the activation of the transcription factors GATA3, STAT6 and STATS5, while
IL-2 signaling predominantly activates STAT5. These transcription factors interact in
a complex manner to determine cell fate decisions of Th subsets [zhu, 2010]. Early
studies showed that IL-2 can induce the expression of the high affinity IL-2Ra chain,
also known as CD25. This induction is mediated by STAT5, along with GATA family
proteins [John et al., 1996]. Moreover, IL-2 signaling ‘primes’ T-cells to Th2
differentiation by inducing and maintaining the expression of the IL-4Ra chain via
STATS [Liao et al., 2008]. Profound defects in the differentiation of Th2 cells were
identified in Stat5a” mice [Kagami et al., 2001]. STAT5A and GATA3 directly bind the

promoter regions of 1I1rl1 [Guo et al., 2009] which encodes the receptor IL-33Ra. Upon

binding its ligand, IL-33Ra induces the production of IL-13, which further amplifies
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the Th2 responses [Oboki et al.,, 2010]. Interestingly, GATA3 can up-regulate CD25
expression [Hwang et al., 2002] and STAT5 maintains GATA3 expression in Th2 cells
[Guo et al., 2009]. STATS5 is also activated in naive CD4" T-cells upon TSLP treatment,
where it promotes their survival and proliferation [Rochman et al., 2010]. STAT5 also
assists Th2 differentiation by epigenetic modification of the 114/1113 gene locus and is
required for IL-4-induced Th2 priming [zhu et al., 2003].

STATS deficient mice are incapable of generating CD4'CD25" regulatory T-cells
(Tregs). STATS is a direct transcriptional regulator of Foxp3 and CD25, the key
molecules required for Trgs differentiation [yao et al, 2007]. Interestingly,
tetramerization of STATS is essential for the differentiation of regulatory T-cells as the

Stat5™' mice are also deficient in Tregs [Lin et al., 2012].

Two new subsets of T-cells, Th1l7 and Try have been described recently [Korn et al.,
2009]. Th17 cells have been shown to play an important role in the regulation of auto
immune disorders. Addition of IL-2 to in vitro differentiation culture systems, leads to
inhibition of Th17 differentiation. IL-2 deficient mice also have higher number of Th17
cells. Moreover, mice lacking STAT5 in T-cells (Stat5"":CD4-Cre) develop more Th17
cells, implying that IL-2 inhibits Th17 differentiation in a STAT5 dependent manner
[Laurence et al., 2007]. In fact, STAT5 displaces STAT3 from the promoter region of 1117
and directly suppresses the transcription. The balance between the amount of STAT5
and STAT3 determines the differentiation of a cell to Th17 lineage [Yang et al., 2011].
However, the molecular mechanism that regulates the activating vs. repressing
functions of STAT5 at different promoters remains in the dark [Levy and Marie, 2012].
Considering the opposing roles of STATS5 in the development of Tegs and Th17 cells,
it has been suggested that the auto-immune phenotype seen in the Stat5*" and

Stat5™" mice could be due to a skewed ratio of Tegs to Th17 cells.
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As the name suggests, Try cells are seen in the follicular region of the germinal
centers and regulate the development of antigen specific B-cells. These cells are
identified to be CXCR5" and produce abundant levels of IL-21 [Fazilleau et al., 2009].
Two independent groups have recently reported that STAT5 negatively regulates
differentiation and function of Tgy probably by repressing the transcription factor Bcl-6
[Johnston et al., 2012; Nurieva et al., 2012].

The cytokines IL-7 and IL-15 (both of which can signal via STAT5) are essential for
the survival and maintenance of CD8" memory T-cells [Osborne and Abraham, 2010].
Michael Farrar and colleagues were the first to provide direct evidence for the role of
STAT5 in generation of memory T-cells. They showed that transgenic mice
expressing either wild type STAT5B or constitutively active STAT5B in the lymphoid
compartment have markedly increased numbers of CD8* memory T-cells [Burchill et al.,
2003; Kelly et al., 2003a]. Recent experiments have shown that CD8" T-cells transduced
with retroviruses expressing ¢S5 are able to expand dramatically more than the
control cells in a LCMV infection model [Hand et al., 2010], implying an important role for

STATS5 in the generation and/or maintenance of memory T-cells.

1.3.3.3. STAT5-regulated NK cell development

The development of NK cells is regulated primarily by the cytokines IL-2, IL-15 and
IL-21. IL-15" and IL-15Ra” mice show a drastic reduction in the number of

peripheral NK cells [zwirmer and Domaica, 2010]. Stat5*"

mice display reduction in the
number of NK cells [Moriggl et al., 1999]. Stat5™" mice show reduced NK cell numbers
and impaired cytolytic activity of whole splenocyte cultures [Imada et al., 1998].

Moreover, conditional deletion of STAT5 in NK cell progenitors (using a novel Ncrl-

cre mouse) abrogates their ability to differentiate into immature NK cells [Eckelhart et
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al., 2011]. A STATS5 binding site has been identified in the promoter of the human
perforin gene suggesting a role for STAT5 in regulating cytotoxic functions of NK
cells and of T-cells [Yu et al., 1999]. A case study of two male siblings has been
reported who have a four nucleotide deletion (CTCC, position 424-427) in the
STAT5B mRNA. These patients suffer from growth hormone insensitivity, as STAT5B
is indispensable for growth hormone signaling in the liver. Notably, the patients also
suffer from lymphopenia and particularly from reduced numbers of NK cells [Pugliese-

Pires et al., 2010].

1.4. Role of STAT5 in hematopoietic cancer development and

progression

1.4.1. Persistent activation of STAT5 in hematopoietic neoplasms

STAT5 has been shown to play a crucial role in the generation of a variety of
hematopoietic neoplasms (Table 2). Aberrant activation of STAT5 can render the
proliferation of many hematopoietic cells factor independent [Grebien et al., 2008; Morigg|
et al., 2005], which is a hallmark of oncogenic transformation. Moreover, a persistently
activated mutated STAT5A (cS5") [Onishi et al., 1998] has been used to show its role in
the generation of hematopoietic malignancies in mouse bone marrow transplant
models [Moriggl et al, 2005]. Interestingly, the leukemogenic potential of ¢S5 is
critically dependent on the phosphorylation of two serine molecules in the C-terminus
[Friedbichler et al., 2010]. Intriguingly, most of the activating mutations in patients have
been found in upstream kinases and receptors, but not in STATS itself (Figure 6).
The best studied of these mutations is the BCR/ABL translocation that leads to a

persistent activation of STATS.
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Figure 5. STATS Activation and Oncogenic Function. STATS can be activated by many diffe-
rent mechanisms. It is phosphorylated by receptor tyrosine kinases and JAK kinases associated
with the cytokine and growth factor receptors, at the membrane. In the cytoplasm, it can be
activated by oncogenic fusion tyrosine kinases such as BCR/ABL. Other oncogenic receptor
tyrosine kinases such as FLT3-ITD phosphorylate STATS at the endoplasmic reticulum (ER) —
Golgi body. STATS is primarily a transcription factor and upon activation it migrates to the
nucleus where it stimulates the transcription of its target genes. Statb targets include anti-
apoptotic genes, such as bcl-2, bcl-xL, mcl-1 and survivin. It induces expression of D type
cyclins, c-myc and akt1, genes that promote cell cycle progression. Some targets of STATS, like
egfr, pim kinases and c-myc, have been implicated in oncogenic pathways. In the cytoplasm,
activated STATS can interact with GAB2 which leads to the activation of the PI3K-AKT pathway,
via generation of phosphatidyl inositol trisphosphate (PIP3). The AKT pathway also results in
the transcription of survival and proliferation genes, which further augments the transforming
potential of STATS. This pathway is negatively regulated by the PTEN phosphatase.

Source: Self-made
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1.4.2. Table 2. Mutations leading to persistent STAT5 activation in hematopoietic

neoplasms

Mutation Disease

Reference

Fusion Tyrosine Kinases

BCR/ABL (p185) Acute lymphoblastic leukemia (ALL)

BCR/ABL (p210) Chronic myeloid leukemia (CML)
Acute myeloid leukemia (AML)

Erythroleukemia

BCR/JAK2 Chronic myeloid leukemia (CML)
Acute myeloid leukemia (AML)

TEL/ABL Acute lymphoblastic leukemia (ALL)

TEL/JAK2 Acute lymphoblastic leukemia (ALL)

ETV6/LYN Myelofibrosis

E ML1/ABL Acute lymphoblastic leukemia (ALL)

TEL/PDGFRp Chronic myelo-monocytic leukemia
(CMML)

FIP1L1/PDGFRa Eosinophilia

ZNF198/FGFR1 Stem cell leukemia lymphoma
syndrome

[Chan et al., 1987; Okuda et
al., 1996]

[Carlesso et al., 1996]
[Price et al., 1988]
[Okuda et al., 1996]

[Griesinger et al., 2005]
[Cirmena et al., 2008; Cuesta-

Dominguez et al., 2012]

[Okuda et al., 1996;
Papadopoulos et al., 1995]

[Ho et al., 1999; Lacronique et
al., 1997; Peeters et al., 1997]

[Takeda et al., 2011; Tanaka et
al., 2010]

[De Keersmaecker et al., 2005]

[Golub et al., 1994; Wilbanks
et al., 2000]

[Buitenhuis et al., 2007; Cools
et al., 2003]

[Heath and Cross, 2004; Xiao
et al., 1998]
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Receptor Tyrosine Kinases

FLT3-ITD

KIT-ITD

K ITD816V

Truncated G-CSFR

JAK mutations

JAK]_VBSSF, JAK1A634D,
JAK1R879C, JAK1V658F

JA K2V617F

JAK2T875N
JAKZRGSBS/G
JAK2 exon 12

JA K3A572V

Acute myeloid leukemia (AML)

Acute myeloid leukemia (AML)

Acute myeloid leukemia (AML)
Mastocytosis

Acute myeloid leukemia (AML)

Acute lymphoblastic leukemia (ALL)

Polycythemia vera, Myelofibrosis,

Essential thrombocythemia

Megakaryoblastic leukemia

Megakaryoblastic leukemia

Polycythemia vera, Myelofibrosis,

Acute myeloid leukemia (AML)

Megakaryoblastic leukemia

Other transforming events

IL-2 and IL-2R

amplifications

HTLV-1 infection

Amplification of IL-21

signaling

IL-7Ra mutations

Cutaneous T-cell ymphoma (CTCL)
Sezary syndrome

Adult Tcell-lymphoma/leukemia

(ATLL)

Hodgkin’s lymphoma

Childhood ALL

[Hayakawa et al., 2000; Nakao
et al., 1996]

[Corbacioglu et al., 2006]

[Harir et al., 2008; Nagata et
al., 1995]

[Dong et al., 1997; Liu et al.,
2008]

[Flex et al., 2008; Hornakova
et al., 2009; Jeong et al., 2008]

[Aboudola et al,,
Kralovics et al., 2005]

2007,

[Mercher et al., 2006]

[Kearney et al., 2009]

[Scott et al., 2007]

[Walters et al., 2006]

[Vermeer et al., 2008; Zhang et
al., 1996]

[Migone et al., 1995; Takemoto
et al.,, 1997; Tomita et al.,

2006]

[Scheeren et al., 2008]

[Shochat et al., 2011; Zenatti
et al., 2011]
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It has been shown that STATS is not only required for initiation of the leukemia but it
is indispensable for leukemia maintenance, thereby identifying STAT5 as a target for
leukemia therapy [Hoelbl et al., 2006; Hoelbl et al., 2010; Kovacic et al., 2012]. The expression
of STAT5 mRNA and protein differs in the transformation stages of diseased myeloid
cells in CML patients. In fact, higher STAT5 levels contribute to resistance to tyrosine
kinase inhibitors [warsch et al, 2011]. STAT5 has been implicated in
leukemia/lymphomas induced by a variety of fusion tyrosine kinases, such as
TEL/JAK2, NPM/ALK, TEL/ABL and TEL/PDGFR (Table 2). A comprehensive study
with these fusion tyrosine kinases showed that STAT5 mediated over-expression of
Rad51 (involved in dsDNA break repair by homologous recombination repair
mechanism) is one of the important contributors for the resistance of the malignant
cells against DNA damage inducing drugs like cisplatin and mitomycin [Slupianek et al.,
2002].

Activating mutations in JAK kinases, which lead to persistent activation of STATS5,
have been identified in multiple hematopoietic neoplasms (Table 1). However, the
activation of STATS is not limited to JAK kinases localized at the cell membrane, but
certain mutated growth factor receptors such as KIT-ITD and FLT-3ITD can activate
STATS at the endoplasmic reticulum (ER)-Golgi membrane network [Choudhary et al.,
2009]. In a similar manner, the STAT5 pathway has also been successfully hijacked
by the human T-cell leukemia virus (HTLV) to induce adult T-cell leukemia/lymphoma
[Nicot et al., 2001]. STAT5 activation was identified in cutaneous T-cell lymphoma and
Seézary syndrome. IL-2 signaling pathway components are amplified in the genome of
the malignant cells from these patients [Vermeer et al., 2008]. Recent reports have also

shown activating mutation in IL-7Ra in childhood ALL [Shochat et al., 2011; Zenatti et al.,

2011]
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Recently, STAT5 has been reported to be present in the mitochondria of murine
lymphoma cell line (LSTRA) and a murine hematopoietic progenitor cell line (Ba/F3),
where it binds the D-loop regulatory region of mitochondrial DNA. The authors
hypothesize that this might be the mechanism for a shift in metabolism of these
cancer cells, known as Warburg effect [Chueh et al., 2010]; but further proof from other
types of cancer is needed to understand the physiological relevance of this
observation. STAT5 can transcribe genes implicated in mitochondrial function, such
as c-myc, aktl, glutl, Bcl-2 and Bcl-x., which indicates that STAT5 might also

regulate the metabolism of cancer cells [Ferbeyre and Moriggl, 2011].

1.5. STAT5-PI3K-AKT interaction

The PI3K (Phosphatidyiliositol-3-Kinase), belongs to a large group of lipid kinases,
which are activated by a variety of receptor tyrosine kinases and intracellular
proteins, such as Protein Kinase C, Rac, Rho and Src. As is evident by its name,
activated PI3K phosphorylates phosphatidylinositol-4,5-bisphosphate (PIP;) to
phosphatidylinositol-3,4,5-trisphosphate (PIP3), on the cell membrane. PIP; is a
substrate of the Phospholipase C (PLC), which cleaves it to generate the second
messenger inositol triphosphate (IP3). However, membrane bound PIP; can bind
proteins containing the Pleckstrin Homology (PH) domain. This leads to recruitment
of AKT, also known as Protein Kinase B (PKB), to the membrane; where it is
subsequently phosphorylated by the PI3K [Hay, 2005; Hennessy et al., 2005]. Activated
AKT can phosphorylate a myriad of downstream signaling molecules to regulate

many different physiological processes:
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o AKT promotes cell survival and inhibits apoptosis [Song et al., 2005].

o AKT mediates cell cycle progression [Chang et al., 2003].
. AKT facilitates growth and anabolic metabolism [Gonzalez and McGraw, 2009].
o AKT promotes tumor angiogenesis [Chen et al., 2005].

One of the important downstream signaling molecules in the PI3K-AKT pathway is
MTOR (mechanistic target of rapamycin). It was first identified as the target of the
drug rapamycin by genetic screens in yeast [Cafferkey et al., 1993]. However, it has
been shown that rapamycin inhibits mTOR by binding to a suppressor of mTOR
pathway (FKBP12) and activating it [Sabatini et al., 1994]. mMTOR is a serine/threonine
kinase, and is a direct target of PI3K. It can interact with several protein to form 2
distinct complexes, mTOR complex 1 (mMTORC1) and 2 (mMTORC2). mTORC1
integrates the signals from nutrients, energy, growth factors and stress. It is activated
by a variety of signals including Insulin, amino acids and oxidative stress. mMTORC2 is
also regulated by the same signals, but its major functions involves modulation of
cellular cytoskeleton [Laplante and Sabatini, 2012].

The PI3K/AKT pathway is negatively regulated by the lipid phosphatase PTEN
(Phosphatase and Tensin Homolog), which dephosphorylates PIP3 to PIP,. Loss of
function of PTEN leads to persistent activation of the AKT signaling, which has been
shown to result in the development of cancers in a variety of tissues. In fact, it is one
of the most commonly mutated or deleted tumor suppressor genes in human cancers
[Carracedo et al., 2011]. Various mouse models have been developed to study the loss

of PTEN in different tissues [Suzuki et al., 2008].
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1.5.1. Table 3. Co-activation of STAT5-AKT in hematopoietic neoplasms

Disease

Description

Reference

Chronic
Myelomonocytic
Leukemia (CMML)

Childhood AML

Mastocytosis

Ph™ ALL

AML

CML

MPN

MPN

Complete transformation of Ba/F3 cells by
TEL/PDGFBR fusion protein requires the
engagement of the PI3K and PLCy and
activation of STAT5

KIT-ITD expression in Ba/F3 cells leads to
constitutive activation of the PI3K and STAT
signaling pathways. Synergistic inhibition of

cell growth by imatinib and rapamycin

Constitutive activation of STAT5 and AKT

D816V

signaling in patients with KIT mutation

Imatinib resistance in Ph+ ALL cells is due to
down-regulation of PTEN due to promoter
hypermethylation

FLT3-ITD induced Factor independent
growth is due to concomitant activation of
STATS5 and the PIBK-AKT pathways

Down-regulation of PTEN by BCR/ABL

contributes to early development of leukemia

Elevated phosphorylation of STATS5 and AKT
in the megakaryocytes of patients with the
JAK2 V617F mutation

Synergistic signaling by STAT5 and AKT-

MTOR pathways in leukemic cells

[Sternberg et al., 2001]

[Corbacioglu et al., 2006]

[Harir et al., 2008]

[Montiel-Duarte et
2008]

[Masson et al., 2009]

[Peng et al., 2010]

[Grimwade et al., 2009]

[Li et al., 2010b]

al.,

Interestingly, a cross-talk was discovered between the STAT5 and the PI3K pathway,

when Harir et al. reported the presence of pYSTATS5 in the cytoplasm of murine and

human leukemic cells. They also showed that pYSTATS5 forms a complex with the
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myristoylated, membrane anchored and scaffolding protein GAB2 (Grb2-associated
binding protein2) and PI3K in the cytoplasm. This leads to activation of the PISK-AKT
pathway [Harir et al., 2007]. Earlier, it had been shown that concomitant knockdown of
BCR/ABL and GAB2 induces stronger inhibition of the growth of primary CML patient
cells, compared to respective individual knock down [Scherr et al., 2006]. Moreover,
while GAB2 and STAT5 have non-redundant functions in the maintenance of HSCs,
they were shown to act synergistically to promote self-renewal [Li et al., 2010c].
Importantly, simultaneous inhibition of STAT5 and AKT-PI3K pathway resulted in a
drastic reduction in the survival and proliferation of leukemic cells; advocating the use
of combination drugs to inhibit these pathways as a therapeutic approach for human
MPNSs [Corbacioglu et al., 2006; Li et al., 2010b].

In lymphomas, elevated IL7-Ra signaling was shown to mediate resistance to mTOR
inhibitors in pre-B ALL cell lines [Brown et al., 2007]. A recent report indicates that the
concerted action of STAT5-PI3K-mTORC1 signaling pathways leads to upregulation
of telomerase expression in leukemic cells obtained from patients suffering from adult
T-cell leukemia (ATL) by transcriptional and post-transcriptional mechanisms [Yamada

etal., 2012].

To further analyze the role of STAT5 and to identify its transforming partners, we
decided to generate transgenic mice with inducible expression of constitutively active
STATS5A, under the endogenous promoter. To attain this, we needed a large vector
that could accommodate the entire STAT5A regulatory locus. Therefore, we decided

to use BAC recombineering techniques, to generate a BAC transgenic mouse model.
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1.6. BAC recombineering technology

ET Recombination

x
(JIZ7| DNAof interest |Z777"
\
Target
PCR/Cloning Vector
| DNA of interest |

\ET-Recombination /

Recombinant

Molecule

Figure 6. ET-recombination. Recombination of the DNA of interest into the target molecule occurs
via homologous “arms” (shown in orange), and is mediated by the phage derived enzymes - reckE
and recT.

Source: Self-made

Generation of transgenic mice is associated with many technical hurdles. While
cloning of the vector, pronuclear injections and derivation of transgenic mice is
relatively well-established, expression of the transgenic construct is not always as
desired. The random, stochastic integration of the the transgenic construct is highly
influenced by the positional effects of the chromatin. Moreover, the mice display
mosaic expression of the transgene, which might even be silenced over time [Giraldo
and Montoliu, 2001]. One way to avoid this problem is to use insulators or other DNA

sequences which prevent the influence of the neighboring genes and regulatory
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elements at the site of integration [Antoniou et al., 2003; Pikaart et al., 1998]. Another
possibility is to target the vector into the endogenous locus with the desired
expression pattern. However, the homologous recombination into a specific locus is a
very rare event in somatic cells.

The use of Bacterial Artificial Chromosomes (BAC) allows one to overcome these
problems. BAC recombineering was pioneered by the lab of A. Francis Stewart and
Neil G. Copeland, using the phage derived recombinases reck and recT (hence also
known as ET recombination). Recombination occurs through homologous arms (HA)
and very large stretches of DNA can be recombined specifically and precisely [Lee et

al., 2001; Muyrers et al., 1999; Zhang et al., 1998] (Figure 7).

The advantages of using BAC vectors over conventional plasmid targeting vectors: -

e As BAC vectors can be very large in size (up to hundreds of kilo bases), they can
accommodate very large loci, which can include all (or at least most) of the
regulatory elements required for controlled expression of the gene of interest.

e Using BAC vectors can overcome the chromatin positional effects to allow stable
and reliable expression of the transgenic construct.

e The expression levels of the gene of interest are usually proportionate to the

number of integrations.

Therefore, we used BAC recombineering techniques to generate a ¢S5 transgenic

mouse model, under the regulation of endogenous promoter.

36



2. MATERIALS AND METHODS

2.1. Materials

2.1.1. Primers and oligonucleotides

Primers were obtained from Eurofins MWG/Operon. Sequences are written 5’ to 3'.

Name/Description Sequence

Southern analysis

cS5-5’HA probe-FP GGCTGTTTACCTGGGGGA
cS5-5’HA probe-FP GAGAGAAGGGCAGCCTCGAG
¢S5-hCD2 probe-FP GGTGCAGTCTCCAAAGAG
cS5-hCD2 probe-RP GATATCCTGATCATCGGTC
cS5-ind probe-FP GATGCTGGGAGAGAGCTTAAG
cS5-ind probe-FP GGATGCCCTGAATCACTCTTG
Stat5a-exon 14 FP GGCAGGGTGCCATTTGCTGTG
Stat5a-exon 14 RP CCGGTTGAACTGGGACCAGGA

Genotyping primers

cS5-gen-FP AGGCGACCATCATCAGCGAGC
cS5-gen-RP GAATGGAGAAATCTCGCGTCG
Cre-gen-FP CGGTCGATGCAACGAGTGATGAGG
Cre-gen-RP CCAGAGACGGAAATCCATCGCTCG
EMSA

B-casRe sense AGATTTCTAGGAATTCAAATC

B-casRe antisense GATTTGAATTCCTAGAAATCT



Real time PCR

Gapdh FP AGAAGGTGGTGAAGCAGGCATC
Gapdh RP CGGCATCGAAGGTGGAAGAGTG
Ccnd2 FP AGAAGGGGCTAGCAGATGA
Ccnd2 RP AGGATGATGAAGTGAACACA
Bcl-2 FP ACTGAGTACCTGAACCGGCATC
Bcl-2 RP GGAGAAATCAAACAGAGGTCGC
Mcl-1 FP GGAGATCATCTCGCGCTACTTG
Mcl-1 RP ATCCTGCCCCAGTTTGTTACG
c-Myc FP GTGCTGCATGAGGAGACACCG
c-Myc RP ATGGAGATGAGCCCGACTCCG

2.1.2. Antibodies

Western Blotting

Antibody Company Dilution

Anti-FLAG M2 monoclonal antibody (mouse)  SIGMA, F 3165 1:10000

PYSTATS (rabbit) Zymed, # 71-6900 1:1000

a-STAT5a rabbit polyclonal antiserum self-generated against 1:5000
the extreme C-terminus

HSC70 mouse monoclonal IgG Santa Cruz, B-6: 1:10000
sc-7298

ECL™ Anti-mouse IgG Horseradish GE Healthcare 1:10000

Peroxidase linked whole antibody (sheep)
ECL™ Anti-rabbit IgG Horseradish Peroxidase GE Healthcare 1:10000
linked whole antibody (from donkey)
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FACS analysis

Flourochrome

Ebiosciences

BD pharmingen

FITC CD4, c-kit, Sca-1, CD11b

PE CD8a, IL7Ra, FcRy CD19, hCD2

PerCP-cy5.5 CD3e, CD8a, CD11b, Streptavidin

PE-Cy7 IL7Ra

APC CD8a, GR1, CD49b c-kit,

Biotin mouse linage  panel,
CD90.2

Unconjugated Fc-Block™

EMSA

Antibody Company Dilution

Anti-FLAG M2 monoclonal antibody (mouse) SIGMA, F 3165 1:20

a-STAT5 (C-17) Santa Cruz 1:20

2.1.3. Recipes for buffers and solutions

Working with bacteria

Antibiotics

All antibiotics were purchased from Sigma.

Antibiotic
Ampicillin
Kanamycin

Chloramphenicol

Final concentration

100 pg/mi
25 pg/ml
12.5 pg/ml
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LB medium
20 g LB Broth in 1 liter of H,O

autoclave

TFEBI

30 mM potassium acetate

100 mM RBcl

10 mM CacCl,

50 mM MnCl,

15% glycerol

adjust pH to 5.8 with acetic acid

and filter sterilize

DNA analysis

50x TAE for agarose gels, 1 liter

2 M Tris-Base
57.1 ml acetic acid
0.5 M EDTA (pH 8.0)

Southern Blotting

Hybridization buffer, 500 ml
171 ml 1 M Na;HPO4

79 ml of 1 M NaH,PO,4

175 ml 20% SDS

1 ml of 0.5 M EDTA (pH 8)

LB agar
1 tablet LB agar in 50 ml H,O

autoclave

TEBII

10 mM MOPS
75 mM CacCl,
10 mM RBcl
15% glycerol

adjust pH to 6.5 with KOH
and filter sterilize

6x DNA loading dye, 50 ml
125 mg Bromphenol blue

125 mg Xylencyanol FF
15 ml glycerol
fill up with H,O to 50 ml

Washing buffer, 2 liters
54.7 ml 1 M Na;HPO,
25.28 ml 1 M NaH,PO,4
100 ml 20% SDS

4 ml0.5MEDTA
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20x SSC

0.3 M NacCl

0.3 M Nacitrate

Adjust pH to 7.0 with HCI

RNA analysis

10x MOPS buffer

400 mM MOPS

100 mM sodium acetate
10 mM EDTA

filll up to 1 liter with DEPC treated H,O

RNA sample buffer

10 ml deionized Formamide

3.5 ml Formaldehyde
2 ml of 20x MOPS buffer

Protein analysis

IP-buffer stock solution

DEPC treated H,O

1 ml DEPC
dissolve with constant stirring

autoclave

RNA loading dye

25 mM HEPES pH 7.5
25 mM Tris-HCI pH 7.5
150 mM NacCl

10 mM EDTA

0.1% Tween-20

0.5% NP-40

10 mM beta-glycerolphosphate

50% Glycerol
0.2% Bromophenol blue

1 mg/ml Ethidium bromide

6x Laemmli buffer, 20 ml
2gDTT

4 ml 20% SDS

1 mlof 1 M Tris (pH 6.8)
8 ml Glycerol

12 mg of bromophenol blue

fill up with H,O to 20 ml, store at -20°C
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Proteinase- and phosphatase-inhibitors were added fresh to the IP-buffer:

Inhibitor

Stock

concentration

Concentration
in IP-buffer

Proteinase Inhibitor Cocktail 1/2 tablet/ml 1 tablet for 50 ml

(PIC)

Aprotinin 1 mg/mi 10 pg/ml

PMSF 100 mM 1 mM

NaF 500 mM 1mM

NazVO,4 100 mM 1mM

Leupeptin 1 mg/mi 10 pg/ml
Composition of SDS-polyacrylamide gels.

Compound 8% Separating gel Stacking gel

1.5 M Tris pH 8.9 5ml -

1 M Tris pH 6.7 - 0.8 ml

30% Bis-acrylamide 5.3 mil 0.8 mi

10% SDS 200 pl 60 ul

10% APS 200 pl 60 ul

Temed 10 pl 4 ul

ddH,O 9.2ml 4.3 ml

Western blotting

10x Tris-Glycine buffer
0.25 mM Tris
1.92 M Glycine

Ponceau S solution

0.1% Ponceau S

5% Acetic acid
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For 1x running buffer:

1x Tris-Glycine buffer
0.1% SDS

Fill up with ddH,O
adjust pH to 8.3

Stripping buffer, 100 ml

For 1x transfer buffer:

1 M Tris-HCI (pH 6.8)

0.675 ml B-Mercaptoethanol

10 ml 20% SDS

EMSA

Binding buffer (5X)
50 mM Tris
5mMDTT

1 mM PMSF

0.5mM EDTA

250 mM NacCl

25% Glycerol

0.5% KPO4

Annealing buffer (10x)

5X AmpliTaq Buffer
7.5 mM MgCl,

1x Tris-Glycine buffer
20% Methanol
Fill up with ddH20

1x PBST
.1% Tween in 1x PBS

BSA solution
10 ug BSA

20 mM KPO4
50 mM NaCl
0.1 mM EDTA
5% glycerol

10 x TBE (Tris borate EDTA) buffer

(1 liter)
108 gm Tris

22 gm Boric acid
20 mM EDTA
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Working with mice

X PBS

137 mM NaCl

2.7 mM KCI

8 mM Na;HPO,

1.46 mM KH,PO4

Fill up to 1L with ddH,0O

Tail digestion buffer
500 mM KCI

100 mM Tris (pH 8.3)
0.2 mg/ml Gelatine
1% NP-40

1% Tween-20

filter sterilize

Pronuclear injection buffer

10 mM Tris
0.1 mM EDTA
100 mM NacCl

adjust pH to 7.5, critical

Erythrocyte lysis buffer
150 mM NH4CI

10 mM KHCO3

0.125 mM EDTA

Adjust pH to 7.2-7.4 with HCI
Fill up to 1L with ddH,O

filter sterilize

Tamoxifen (Tx) — 10 mg/ml of Tx (Sigma) was dissolved in oil, by rolling at room

temperature for 4 hours
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2.2. Methods

2.2.1. Working with Bacteria

Preparation of competent E.coli

E.coli from glycerol stocks (strain DH103) were streaked on a non-selective LB plate
and incubated overnight at 37°C. A single colony was incubated into 2.0 ml LB and
shaken overnight at 37°C. This overnight culture was inoculated in 250 ml of LB + 20
mM MgSO, and incubated (with shaking) till the ODgg of 0.6 (about 3-3.5 hours). The
cells were pelleted by centrifugation at 50009 for 5 mins at 4°C. The pellet was gently
re-suspended in 100 ml (1/2.5 of original volume) of TFBI and incubated on ice for 5
mins. The cells were pelleted again by centrifugation at 50009 for 5 mins at 4°C, and
then re-suspended in 10 ml (1/25 of original volume) of cold TFBII. The cells were
incubated on ice for 1 hour. 100 pl of bacteria was aliquoted per tube (chilled) and

flash frozen in liquid nitrogen. The aliquots were stored at -80°C.

E.coli transformation

Competent E.coli cells were thawed on ice before transforming DNA was added. 10
ng of plasmid DNA (10 ng/ul) or 20 pl of ligation mix was added to the bacterial cells
and incubated on ice for 30 mins. Heat shock was performed at 42°C for 60 seconds
to facilitate uptake of DNA by the bacteria. The cells were cooled on ice for 2 mins
and 1 ml of non-selective LB medium was added. The cells were incubated at 37°C
with shaking at 600 rpm for 1 hour, to allow recovery of the bacteria. The cells were
pelleted at 50009 for 2 mins and the pellet was re-suspended in LB medium. Bacteria
were plated on selective LB agar plates containing the appropriate antibiotic and

incubated at 37°C overnight.
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2.2.2. DNA analysis

Quick plasmid DNA mini preparation

Plasmid DNA mini preparation was performed by using buffers from the High Pure
Plasmid Isolation Kit (Roche). For one mini preparation, a single bacterial colony was
picked from the selective LB-plate and inoculated in 3 ml liquid LB-medium with the
appropriate antibiotic. The cultures were incubated in a shaker at 37°C, overnight.
From these cultures 2 ml was used for mini preparation, the rest was stored for
making glycerol stocks or for midi/maxi- preparation. The cells were pelleted at 50009
for 5 mins at 4°C. The supernatant was removed carefully and the bacterial pellet
was re-suspended in 250 pl of Suspension Buffer + RNase. Then, 250 ul of Lysis
Buffer was added and the tube was mixed gently by inverting to prevent shearing of
the genomic DNA. After incubation for 5 mins at room temperature, 350 pl of chilled
Binding Buffer was added and the tube was mixed gently by inverting. The tube was
incubated on ice for 5 mins and then centrifuged for 10 mins at 13000g. The
supernatant was collected in a fresh tube (about 900 ul), 600 pl isopropanol was
added to precipitate the plasmid DNA and centrifuged at 13000g for 15 mins at 4°C.
The pellet was washed with 200 pl of 70% ethanol, centrifuged at 120009 for 10 mins
at 4°C and air-dried. The DNA was dissolved in 20 pl of sterile distilled water

(Ampuwa).

Plasmid DNA midi- and maxi preparation

For plasmid midi preparation (maxi preparation), 50 pl (200 pl) of a bacterial culture
or one single colony was used to inoculate 50 ml (200 ml) of LB medium containing
the appropriate antibiotic.

The culture was incubated overnight at 37°C, with shaking.
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The cells were pelleted at 50009 for 5 mins at 4°C. Bacterial lysis and plasmid DNA
isolation was performed using the Genopure Plasmid Midi and Maxi Kit (Roche)
following the ‘Procedure for High Copy Number Plasmids’ as described in the
manufacturer’'s manual. The purified plasmid DNA was dissolved in 100 pl of sterile

ddH,O and stored at -20°C.

Photometric measurement of DNA concentration

DNA concentration was measured using a BioPhotometer plus (Eppendorf). A DNA
solution with an ODygo Of 1 contains 50 pug/ml of double stranded DNA. 1 ul of the
DNA solution was diluted with 99 pl ddH,O and the absorbance (optical density, OD)

was detected at 260 nm.

Preparing glycerol stocks

Glycerol stocks of bacteria were made in 30% glycerol and stored at -80°C.

Restriction digest of DNA

All restriction endonucleases were obtained from Fermentas or NEB.

Plasmid DNA was mixed with respective restriction enzyme and 1x appropriate
digestion buffer. The mixture was incubated at optimum temperature of the
respective restriction enzyme (usually 37°C) for appropriate time (1 hour for 1 pg
DNA with 10U of enzyme).

In case of double digestion, a suitable buffer was chosen (according to Fermentas
DoubleDigest™ Engine) or a serial digestion was performed.

The digested fragments were separated on a 0.8-1.5% agarose gel, depending on

the size of the expected fragments.
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Ethanol precipitation of DNA

To precipitate DNA, one-tenth volume of sodium acetate buffer (3 M, pH 5.2) and 2.5
volumes of cold 100% ethanol were added and incubated in the -20°C freezer for at
least 1 h. The sample was centrifuged for 15 mins at 13000g in a 4°C cold micro-
centrifuge. The supernatant was discarded and the pellet was washed with 200 pl of
cold 70% ethanol (centrifugation for 5 mins at 4°C). The supernatant was removed
and the pellet was air-dried. The DNA pellet was re-suspended in an appropriate

volume of sterile ddH-0.

Agarose gel electrophoresis

Agarose was dissolved in 1x TAE to obtain 1-2% w/v agarose gels, by boiling the
mixture in a microwave. After cooling, ethidium bromide was added (final
concentration - 0.5 pg/ml). The gel was poured in a gel apparatus, the combs were
added and the gel was allowed to solidify. Then the gel was transferred into an
electrophoresis apparatus filled with 1x TAE. DNA samples were mixed with 6x

loading dye and run at 60-120 V, together with 10 pl of 1 kb DNA ladder (Fermentas).

DNA extraction from agarose gels

DNA-bands of interest were cut from the agarose gel with a clean scalpel and purified
by using the GenElute™ Gel Extraction Kit (Sigma), according to the manufacturer’s
instructions. The plasmid DNA was eluted with 50 pl of warm sterile ddH,O and

stored at -20°C.

DNA ligation
Ligation of DNA-fragments was done with the T4 DNA ligase (Roche). Vector DNA

(100 ng) and insert DNA (3x molar concentration of the vector) were mixed with 1x
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T4 DNA ligase buffer (Roche) and 1 ul of T4 DNA ligase (Roche) in a final volume of

20 ul, followed by overnight incubation at 4°C. The entire ligation mix was used to

transform competent E.coli cells.

Polymerase chain reaction

PCR was performed to amplify DNA fragments and to introduce new sequences at

the ends (restrictions sites, LoxP sites and FLAG tag). Phusion High-Fidelity DNA

Polymerase (Biozym) was used to avoid mutations in the amplified DNA. The PCR

reaction was performed on an Eppendorf Mastercycler.

The annealing temperature was adjusted according to the melting temperature (Tr)

of the primers used.

Recipe for one PCR reaction:

Component Volume (ul) Final
concentration

5x Phusion HF Buffer 10 1x

10 mM dNTPs (Fermentas) 1 200 pM

10 pM primer mix (forward + reverse) 1 0.5 uM

Template DNA 1 (10 ng) 0.2 ng/ul

Phusion DNA Polymerase (1 U/pul) 0.5 0.02 U/l

H.O 36.5

Total volume 50
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DNA sequencing

The sequencing was performed on a 48 capillary ABI 3730 DNA Genetic Analyser at
the service department of the Institute of Molecular Pathology (IMP) in Vienna,
Austria. 5 pM primer solution and a minimum of 150 ng plasmid DNA were used for
each sequencing reaction. The sequence data was verified using the Chomas Lite

software, version 2.01, and analyzed with the Clone Manager Suite 7 program.

2.2.3. Working with Bacterial Artificial Chromosome (BAC)

BAC maxi preparation

BAC constructs were purified using the NucleoBond® BAC 100 kit (Macerney-
Nagel), according to the manufacturer’s instructions. 500 ml of bacterial culture was
used for the BAC preparation. Extreme care was taken to prevent shearing of the
BAC. As the BAC DNA is susceptible to shearing at -20°C, it was stored only at 4°C

for up to a week. After a week, fresh preparation was made.

Preparation of BAC containing competent cells

The DH10p bacterial strain with the desired BAC was streaked on a plate containing
chloramphenicol (Most BACs, including RP23-362J7, contain a chloramphenicol
resistance cassette). A single colony was inoculated in 5 ml of LB medium at 37°C
overnight, with shaking. 1 ml of the culture was transferred to 50 ml LB medium and
the cells were grown at 37°C, with shaking till the ODggo reached 0.6 (3-3.5 hours).
The cells were cooled on ice for 10 mins, followed by centrifugation at 5000g, for 10
mins at 4°C. The supernatant was discarded and the cells were re-suspended in ice-

cold 10% glycerol. The washing with ice-cold glycerol was repeated two more times.
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After the final wash, the cells were re-suspended in ~800 ul of 10% glycerol. The
cells were aliquoted into chilled eppendorf tubes (50 pl in each tube) and flash frozen

in liquid nitrogen.

Electroporation of BAC containing E.coli

Electroporation was done using a Bio-Rad Gene Pulser.

The competent bacteria were thawed on ice and transferred to ice-cold cuvettes.
Electroporation was done using the following settings: 2.3 kV, 25 uF and 200 Q. 1 mi
of antibiotic free LB medium was added and the cells were allowed to recover for 1.5
hours by incubation at 37°C, with shaking. The cells were pelleted and plated on LB

agar plates supplemented with the appropriate antibiotic(s).

ET recombination

ET recombination was performed as described before [Muyrers et al., 1999].

Competent cells were made from the bacteria containing the BAC. The cells were
electroporated with 100 ng of pR6K.aByBAD plasmid, which encodes for the
recombinases RecE and RecT that mediate BAC recombination. The cells were
plated on LB agar plates supplemented with chloramphenicol (for the BAC) and
ampicillin (for pR6K.aByBAD plasmid). Competent cells were then made with the
bacteria containing the BAC and the pR6K.apyBAD plasmid. The competent cells
were electroporated with 100 ng of the linearized construct (Notl restriction followed
by gel purification) generated for homologous recombination. The cells were plated
on LB agar plates containing three antibiotics: - chloramphenicol (BAC), ampicillin
(PR6K.aByBAD) and kanamycin (cS5"-IRES-hCD2 construct). The cells were
incubated over night at 37°C. BAC DNA was isolated from the cells and

recombination was confirmed by restriction digestion.
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Excision of kanamycin resistance cassette

The FRT flanked kanamycin resistance cassette was excised using the 705-Flp
plasmid which expressing the flippase enzyme. It is based on the pSC101
temperature sensitive origin, which replicates at 30°C, but is lost at 37°C. The
kanamycin resistance cassette was excised by electroporation of the cells containing
the recombinant BAC with the 705 Flp-plasmid. The final BAC was confirmed by

Southern blotting.

BAC purification

The recombinant BAC, after the excision of the kanamycin resistance cassette, was
linearized with Notl enzyme and purified by Sepharose 4B-CL chromatography. The
cotton block of a 5 ml pipette was pushed (by air-pressure) to the tapering tip of the
pipette and the pipette was clamped vertically to a stand. CL4b sepharose was gently
added into the pipette till it was packed almost to the top (the column should never
dry out). A reservoir was set up at the top with a 10 ml syringe and the column was
equilibrated with 30 ml of injection buffer. The digested BAC DNA was loaded with a
dye onto the top of the column. The reservoir was refilled with 10 ml of equilibration
buffer. 24 fractions of 500 ul each were collected, and analyzed for the presence of
the BAC DNA by photometric analysis and by electrophoresis. The fraction with

highest concentration of the BAC was used for pronuclear injections.

2.2.4. Southern blotting

Southern blotting was first developed by the British biologist Edwin Southern in 1975

[Southern, 1975]. This technique allows one to detect specific DNA sequences by using
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a PCR generated probe that is radiolabelled. The radio-labelled probe is used to
hybridize against a membrane to which electrophoresis separated DNA fragments

have been transferred.

Amplification of the DNA-probe
The respective probe was amplified with the AmpliTag DNA. The amplified DNA
fragment was separated on a 2% agarose gel and purified with the GenElute™ Gel

Extraction Kit (Sigma) as described above.

Precipitation of genomic DNA

A piece of the respective tissue was digested with 150 pl tail digestion buffer
containing 1:10 dilution of proteinaseK (10 mg/ml, Sigma) and incubated overnight at
56°C, with shaking. Each sample was diluted with 450 ul of ddH,O and 1/3 volume of
6M NaCl (200 ul) was added. The samples were mixed by shaking at 1000 rpm for 5
mins at room temperature. Phenol:chloroform extraction was performed by mixing in
500 pl of UltraPure™ Phenol:Chloroform:lsoamyl Alcohol (Invitrogen) and
centrifugation for 10 mins at 13000g. The upper aqueous phase containing the
genomic DNA was transferred into a new tube and 0.6 volumes of isopropanol was
added. Centrifugation was done for 20 mins at 13000g, the supernatant was
discarded and the DNA pellet was washed with 300 pl of cold 70% ethanol. After the
ethanol was discarded, the pellets were air-dried and the DNA was re-suspended in
50-100 pl of ddH,0O by gently flicking the tubes to avoid breaks in the genomic DNA.

DNA concentration was determined photometrically.
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Restriction digest of genomic DNA
About 10 pg of genomic DNA was mixed with 40 U of the respective restriction
enzyme and 1x restriction buffer in a total volume of 40 pl. The samples were

incubated at 37°C for 24 hours.

Agarose gel electrophoresis for Southern blotting

The digested DNA samples were run on a 0.8% agarose gel for 6-12 hours. The gel
picture was taken with a fluorescent scale to allow calculation of the size of the radio-
active DNA fragments. The gel was first washed in 0.25 M HCI with shaking for 10
mins, followed by 0.4 M NaOH (twice, for 15 mins each). Finally, the gel was washed

in 20x SSC for 10 mins.

DNA transfer

To transfer the DNA onto a nylon membrane, “blotting apparatus” was assembled:
About 300 ml of 20x SSC was poured in a tray. A glass plate was placed across the
tray and a Whatman filter paper soaked in 20x SSC was placed on the plate, so that
the ends of the paper dropped into the 20x SSC, to form a paper wick. The agarose
gel, with a nylon membrane (Porablot NY amp, Macherey-Nagel) on top, was placed
on top of the glass plate. The gel and the nylon membrane were sandwiched
between 2 Whatman papers soaked in 20x SSC on each side. Air bubbles were
removed and a stack of paper towels were placed on top with a weight to allow
optimal blotting. The tray was filled with 20x SSC and the blotting was performed for

24 h.
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Pre-hybridization

The transferred DNA was denatured by heating the membrane at 80°C for one hour
in an oven. The DNA was crosslinked to the membrane by exposure to UV light using
a UV Stratalinker 2400 (Stratagene).

Pre-hybridization of the membrane was performed in hybridization tubes with 25 ml of

hybridization buffer and rolling in an oven at 65°C for 2 h.

Probe preparation

The probe generated by PCR was radio-labelled using Prime-It II Random Primer
Labeling Kit (Agilent Technologies).

100 ng of DNA, dissolved in 24 pl of ddH,0O, was used as a template for generating
the radioactive labeled probe. 10 pl of primer-mix (10 uM) was added to the template
and the DNA was denatured at 95°C for 5 mins. After the mixture was spun briefly
and had cooled down to room temperature, 10 pl of 5x dCTP buffer, 5 ul of a-**P-
dCTP (PerkinElmer) and 1 pl of Exo (-) Klenow-polymerase (5 U/ul) were added. The
reaction was incubated at 37°C for 2 h. 2 pl of Stop Mix was added to stop the

reaction.

Probe purification

The labeled probe was purified using the Micro Bio-Spin® 6 Chromatography
Columns (Bio-Rad) according to the manufacturer’s instructions. The resin was
compacted by spinning at 2800 rpm for 1 min. The column was placed in a new tube
and the labeled DNA was added to the resin. The purified labeled DNA was collected

in the collection tube by centrifugation at 2800 rpm for 3 mins.
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Probe hybridization
The labeled DNA-probe was denatured at 95°C for 5 mins and added to the

membrane in the hybridization tubes. Hybridization was performed overnight at 65°C.

Washing and exposure

The membrane was washed 3 times for 20 mins at 65°C with 25 ml of pre-warmed
washing buffer. Then it was transferred into a Southern blot cassette and exposed to
a Kodak BioMax MR film (Sigma-Aldrich) for at least 3 days at -80°C before it was

developed.

2.2.5. RNA analysis

RNA isolation

RNA extraction was performed by using TRIzol® Reagent (Invitrogen) according to
the manufacturere’s instructions.

Pieces of tissues or cell pellets were homogenized using a Polytron PT 1200E
homogenizer (Kinematica AG). 1.5 ml of TRIzol was added for 1.5 mg of tissue or
107cells. The cells were lysed by pipetting up and down and vortexing until a
homogenous suspension had formed and incubated for 5 mins at room temperature.
300 pl of chloroform (200 pl per 1 ml Trizol) was added and the sample was mixed by
inverting the tube. After incubation for 5 mins at room temperature, centrifugation was
done at 13000g for 10 mins at 4°C. The upper aqueous phase was transferred into a
new tube and RNA was precipitated by adding an equal volume of isopropanol. The
tube was mixed by inverting, incubated for 10 mins at room temperature and
centrifuged at 13000g for 15 mins at 4°C. The supernatant was discarded and the

RNA pellet was washed with 300 pl of 75% ethanol (in DEPC-treated H,O), followed
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by centrifugation at 75009 for 5 mins at 4°C. The ethanol was removed and the RNA
pellet was air-dried for 5-10 mins. The RNA pellet was re-suspended in 50-100 pl of
DEPC-treated water and incubated on a heat block at 55°C for 10 mins for better

solubility. The RNA concentration was measured and samples were stored at -80°C.

Photometric measurement of RNA concentration

RNA concentration was measured using a BioPhotometer plus (Eppendorf). A RNA
solution with an ODygo Of 1 contains 40 pug/ml of double stranded DNA. 1 ul of the
RNA solution was diluted with 99 pl ddH,O and the absorbance (optical density, OD)

was detected at 260 nm.

RNA electrophoresis

Electrophoresis was done to ensure the quality of the purified RNA by separating it
on a 0.8% agarose gel in 1x MOPS. 1 ul of RNA sample was mixed with 5 pl of RNA
sample buffer and heated at 65°C for 5 mins to denature secondary RNA structures.
1 pl of RNA loading dye (containing ethidium bromide) was added and the samples
were loaded on the agarose gel and run at 80-100 V to obtain sufficient separation of
RNA. In case of non-degraded RNA, the 28S rRNA and the 18S rRNA are visible as
two clear bands, where the 28S rRNA band is twice as intense as the 18S rRNA

band.

cDNA synthesis
First strand cDNA synthesis was performed using the RevertAid™ hour Minus First
Strand cDNA Synthesis Kit (Fermentas), according to the manufacturer’s instructions.

1 pg of template RNA was mixed with 1 ul of oligo (dT)1g primers (0.5 pg/pl) and filled
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up to 12 ul with DEPC-treated water. This mixture was incubated at 70°C for 5 mins

and chilled on ice.

Then the following components were added:

5x reaction buffer 4 ul
Ribolock Ribonuclease inhibitor (20 U/ul) 1l
10 mM dNTP mix 2 ul
RevertAid hour Minus M-MuLV reverse transcriptase (200 U/pl) 1p
Total volume 20 pl

The mixture was incubated at 42°C for 1 h. The reaction was stopped by heating at

70°C for 10 mins and samples were chilled on ice. The cDNA was stored at -80°C.

Quantitative real-time PCR

cDNA prepared from 50 ng of RNA was used per reaction. Samples were always
applied as triplicates on 96 well plates. The compounds were always mixed on ice.
Real-time (RT) PCR was done on an Eppendorf RealPlex cycler. SYBR Green, a
fluorescent dye which binds to double stranded DNA was used to detect

amplification.

The cycle number at the theshold, when the increase in fluorescence becomes
exponential (c; value), is measured. The c; values were normalized to the
housekeeping gene murine glyceraldehyde-3-phosphate dehydrogenase (Gapdh).
This was achieved by using the “AC(t) method” (gene-specific expression level

relative to that of an endogenous housekeeping gene).
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Recipe for one RT-PCR reaction:

Component Volume (pl)
cDNA (1:5 dilution) 5
10x Taq buffer 2.5
DMSO (Sigma) 2.25
25 mM dNTPs 0.2
10 uM primer mix (forward + reverse) 1
SYBR Green (Roche, 1:100 dilution in DMSO) 0.25
Tag DNA polymerase (Eppendorf) 0.1
H.O 13.7
Total volume 20
RT-PCR reactions were run under following conditions:
Cycle step Temperature Time Cycles
Initial denaturation 94°C 2 mins 1
94°C 30 seconds
DNA amplification 55°C 30 seconds 40
72°C 2 mins
95°C 15 seconds
Detection of melting temp. 60°C 15 seconds
95°C 15 seconds end
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2.2.6. Protein analysis

Protein isolation

Protein extraction was done using IP-buffer (ice cold) supplemented with proteinase-
and phosphatase-inhibitors to generate complete IP-buffer. For protein extraction
from single-cell suspensions, 2 volumes of IP-buffer was added to the cell-pellet.
Cells were lysed by vortexing at short intervals in between incubations on ice. For
protein extraction from tissues, a small piece of tissue (0.5 x 0.5 centimeter) was
homogenized on ice in 1 ml of complete IP-buffer with a Polytron PT 1200E
homogenizer (Kinematica AG). The samples were rotated for 1 hour (cell
suspensions) or 2 hours (homogenized tissue) at 4°C, followed by centrifugation at
13000g for 30 mins at 4°C to remove the cell debris. The supernatant was
transferred into a new tube; protein concentration was determined and the samples

were stored at -80°C.

Measurement of protein concentration

Protein concentration was determined by using the Bio-Rad Protein Assay which is
based on the Bradford method. The dye reagent concentrate was diluted to 1:6 with
ddH,0O and filtered through Whatman paper. 1 ul of protein extract was mixed with 1
ml of filtered reagent in a cuvette and incubated for 5 mins at room temperature. 1 pl
of IP buffer mixed with 1 ml of filtered reagent was used to set the blank. BSA-
standards in the concentrations 4, 8, 12, 16 and 20 ug/pl were used to generate the
standard curves. Absorbance at 595 was measured on a BioPhotometer plus
(Eppendorf), which automatically determined protein concentration based on the

BSA-standard curve.
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SDS-PAGE

Proteins were separated on sodium dodecyl sulfate-polyacrylamide-gel
electrophoresis (SDS-PAGE) according to their molecular weight. Protein lysate was
mixed with IP-buffer and 6x loading dye (freshly added B-mercaptoethanol to 3%
concentration), to a final volume of 21 pl per well. The protein samples were
denatured by heating at 95°C for 10 mins. 8% separating gel was used to separate
the proteins. The gel was run at 70-100 V until sufficient separation of the desired
proteins was obtained.

Protein ladder (PageRuler Prestained Protein Ladder, Fermentas) was used to

determin the size of the protein bands detected.

Protein transfer
Protein transfer was performed by ‘wet blotting’ onto a nitrocellulose membrane
(Hybond-c extra, Amersham Biosciences). Protein transfer was performed at a

constant current of 120 mA overnight at 4°C.

Immunodetection

Blocking

The transfer apparatus was disassembled and the membrane was stained with
Ponceau S (a reversible red dye that binds proteins) solution for 5-10 mins at room
temperature, to determine successful transfer of the proteins to the membrane.
Destaining was done by washing the membrane twice in ddH,O. The membrane was

blocked with 5% BSA-PBST-buffer by rolling for 1 hour at room temperature.
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Antibody incubation

The membrane was incubated with primary antibody diluted in 1% BSA-PBST by
rolling overnight at 4°C. Then, the membrane was washed 3 times with 1x PBST for
10 mins each. Incubation with the secondary antibody which was conjugated to
horseradish peroxidase (HP) was performed by rolling for one hour at room

temperature. Finally, the membrane was washed 3 times with 1x PBST for 10 mins.

Detection

Protein bands were detected by using either the ECL™ Plus Western Blotting
Detection System (GE Healthcare) or the Pierce® ECL Western Blotting substrate
(Thermo Scientific). The membrane was incubated with the reagent following the
manufacturer’s instructions. Then a CL-x Posure™ film (Thermo Scientific) was
placed on top of the membrane and exposed in the dark until an appropriate protein

signal was detected.

Western blot stripping

In order to perform a second procedure of immunoblotting, the membrane was
stripped to remove the bound antibodies. The membrane was incubated with
stripping buffer by rolling for 30 mins at 50°C. Then the membrane was washed thee

times in 1x PBST for 15 mins each and could be blocked again with 5% BSA-PBST.

Note: Expression of the ‘house-keeping’ gene, HSC70 (Heat shock cognate 70) was

used as loading control in all Western blots.
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2.2.7. Electrophoretic Mobility Shift Assay (EMSA)

EMSA is a technique used to study the interaction between DNA binding proteins
(e.g. transcription factors) and respective DNA elements in vitro. Respective DNA
oligomers are radioactively labelled and allowed to migrate along an electric current.
In the presence of interacting proteins, a DNA-protein complex is formed and the
migration becomes slower resulting in a ‘shift’ in the location of the DNA band on the
gel. Specific proteins in the complex can be identified by adding antibodies against

them, which lead to further deceleration of the migration (‘super shift’).

Labelling of the probe

Classical STATS5 responsive DNA elements from the bovine beta-Casein promoter
were used as probes. Single stranded DNA oligonucleotides applied for EMSA
analysis were annealed at equimolar concentrations (~100 pM/oligomer) in annealing
buffer, by heating to 95°C for 10 mins, followed by slow cooling to room temperature
and finally by incubation on ice for 15 mins. The probe was diluted to a 2.5 pM
concentration for labelling and stored at -20°C. 5 pmoles of the probe was used for
labelling with 5 pl of ATP **P (Amersham Biosciences, 8000 cpm/pl), with 10 U of
PNK, Polynucleotide Kinase (Roche). The oligo nucleotides were purified with Micro
Bio-Spin® 6 Chomatography Columns (Bio-Rad) according to the manufacturer’s

instructions and stored at -20°C.

Reaction mixture

The following reaction mixture was used to set up the EMSA reaction:
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Component Volume (ul)

Protein 10 pg
BSA solution 2 pl
Poly dI:dC (Roche) 2 ul
5X Binding buffer 4 ul
Probe 2 ul
Total volume 20 ul

The reaction mixture was incubated at room temperature for 5 mins before loading on

a gel to allow the generation of complexes.

Electrophoresis

The complexes were separated on a 4% acryl amide gel made in 0.25X TBE buffer.
Orange G dye was loaded in one of the wells to monitor the migration. Once the dye
reached close to the edge of the gel, the gel was transferred onto a Whatmann filter
paper and dried on a vacuum drier at 80°C for 2 h. Then it was transferred into an
autoradiography cassette and exposed to a Kodak BioMax MR film (Sigma-Aldrich)

over night at -80°C. The film was developed after 24 hours.

2.2.8. Cell culture

The cells were maintained in DMEM medium supplemented with 10% FCS (Fetal
Calf serum), penicillin/streptomycin (10U/ml) and L-glutamine (2 mM) — all from PAA.

The cells were grown in an incubator at 37°C, 5% CO..

64



Transfection
The cells were transfected with 10 pug of plasmid using the reagent Lipofectamine™

(Invitrogen), according to the manufacturer’s instructions.

2.2.9. Flow Cytometric Analysis

Cells were incubated with mouse Fc Block (1:100), for 5 mins at 4°C, to prevent non-
specific binding of the antibodies. The cell suspension was incubated with specific
antibodies conjugated to the respective fluorochomes (1:100) for 15 mins at 4°C. The
cells were washed once with PBS, followed by centrifugation at 1200 rpm for 5 mins.
The cell pellet was re-suspended in PBS and subjected to FACS analysis on BD

FACSCanto Il, BD biosciences.

2.2.10. Working with animals

All mice were maintained at the IMP/IMBA Animal Facility according to the Austrian
laboratory animal law. Mice were kept on a daily cycle of 14 hours light and 10 hours
dark. Pups were genotyped by DNA analysis from a small piece of tail and weaned at
the age of 18-21 days. Age matched littermates were used as control mice in all
experiments.

Mouse strains used —

Strain Reference
RosaCreER™ [Hameyer et al., 2007]
Pten™" [Suzuki et al., 2001]
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Genotyping

PCR conditions:

Cycle step Temperature Time Cycles
Initial denaturation 94°C 5 mins 1
Denaturation 94°C 30 seconds
Annealing 55°C 30 seconds 35
Extension 72°C 1 minute
Final extension 72°C 5 mins 1

25°C hold

Genotyping PCR was performed to detect the mice carrying the transgene. Tall
biopsies were digested with 150 ul of tail digestion buffer supplemented 1:20 with
proteinase K (10 mg/ml). Samples were incubated shaking at 56°C overnight and
diluted with 600 pl of sterile ddH,0. 5 pl of the solution was used for each genotyping
reaction. Genotyping PCR was performed on an Eppendorf Mastercycler.

After amplification, 30 ul from each PCR reaction was separated on 1% agarose gel

to detect mice positive for the transgene.

Tamoxifen treatment
The mice were injected with 100 pl of tamoxifen (Tx) (10 mg/ml), per day for 5

consecutive days, intraperitoneally. The control mice received same volume of oil.

Preparation of single-cell suspensions

Spleen, thymus and lymph nodes were meshed through a 70 pum nylon cell strainer
(BD Biosciences), which was flushed with medium to obtain a single cell suspension
from these organs. The bone marrow was flushed with medium using a syringe with a

needle (27G). The suspension was centrifuged at 1200 rpm for 5 mins. The
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supernatant was removed, the cell pellets from thymus and lymph nodes were
washed with 1x PBS. The splenocyte pellet was re-suspended in 1x erythocyte lysis
buffer and incubated 10 mins at room temperature. The reaction was stopped by
adding an excess of 1x PBS. The suspension was centrifuged at 1200 rpm for 5
mins. The supernatant was discarded, the pellet was washed with 1x PBS. The cells
were counted manually, and used for FACS analysis, or flash frozen for protein/RNA

analysis.

Blood analysis
Mice were bled from the tail vein and blood parameters were measured on an animal

blood counter (Scil vet abc).

2.2.11. Statistics

Statistical analysis was performed by using the GraphPad Prism 5 software. All

values are represented as means plus or minus standard error of the mean (SEM).

2.2.12. Figures

All figures in the ‘Introduction’ section of this manuscript were self-made using the
programs — Microsoft PowerPoint 2012, Adobe lllustrator CS5 and PowerPoint
Toolkit-Biology (Motifolio).
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3. RESULTS

3.1 Cloning of ¢S5 -FLAG-IRES-hCD2 construct

The first step was to generate a plasmid construct to target the cS5" for homologous
recombination into the BAC. We chose the BAC RP23-362J7, which encompasses
the entire STAT5A and STASB locus, and parts of STAT3 locus.

The 3' homologous arm (with appropriate restriction sites and the LoxP site) was
amplified from the BAC RP23-362J7, by PCR. The ¢S5" gene (with the Kozak
sequence at the 3’ and the FLAG tag at the 5’) was also amplified by PCR from the
PMSCV- ¢S5° plasmid (previously generated in the lab of Dr. Richard Moriggl). The
‘IRES-hCD2t-SV40polyA-FRT-Kan-FRT’ cassette was cloned from the pQS-CD19-
hCD2t plasmid [Delogu et al., 2006]. The 5 homologous arm was also PCR amplified
from the BAC (including the restriction sites and the LoxP site). The entire construct
was assembled in the pQS1 plasmid (Figure 7). The orientation of the HA sequences
was designed such that the recombined BAC contains the ¢S5" sequence in the anti-

sense ‘off’ orientation (see section 6.1. for sequence).

LoxP FRT FRT LoxP
3 SV40 5
|_HA | | IRES oA .} Kan | HA—l
Notl Xmal EcoRlI BamHI Nsil
Sacll EcoRI Nhel Nsil Notl
Notl Sacll Sacl Xhol Xmal EcoRI Nhel BamHI Nsil BspEl Notl
pQs1

Figure 7. cS57-IRES-hCD2 construct. Schematic representation of cS5F construct. The
3’homologus arm, with the LoxP site, was PCR amplified from the BAC RP23-362J7. ¢S5
FLAG was amplified from the plasmid pMSCV-cS5F. IRES-thCD2-SV40polyA-FRT-Kan-FRT
cassette was cloned from pQS1-CD19-hCD2t construct. The 5’homologous arm with the
LoxP site was PCR amplified from the BAC. The entire cassette can be excised from pQS1 by
Notl digestion.
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3.2. Functional test of ¢S5 construct (in vitro)

To confirm the expression of ¢cS5" and hCD2 from this construct, the entire cassette
was cloned into the retroviral pMSCV backbone. NIH-3T3 cells were transfected with
this plasmid and expression of hCD2 was confirmed by FACS analysis (Figure 8A).

An empty pMSCYV vector was used as control.

STATHA cS5F
Vector cS5°-hCD2
control a-FLAG = = = = = +
a-STATH5A = - - = o -
Epo = + = + + +
m -
hCD2

Figure 8. Functional test of ¢S5 and hCD2 expression. A. NIH-3T3 cells were transfected
with the pMSCV-cS57-hCD2 or empty pMSCV vector, with lipofectamine. hCD2 expression
was detected in cells transfected with pMSCV-cS5F-hCD2, by FACS analysis. B. 293T cells
were transfected with the pMSCV-cS57-hCD2 vector and a construct expressing the EpoR.
Control cells were transfected with pMSCV-wtSTATS5A. The cells expressing wt STAT5A
showed activated STATSA upon stimulation with Epo. However, the cells expressing cS5°
showed STATS DNA binding in the absence of Epo stimulation. The activation of cS5F could be
further induced by Epo. The complex is supershifted by antibodies against STAT5 and the
FLAG epitope.

The DNA binding ability of cS5" was tested by transfecting 293T cells with the
PMSCV-cS57-hCD2 construct and along with an expression plasmid of EpoR
(Erythropoietin Receptor). The control cells were transfected with a retrovirus
expressing wild type (wt) STAT5A. The cells were treated with Epo, and DNA binding
ability of c¢S5" was determined by EMSA. While the DNA binding activity of wt-
STAT5A was stimulated by Epo, ¢S5" binding was seen in unstimulated cells. The
¢S5 was hyper activated by Epo stimulation. The ¢S57 complex can be super-shifted

with antibodies against STAT5 and the FLAG epitope (Figure 8B).
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3.3. ET recombination into the BAC RP23-362J7

After the construct was cloned, and the expression of the proteins was confirmed,
recombination of the construct in to the BAC was done. The ET recombination was
performed as described before [Muyrers et al., 1999]. The kanamycin resistance
cassette was then excised by electroporation of bacterial cells containing the BAC
with the 705-FIp plasmid. After electroporation, the cells were allowed to recover at
30°C for 1.5 hours with shaking to allow recombination of the FRT locus. The cells
were plated at 37°C overnight which leads to loss of the 705-Flp plasmid. The final
BAC harbors the ‘cS5™-FLAG-IRES-hCD2’ construct, flanked by LoxP sites, in an
antisense orientation within the endogenous STAT5A locus. The homologous arms
allow specific recombination of the BAC, where in the start codon of the first exon of
STAT5A was replaced by the construct. This allows expression of the ¢S5" construct
under the regulation of the endogenous promoter upon Cre recombination (Figure
9A).

The final BAC construct was confirmed by two independent Southern blot strategies.
The BACs were digested with two different enzymes (Kpnl and Spel). Radioactive
probes against the 5’ HA and hCD2 sequences were used for probing the membrane.
The 5’HA probe recognizes DNA fragments of different sizes in the endogenous BAC
(~14 kb by Kpnl restriction and ~10 kb by Spel restriction) and the recombinant BAC
(~5 kb by Kpnl restriction and ~14 kb by Spel restriction). As hCD2 sequence does
not exist in the endogenous BAC, the hCD2 probe recognizes a band only in the
recombinant BAC (~5 kb by Kpnl restriction and ~16 kb by Spel restriction). DNA
fragments of the right size were detected in all cases and the recombination of the

construct in to the BAC was confirmed (see section 6.2. for sequence).
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A Schematic representation of BAC construct

F—— —_ T Direction of the gene reading
ATG ATG ATG
Stat5b LI Stat5a Stat3 e S First reading ATG of the gene
o Non coding exon
ET-recombination [ ] Coding exon
} LoxP site
ncoz | wes | mag K] £s8 — Homology Arm
B Southern blotting for BAC confirmation
5" HA region hCD2 region
wt 1 2 3 4 wt 1 2 3 4 wt 1 2 3 4 wt 1 2 3 4
14Kb —> | - - .- B | — e Kb
10 Kb =—p- e '
rl
Lo -
5 Kb =—b W - -»oome. «—5Kb
Kpnl Spel Kpnl Spel

Figure 9. A. Schematic representation of the BAC construct. The endogenous STAT5A
locus in the transgenic BAC is replaced by the c¢S57 construct in the off orientation. The
transgene can be switched ‘on” upon recombination by Cre recombinase; leading to the
expression of ¢S5F under the regulation of the endogenous promoter. B. Southern blotting. 2
bacterial colonies with wild type BAC and 4 colonies with recombinant BAC were digested with
two different enzymes (Kpnl and Spel). The membranes were probed with radioactively
labelled probes against the 5’homologous arm region and the hCD2 region. Fragments of
expected size were seen, confirming the BAC construct.

3.4. Generation of icS5 transgenic mice

Once the recombined BAC was generated and confirmed by Southern blotting the
BAC construct was linearized with Notl restriction digestion and purified as described
above. Pronuclear injection was done at the University of Veterinary Medicine,
Vienna, Austria. 1-2 pl (2 ng/ul) of the purified, linearized transgene was injected into
the male pro-nuclei of fertilized eggs from C57BL/6 mice x SV129 F1 mice. Embryos

were implanted into pseudo-pregnant females. 52 mice were born from the injected
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oocytes, of which 9 were found to be positive for the transgene by PCR. Transgenic
pups were transferred to the IMP/IMBA (Research Institute of Molecular
Pathology/Institute of Molecular Biotechnology) Animal Facility, Vienna Biocenter,

Vienna. 5 of these mice showed germ line transmission of the transgene.

Restriction - BamHI
Expected fragments

Wild type - 59kb
Transgenic - 7.9 kb

Probe - 5'HA

Figure 10. Southern blot analysis of transgenic pups. Southern analysis was performed
with the tail DNA of the pups of the transgenic lines which showed germline transmission. 5'HA
sequence was used as probe. Fragments of expected size of the endogenous locus was seen
in all mice. The transgenic band was not seen in line icS5-11, suggesting that only a broken
piece of the BAC has integrated in this line. Intensity of the endogenous and transgenic bands
suggests a copy number of two in all 4 lines.

Southern blot analysis was performed to confirm the presence of the transgene. The
genomic DNA was restricted with BamHI enzyme and the 5’HA sequence was used
as a probe. This allows detection of the endogenous or wild type (~5.9 kb) and the
transgenic locus (~7.9 kb) within the same blot.

As the line icS5-11 did not show a band with the 5’HA probe, it suggests that only
parts of the BAC have integrated in this line. This line was excluded from further
analysis. Comparison of the intensity of the endogenous and the transgenic bands
suggests that there are 2 copies of the BAC construct integrated in the other 4

transgenic lines (Figure 10).
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3.5. Recombination of ¢S5 construct in icS5 mice

As the c¢S5" construct is flanked by LoxP sites in the opposite orientation, it can be
induced upon recombination by the Cre recombinase. Towards this, all 4 transgenic
lines of icS5 mice were crossed with RosaCreER'™ mice [Hameyer et al., 2007], in which
the Cre-Estrogen Receptor (ER) fusion protein is expressed under the regulatory
elements of the ubiquitously expressed Rosa locus. Moreover, the ER harbors two
point mutations which inhibit the binding of the endogenous estrogen, but allow
activation of the ER by an estrogen antagonist — tamoxifen (Tx). Therefore, the
treatment of the mice with Tx can lead to the activation of the Cre, which results in
the induction of the gene of interest.

The icS5;RsCreER™ mice were treated with Tx and recombination of the transgene
into the ‘on’ orientation was checked by Southern blot, one week after the final
injection. Genomic recombination could be detected in all the organs tested: - liver,
lung, kidney, bone marrow and splenocytes (Figure 11), in 3 of the 4 transgenic lines.
As no significant recombination could be detected in line icS5-49, no further

experiments were done with this line.
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Figure 11. Genomic recombination of cS5F construct. Upon treatment of icS5;RsCreER™
mice with Tx, recombination of the genomic locus was seen in different organs, as detected by
Southern blotting, in 3 out of the 4 transgenic lines. No recombination was seen in line i49.
However, lines i17 and i52 showed similar recombination as seen in line i27 (data not shown).
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3.6. Expression of the transgenic protein

Once the recombination of the ¢S5 construct in the genomic locus was confirmed,
determination of the expression of the protein levels became important. Towards this,
icS5;RsCreER™ mice of all four transgenic lines were injected with Tx, and the liver
was harvested from these mice one week after the last injection. Protein extracts
were made from the liver as described before. 50 ug of protein was loaded per well
and Western blot analysis of liver extracts was performed using antibodies against
total STAT5A and the FLAG epitope.

When probed with antibody against STAT5A, no induction of the transgene was
detected in the line icS5-49. This is to be expected, as we did not see any induction
of the transgene in this line. In the line icS5-17, two protein bands were detected, but
they did not migrate at the same size as STAT5A in the wild type mice. Expression of
cS57 was seen in the line icS5-27 and icS5-52 (Figure 12A).

The liver extracts (100 pg) from the icS5-27 and icS5-52 were subjected to Western
blot analysis and the membrane was probed with an antibody against the FLAG
epitope. While both the transgenic lines showed expression of cS5", best expression

levels were seen in the line icS5-27 (Figure 12B). All further experiments were

performed with the line icS5-27, henceforth called as icS5.

To ensure the expression of cS5° in cells of the hematopoietic lineage, single cell
suspensions were made from the spleens of icS5;RsCreER'™ mice after induction
with Tx (control - 4 mice and Tx treated - 5 mice). 30 pg of protein was loaded per
well and expression of cS5" in splenocytes was detected by Western blotting with

antibodies against total STAT5A and the FLAG epitope (Figure 12C).
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Figure 12. Expression of the transgenic protein. cS5" expression was detected by Western
blotting using antibodies against the FLAG epitope and total STAT5A. A. Lines icS5-27 and
icS5-52 showed expressionof ¢S5F in the liver extacts of mice induced by Tx as detected by
antibody against STATS5A. B. The liver extracts were probed with antibody against the FLAG
epitope. The line icS5-27 expressed higher levels of cS5F, compared to the line icS5-52. C.
The splenocytes from icS5-27 also showed expression of the transgene upon induction with
Tx.

3.7. Expression of the surrogate marker hCD2

The recombination of the genomic locus into the ‘on’ orientation leads to the
transcription of the transgenic construct under the regulatory elements of the

endogenous Statba promoter. As the surrogate marker hCD2 is transcriptionally
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linked to the ¢S5, expression of the transgene is coupled with the expression of the
hCD2 on the surface of the cells. To detect the expression of hCD2, the cells of the
hematopoietic organs spleen, thymus, lymph nodes, mesenteric lymph nodes and
bone marrow of icS5 mice, were analyzed by FACS, one week after the last Tx
injection. Expression of hCD2 could be detected in all the hematopoietic organs
(Figure 13). In the spleen the expression was seen on different cell lineages- such as
CD4" T-cells, CD8" T-cells and CD19" B-cells. However, we did not detect any
induction of hCD2 expression in CD11b" myeloid cells in the spleen by Tx.
Interestingly, in the bone marrow, hCD2 expression was seen on the early

hematopoietic progenitors, ‘LSK’ cells, upon induction by Tx.

Thymus Lymph node Mesenteric LN Bone marrow
m LSK
2 e i T T i T S
c o? 1 o° 18 o 1t 0? 10 1% 1
=]
o
(&
cDs cD4 m cD19 CD11b
o W’ 1;’ ) -'3 "-: ) -S| l'l- ‘.03 103 ) ::l“ .:0-;
Spleen
—
hCD2
Control Tx

Figure 13. hCD2 expression upon induction of icS5;RsCreER™ mice. FACS analysis of
the cells showed low levels, but consistent expression of the hCD2 transgene in different
hematopoietic organs - spleen, thymus, lymph nodes, mesenteric lymph nodes and bone
marrow. The black line represents hCD2 expression in control mice, while the red line
represents that in Tx induced mice. In the spleen, hCD2 was detected in T-cells (CD8* and
CD4*) and B-cells (CD19*). However, no expression was seen in myeloid cells (CD11b*). In
the bone marrow, hCD2 expression can be seen in the early progenitor (LSK) cells after Tx
induction.
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3.8. Elevated expression of STATS targets in icS5 mice

Expression of the surrogate marker and even of the transgenic protein does not
automatically imply that the protein is functional. To determine the functionality of the
expressed ¢S5 protein in the transgenic mice, we decided to look at the mRNA
levels of the transcriptional targets of STAT5. Towards this, mMRNA was isolated from
the liver of icS5;RsCreER' induced with Tx (liver from the mice induced with oil were
used as controls). cDNA was prepared and expression of the bonafide targets of
STATS5, such as c-Myc, Bcl-2, Ccnd2 and Mcl-1, were checked by real time PCR.
The expression of the STATS5 target genes were up-regulated in Tx treated mice
compared to the controls (Figure 14), implying that the transgenic c¢S5" protein is

transcriptionally functional and active.
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Figure 14. Elevated expression of Stat5 targets in icS5 mice. Real time PCR analysis of the
liver of icS5;RsCreER™ mice shows increased mRNA levels of bonafide Stat5 targets - c-Myc,
Bcl-2, Ccnd2 and Mcl-1. 6-7 mice were used per group for the analysis. Statistical comparison
was done by unpaired t-test. *-p< 0.05, **-p< 0,01.
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3.9 Disturbed hematopoiesis in icS5 mice

In the previous experiments, we harvested organs from Tx induced icS5;RsCreER "
mice, one week after Tx injection, to analyze the recombination and expression of the
transgenic construct. At this time point we made an interesting observation that the
icS5;RsCreER™ mice had striking atrophy in the thymii, which was macroscopically
obvious (Figure 15A).There was a drastic reduction (about 8-10 fold) in the total
thymic cellularity, (Figure 15B). Therefore, we analyzed the T-cell compartment in

different lymphoid organs by FACS.
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Figure 15. Disturbed hematopoiesis in icS5;RsCreER™ mice after tamoxifen treatment.
A. The icS5;RsCreER™ mice showed highly atrophic thymii 1 weeks after induction with Tx.
The figure legend for the graphs is also shown. B. The thymic atrophy is also reflected in the
drastic reduction of total thymic cellularity. C. However, the percentage of CD8* T-cells is
significantly higher in the thymii of icS5;RsCreER™ mice compared to the control mice. There
is a tendency towards increased CD8* T-cells in other lymphoid organs, such as spleen,
lymph nodes (LN) and mesenteric lymph nodes (MLN).

Statistical comparison was done by unpaired t-test. **-p< 0.005
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Interestingly, we found that there was a significant increase in the percentage of
CD8" T-cells in the thymus of the Tx induced icS5;RsCreER™ mice compared to the
control mice (from 1.77% to 6.61%). Moreover, there was a clear tendency for an
elevation in the CD8" T-cells, in other lymphoid organs, such as spleen, lymph nodes

(LN) and mesenteric lymph nodes (MLN).

Since STAT5A plays a crucial role in the HSCs, we analyzed the early progenitor
cells in the bone marrow. We stained for the following populations: LSK cells (lin-; c-
kit+; Scal+), common lymphoid progenitor (CLP — lin; Sca-1°; c-kit® IL-7Ra"),
common myeloid progenitor (CMP — lin; Sca-17; IL-7Ra’; c-kit'; CD34"; FcyR"),
granulocyte-macrophage progenitor (GMP - lin; Sca-1; IL-7Ra’; c-kit"; CD34;
FcyR") and megakaryocyte-erythoid progenitor (MEP - lin; Sca-17 IL-7Ra; c-kit™;
CD34"; FcyR").

We found that the percentage of LSK cells was decreased by a factor of 2 in
iS5:RsCreER™ mice compared to the control mice. There was no difference in the
relative percentages of CLPs and CMPs. However, we noticed a significant increase
in the percentage of MEPs coupled with a slight reduction in the percentage of
GMPs.

This suggested that cS5"™ may preferentially promote the development of MEPs at the

cost of GMPs (Figure 16).
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Figure 16. Anomalies in the bone marrow progenitor cells of icS5;RsCreER™ mice.
Single cell suspensions were made from the bone marrow of icS5;RsCreER™ mice, 1 week
after treatment with Tx, and FACS analysis was performed to analyze different populations of
the progenitor cells. About 2 fold reduction was seen in the percentage of LSK
(lin-;Sca-1+;c-Kit+) cells. While there was no difference in the percentage of common
lymphoid progenitors (CLP) and common myeloid progenitor (CMP) populations, cS5°
expression seemed to skew the differentiation towards megakaryocyte-erythroid prgenitors
(MEPs) at the cost of granulocyte-macrophage progenitors (GMPs).

Statistical analysis was done by unpaired t-test. *-p< 0.05, **-p< 0.005

During the analysis, we came across an article which described the specific toxic
effects of RosaCreER'? in the hematologic tissue. However, the mice recover one
month after the Tx injections [Higashi et al., 2009]. To avoid the artifacts introduced by
the toxicity of CreER', we decided to analyze the mice at a later time point, and to

include Tx induced RosaCreER ™ mice as controls in further experiments.
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3.10. Normal hematopoiesis in icS5 mice after tamoxifen induction

Mice in all four groups were given respective treatment. First, expression of the
transgenic protein was confirmed in the splenocytes of the induced mice (one mouse
per group), 5 weeks after induction. 30 pg of protein extract was loaded per well, and
subjected to Western blotting. The membrane was probed with an antibody against
the FLAG epitope, and expression of the transgenic protein was detected only in the
iS5:RsCreER™ mouse induced with Tx (Figure 17A). After another week,
hematopoietic organs were harvested from the mice, and the total number of cells in
the bone marrow, thymus and spleen were counted. The cells were stained with
respective antibodies and subjected to FACS analysis.

The Tx induced icS5 mice express hCD2 on the cell surface. The Mean fluorescence
Intensity (MFI) of hCD2 expression in the white blood cells (WBC) in the induced
mice was nearly twice as much as that in the control mice (Figure 17B). However, no
significant differences were seen in the total cellularity of bone marrow, thymus and
spleen (Figure 17C). There was also no significant difference in the percentage of
LSK cells in the bone marrow (Figure 17D). The percentage of CD4" and CD8" T-
cells in thymus remained unchanged within all the experimental groups (Figure 17E).
The percentages of granulocytes (defined as CD11b" GR1") and T-cells (CD4" and
CD8") in the spleen of the icS5 mice are also comparable to those in the control mice

treated with Tx (Figure 17F).

In conclusion the different hematopoietic lineages in icS5 mice remain largely

unchanged, at 6 weeks, after Tx injection.
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Figure 17. Normal hematopoiesis in i27cS5 mice. A. 5 weeks after Tx induction, expression
of the transgenic construct in the splenocytes was checked by western blot, using an antibofy
against the FLAG epitope. The colour legend for the graphs in other panels is also shown. Red
colour repsents Tx treatments and the closed circles represent presence of the cS5°
transgene. B. The expression of hCD2 is higher in the white blood cells (WBC) of icS5 mice 6
weeks after induction with Tx as measured by the increase in the Mean Flourescence Intensity
(MFI) in FACS analysis. C. There is no significant difference in the total cellularity of the bone
marrow, thymus and spleen in Tx induced icS5 mice compared to the control mice. D. The
percentage of LSK cells in the bone marrow is not changed significantly in Tx induced icS5
mice compared to the control mice. E. The percentage of CD4* and CD8* T-cells in thymus are
similar in all the groups. F. The percentage of splenic CD4* and CD8* T-cells and granulocytes
in icS5 mice are comparable to that in the control mice treated with tx.

Statistical analysis was performed by Tukey'’s test. (n.s. - non-specific)
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3.11. Increased WBCs in icS5:RsCreER™%:Pten™ mice

As described before, STATS5 and PI3K signaling pathways have been shown to be
simultaneously active in the hematopoietic neoplasms. Tx induced deletion of Pten in
RsCreER'*;Pten" leads to the development of lymphomas, carcinomas of the
gastro-intestinal (Gl) tract, prostate and endometrial cancers. However, loss of one
allele of PTEN is not sufficient to drive carcinogenesis in these mice for up to 1 year
after induction [Lu et al., 2007]. To study co-operative effects of persistent signaling of
STAT5A and the PI3K-AKT pathway, we bred the icS5;RsCreER' mice into a Pten™*
background (Figure 18A). Upon treatment of the mice with Tx, one allele of PTEN is
lost systemically and expression of ¢S5° is induced randomly in 50% of the cells.
Since we have two copies of the BAC in the mouse, we expect higher recombination
frequency of ¢S5 in these mice.

As the Tx induced CreER' is toxic at early time points after treatment, analysis of
these mice at late stages for carcinogenesis will be free of the undesirable side

effects. Moreover, the RsCreER"%:Pten™*

mice, treated with Tx (or oil) were used as
controls. The mice groups (n>15) were bled regularly and monitored for development

of cancer.

The simultaneous loss of PTEN and over-expression of ¢S5" leads to elevated WBC
counts in the icS5;RsCreER™Pten”" mice compared to the mice in the control
groups (Figure 18B). However, the mice did not succumb to a disease for up to 6
months post Tx induction. The mice are currently being monitored for development of

cancer.
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Figure 18. Increased WBCs in icS5 mice lacking one allele of Pten. A. Schematic
representation of the mating scheme used to generate icS5;RsCreER™;Pten™ mice.
RsCreER™;Pten”* mice treated with Tx (or oil) were used as controls. B. There is a
progressive increase, over time, in the WBC counts in the blood of the icS5;RsCreER™;Pten*
mice induced with Tx, compared to the mice in the control groups. (n>15 per group).
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The icS5;RsCreER™ mice did not develop any hematopoietic phenotype for up to 6
weeks after Tx induction. Moreover, no lethality was observed in the
icS5;RsCreER"*;Pten™ mice, 6 months after Tx induction. We rationalized that very
low level of expression of cS57, as seen in the icS5;RsCreER ™ mice does not lead to
any major perturbation of the hematopoietic compartment, at least within our analysis
time point. In addition, the unwanted toxicity mediated by RosaCreER ™ mice created
certain limitations to the use of these mice. Since, our aim was to develop a mouse
model for STAT5A mediated leukemia; we decided to generate another transgenic
mouse model with higher expression levels of c¢S57. To attain this, we used a
plasmid-based approach to generate transgenic mouse models for over-expression

of ¢S5 under the hematopoietic specific vav-promoter.

The VAV proteins are guanine nucleotide exchange factors (GEF) and are essential
for the activation of the RHO-RAC GTPases. Expression of VAV1 is relatively
confined to the hematopoietic system [Bustelo, 2000]. It plays an important role in the
development and progression of various hematologic malignancies [Oberley et al.,
2012]. The promoter of the vavl gene was analyzed for regulatory sequences and the
minimal promoter element required to drive the expression of the gene of interest in
the hematopoietic system was identified [Ogilvy et al., 1998]. The modified vav-
hematopoietic vector drives stable and strong expression of the transgene

specifically in the hematopoietic cells [Ogilvy et al., 1999a; Ogilvy et al., 1999b].

Therefore, we decided to generate vav-cS5" transgenic mice, with expression of
cS5" specifically in the hematopoietic system. We hoped to derive transgenic lines

with different copy numbers leading to variable levels of cS5" expression.
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3.12. Generation of vav-cS5" mice (vcS5)

Note: The experiments described in section 3.12. were performed by Susanne

Winkler, a diploma student in the University of Vienna, under my supervision.

The cS5™-FLAG sequence was cloned between the Sfil and Notl sites to replace the
hCD4 sequence in the vav-hCD4 plasmid received from Prof. Jerry Adams; WEHI,
Australia; to direct expression of cS5" specifically in hematopoietic cells [Ogilvy et al.,
1998; Ogilvy et al., 1999a; Ogilvy et al., 1999b] (Figure 19A; see section 6.3. for sequence).
The plasmid was linearized with Hindlll digestion and pronuclear injections were
performed at the University of Veterinary Medicine, Vienna, Austria. 42 pups were
born, of which 2 were identified to be transgene positive (vcS5-1 and vcS5-19). Both
the lines showed germ line transmission of the transgene.

Southern analysis showed that line v19 has very low copy numbers (probably only 1
copy- henceforth referred to as vcS5-19"°), whereas the line vcS5-1 (veS5-1") has
high copy numbers of transgene integration (Figure 19B). The number of integrated
copies was also reflected in the amount of protein expressed. While both the lines
showed expression of the transgene in hematopoietic tissues like spleen, thymus and
LN (thymus and lymph nodes- data not shown), line vcS5-1" showed much higher
expression compared to the line vcS5-19°. Importantly, transgene expression was
not detected in the non-hematopoietic tissues, such as liver, kidney and gut (kidney

and gut - data not shown) (Figure 19C).
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A Schematic representation of the vav-cS5F construct

B Southern analysis
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Figure 19. A. vav-cS5F construct. The cS57-FLAG construct was cloned under the regulatory
elements of the vav-promoter. B. Southern analysis of the transgenic pups of lines v1 and
v19. Fragments of expected size were seen. Comparison of intensity with the endogenous
band suggests a single copy integration in v19, but multiple copies in v1. Positive control (pos)
is genomic DNA from the inducible ¢S5 mice (icS5). C. Western blot from organs of
vav-cS5F mice. Organs were harvested from 6 weeks old mice and the protein extracts were
subject to western blot analysis. Expression of the transgene could be detected in the
splenocytes of the transgenic mice with antibodies against the FLAG, pYStatb and total Stat5.
v1 showed higher expression levels of cS5" compared to v19. No transgene expression was
detected in the liver. As positive control (pos), protein extract from NIH-3T3 cells transduced
with a retrovirus expressing the cS5F-FLAG construct was used.

87



3.13. Increased CD8" T-cells in vcS5-1" mice at 6 weeks

Once the vcS5 mice were generated and specific expression of the ¢S5, in the
hematopoietic lineage, was confirmed; the mice were analyzed for a phenotype in the
hematopoietic organs.

The mice were bled and the WBC counts were measured. At 6 weeks there was no
difference in the WBC counts between the groups of mice (Figure 20B). FACS
analysis was done for different lineages in the hematopoietic organs. The percentage
of CD8" T-cells in the vcS5-1" mice is increased (2-3 fold) compared to the wild type
mice, in blood and spleen (Figure 20C). Simultaneously, there is a 2 fold decrease in
the percentage of CD4" T-cells in the blood and the spleen. In the thymus, this
change in CD8" and CD4" is milder. As a result, the CD8:CD4 ratio in these mice is
elevated up to 5 times in the blood and the spleen compared to the wild type mice.
There were no statistically significant differences in the percentages of granulocytes
and B-cells between the groups at 6 weeks of age (Figure 20D). We also did not find
any differences in the percentage of LSK cells in the bone marrow in the mice within

the groups (Figure 20E).
Interestingly, at 6 weeks of age, the vcS5-19"° mice were indistinguishable from the

wild type mice. There was no significant change in any of the lineages in the

hematologic organs in the vcS5-19"° mice compared to the wild type mice.
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Figure 20. vcS5-1" mice have elevated CD8* T-cells at 6 weeks of age. A. The legend for
the graphs; representing the wild type (open circles), vcS5-19° (closed black circles) and
vcS5-1M (closed red circles) mice. B. There is no significant difference in the WBC counts
among the three groups of mice C. The vcS5-1" mice show increased levels of CD8* T-cells,
coupled with a reduction in the CD4* T-cells, in all the three organs - blood, spleen and thymus.
This difference results in a drastic increase in the ratio of CD8* to CD4* T-cells (wild type mice
have a ratio of 0.5). However, the vcS5-19° mice seem indistinguishable from the wild type
mice. D. No differences were seen in the percentages of granulocytes and B-cells among the
groups at 6 weeks of age. E. No difference was detected in the percentage of LSK cells in the
BM, within the groups.

Statistical analysis was done by Tukey test. * - p<0.05, **- p< 0.005, ***- p< 0.0001
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3.14. Steady increase in CD8" T-cells in vcS5-1" mice at 12 weeks

Next, we analyzed the mice at 12 weeks of age, to detect any changes in the
hematopoietic lineages over time, due to over-expression of cS57. Mice were bled
from the tail vein and blood parameters were determined. We found significant
increase in the WBCs, in both vcS5-1" and vcS5-19° mice, compared to the wild
type mice (Figure 21). However, the total number of platelets remains unchanged.
There was also no difference in the percentage of hematocrit in the vcS5 mice

compared to the wild type mice.
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Figure 21. Hematologic analysis of vcS5 mice at 12 weeks.The legend for the graphs
representing the wild type (open circles), vcS5-19° (closed black circles) and vcS5-1" (closed
red circles) mice. The total WBC counts are significantly increased in both the transgenic lines,
compared to the wild type mice. However, there is no change in the number of platelets. The
percentage of hematocrit is also unchanged between the groups of mice.

Statistical analysis was done by Tukey test. * - p< 0.05, **- p< 0.005, ***- p< 0.0001
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Hematologic organs were harvested from the mice and subjected to FACS analysis.
The splenic cellularity of veS5-19"° mice is increased by 30%, while that of vcS5-1"
mice is increased by around 50% compared to the wild type mice.We did not see any
difference in the cellularity of the thymus and the bone marrow at this age (Figure
22B).

FACS analysis showed that the levels of CD8" T-cells in the lymphoid organs of
veS5-1" mice, at 12 weeks, were considerably higher than at 6 weeks of age in all
the lymphoid organs. In blood, the CD8" T-cells increase from 23.15% to 39.3% and
in spleen from 23.56% to 43.36%. However, the decrease in the percentage of CD4"
T cells is not very drastic over time. In blood, the CD4" T-cells decrease from 9.86%
to 7.76% and in the spleen from 11.61 to 10.13% (Figure 22C). In the vcS5-19"° mice,
there was no significant difference in the percentages of hematopoietic lineages
compared to the wild type mice. Interestingly, we found a significant reduction in the
percentage of CD19" B-cells in vcS5-1" mice in the spleen at this time point.
However, there was no difference in the percentage of splenic granulocytes (Figure
22D). We did not find any difference in the percentage of LSK cells in the bone

marrow of these mice compared to the wild type mice (Figure 22E).
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Figure 22. Steady increase in CD8* T-cells in vcS5-1" mice. A. The legend for the graphs
representing the wild type (open circles), vcS5-19" (closed black circles) and vcS5-1" (closed
red circles) mice. B. The splenic cellularity increases with the number of integration of the
vcS5H construct. There was no change in the cellularity of thymus and bone marrow within the
groups. C. There is a constant increase in the percentage of CD8* T-cells in the blood, spleen
and thymus of the vcS5-1" mice, compared to the wild ype mice and the vcS5-19° mice, which
is reflected in the drastic increase in CD8:CD4 ratio in these mice. D. There is a 40-50%
reduction in the CD19* B-cells in vcS5-1" mice, compared to the wild type and vcS5-1" mice.
E. No difference was detected in the percentage of LSK cells in the BM, within the groups.
Statistical analysis was done by Tukey test. * - p< 0.05, **- p< 0.005, ***- p<0.0001
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In summary, we have successfully generated three transgenic mouse lines for
different levels of expression of constitutively active STAT5A (see Table 4).

The first one (icS5 mice) is an inducible model for the expression of cS5", in which
expression of the transgene can be induced by using the RosaCreER' transgenic
mice. These mice will allow expression of relatively physiological levels of ¢S5, in a
variety of tissues, based on the inducible cre-transgenic line used. They will provide
an interesting tool to study the functions of STAT5A in various physiological
processes in different tissues.

In the second model, we have derived two transgenic lines where ¢S5 is expressed
specifically in the hematopoietic lineage under the vav-promoter. The two lines have
different integration numbers of the vector, which leads to different levels of
expression of cS5". Interestingly, the mice with high ¢S5 expression have highly
increased number of CD8" T-cells in all the lymphoid organs. However, apart from
increased WBC counts, mice with low cS5" expression are similar to the wild type
mice in the cellular composition of their hematologic organs.

Analysis of these mice, over time will be essential to determine the effect of different
levels of ¢S5 expression over tumor initiation. As these mice show cS5" expression
in all lineages of the hematopoietic system, they are predisposed to hematopoietic

neoplasms of different origins, such as leukemia, lymphoma and MPN.
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3.15. Table 4. Summary of transgenic mouse models

Transgenic Expression Expression
. g P P Phenotype
line pattern levels
icS5 mice the cre transgenic Low

vcS5-19"° mice

vcS5-1" mice

(RosaCreER™)

Hematopoietic
cells

Hematopoietic
cells

Intermediate

High

Increased white blood cells upon an
additional loss of one allele of Pten.

Increased number of WBCs and
splenic cellularity at 12 weeks of
age.

Increased number of WBCs and
splenic cellularity at 12 weeks of
age.

Drastic increase in CD8:CD4 ratio
starting at 6 weeks of age.
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4. DISCUSSION

The indispensable role of STATS in hematopoiesis has been well established. STAT5
iIs a downstream signaling molecule of many cytokines and growth factors that
regulate the differentiation of many different lineages of the hematopoietic system
(Figure 3). Many of the transcriptional targets of STAT5 are genes that promote cell
survival and proliferation. C-Myc is an established proto-oncogene that plays an
important role in many physiological processes [Pelengaris et al., 2002; Wilson et al., 2004].
Other targets of STAT5, such as — Bcl-2, Mcl-1 [Kelly and Strasser, 2011; Quinn et al.,
2011], Ccdn2 (cyclin d2) [Johnson and Walker, 1999] and Pim-1 [Shah et al., 2008], have also
been shown to promote cell survival and play an important role in oncogenesis.
Therefore, it is not very surprising that STAT5 plays an oncogenic role in the
development of hematopoietic neoplasms.

Early reports showed persistent activation of the JAK-STAT signaling pathways in
leukemic cells [Danial et al., 1995; Gouilleux-Gruart et al., 1996; Migone et al., 1995].
Constitutive activation of STAT5 by the BCR/ABL fusion kinase was first reported in
1996 [Shuai et al., 1996]. Since then, there have been numerous studies to understand
the role of STATS in leukemia and lymphomas. Studies with STAT5-deficient mice
have clearly shown that Abelson mediated transformation of cells is not possible in
the absence of STAT5 [Hoelbl et al., 2006]. Many driving mutations of hematopoietic
neoplasms lead to the activation of STAT5 (see Table 2). To study the oncogenic
functions of STAT5 bone marrow transplantation experiments have been done with
hematopoietic progenitor cells transduced with retrovirus expressing a constitutively
active mutant version of STAT5A (cS57). In this experimental model, expression of

¢S5 leads to an early onset of multi-ineage leukemia which is lethal within 8-10
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weeks of transplantation [Friedbichler et al., 2010; Harir et al., 2007; Li et al., 2010b; Moriggl et
al., 2005]. Interestingly, bone marrow transplantation experiments with over-expression
of a very similar STAT5B mutant gives rise to leukemia with a much longer latency
(~4 months) and only 50% penetrance (K. Friedbichler; unpublished data). The
picture that has emerged has very convincingly established the crucial requirement of
STATS5A in the initiation of hematopoietic cancers.

However, the bone marrow transplantation experiments suffer from certain
drawbacks. Retroviral expression leads to extremely high levels of ¢S5 expression
(up to 40 fold increase — R. Moriggl, unpublished data). Moreover, retroviral
integrations are mutagenic and can lead to oncogenic transformation of the
hematopoietic cells [Baum, 2007]. In addition, the experimental set up requires semi-
lethal irradiation of the recipient mice, which drastically alters the chemical and
physiological environment of the bone marrow. Therefore, a genetically reliable
transgenic mouse model for oncogenic STAT5A became necessary to understand

the molecular nature of STAT5A driven hematopoietic transformation.

A few attempts have been made in this direction (see Table 1). Considering the
crucial role of STATS5 in the development of lymphocytes, the earliest transgenic mice
were designed for over-expression of wild type STAT5A or STAT5B, or constitutively
active STAT5B in the lymphoid compartment. The constitutively active version of
STAT5B used in the generation of these mice is a double point mutant (H299R and
S710F, originally called caSTAT51*6) [Onishi et al., 1998]. These mice displayed
deregulation of the development of B-cells and T-cells [Burchill et al., 2003; Goetz et al.,
2004; Goetz et al., 2005; Kelly et al., 2003a]. Although, these mice develop lymphoblastic
lymphoma, it happens at a very old age and with a low penetrance (8-20%) [Bessette

et al., 2008; Kelly et al., 2003b]. However, the H299R mutation has an inhibitory effect on
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STAT5A activity, as it is unable to genetically complement for the lack of STAT5S in
hematopoietic cells [Moriggl et al., 2005]. Recently another transgenic mouse model has
been established, in which, cS5" is expressed under the regulation of the doxycycline
inducible, ‘Tet-on’ promoter. In this study the TetO-cS5" mice were bred with
transgenic mice expressing the repressing ‘rtTA’ specifically in the mammary gland
(WAP-rtTA). The authors used this elegant system to show that STAT5A induces the
transcription of an alternate splice variant of Aktl by binding to a distinct promoter

[Creamer et al., 2010].

Recent reports have made it clear that STATS5 is also indispensable for the
maintenance and progression of the transformed cells. Deletion of STAT5 leads to
elimination of myeloid and lymphoid leukemic cells, in vitro and in vivo [Hoelbl et al.,
2010]. Activated STATS is associated with poor prognosis [Heltemes-Harris et al., 2011a;
Heuser et al., 2009]. In fact, STAT5 activation can be used as a clinical biomarker in
patient with MPN, such as - juvenile myelomonocytic leukemia (JMML), chonic
myelomonocytic leukemia (CMML) and AML subtype M4/5 [Kotecha et al., 2008]. In
addition, STAT5 protects leukemic cells from apoptosis induced by DNA damaging
drugs [Slupianek et al., 2002]. Moreover, increased levels of STATS5, in BCR/ABL" cells,
mediate resistance to imatinib [Warsch et al., 2011] and pharmacological inhibition of
STATS activity leads to decreased survival in these cells [Nelson et al., 2011]. The
recent observation that BCR/ABL can directly phosphorylate STAT5, independent of

the JAKs, has made STATS a very attractive target in CML [Hantschel et al., 2012].

Considering the decisive role of STAT5 in both myeloid and lymphoid transformation,
we decided to generate a transgenic mouse model in which the constitutive activity of

STAT5 could be induced and maintained at physiological levels, in the cells/and
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tissues where it is naturally expressed. Therefore, we decided to express ¢S57 under
the endogenous promoter of STATS5A. This required the generation of a BAC
transgenic mouse model, as the construct had to be large enough to accommodate
the entire STAT5A locus. The ¢S5" gene was FLAG tagged at the C-terminal end to
allow its distinction from the endogenous protein. The construct is followed by an
internal ribosome entry site (IRES) and truncated hCD2. This couples the expression
of hCD2 with that of cS57; and as hCD2 is expressed on the surface, expression of
¢S5 can be detected by the expression of hCD2 by FACS analysis. To make the
expression of ¢cS5" inducible, we took advantage of the ‘Cre-LoxP’ system. The entire
‘cS57-FLAG-IRES-hCD2’ construct was flanked by LoxP sites, in the opposite
orientation. This cassette was used to replace the start codon of the endogenous

STAT5A in the BAC (Figure 8).

After pronuclear injection, we derived five transgenic lines which showed germ line
transmission. Southern blot was performed to confirm the presence of the transgene.
One of the transgenic lines had an incomplete BAC integrated (icS5-11) and was
excluded from further analysis. A Southern blot strategy was designed to allow
detection of both the endogenous and the transgenic DNA fragment. As there are two
copies of the endogenous locus in every mouse, comparison of the intensity of the
transgenic band to that of the endogenous band allowed us to deduce that the
number of BAC copies integrated into the genome in the other transgenic lines was 2

(Figure 9).

The four transgenic lines were bred with the RosaCreER'™ mice [Hameyer et al., 2007].
The cre activity can be induced by treatment with Tx, leading to recombination of the

transgenic construct into an ‘on’ orientation. As the Rosa locus is ubiquitously
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expressed, the recombination of the transgene should also, ideally, take place in
many different tissues. The mice were treated with Tx and organs were harvested 1
week after the last injection, to check for genomic recombination, protein and marker
expression and analysis of STAT5A target genes. We were gratified to see genomic
recombination of the construct in all major organs tested, specifically in the cells of
the hematopoietic tissues (Figure 11). While genomic recombination was detected in
three of the transgenic lines analyzed, upon Tx induction, only two of them showed
significant expression of the transgenic protein in liver, as detected by Western
blotting against the FLAG tag and total STAT5A (Figure 12A). The transgenic line
with the highest expression of c¢S5" (called icS5) was used for functional and
phenotypic analysis. Expression of ¢S5 protein was also detected in the splenocytes
of the icS5 mice upon cre induction by Tx (Figure 12B).

We were also able to detect the expression of hCD2 in the cells of different lineages
of the hematopoietic system (Figure 13). The expression levels of hCD2 are very low
and the MFI of hCD2 is increased only by a factor of 2. This is probably because the
expression of the construct is regulated by the endogenous STATS5A promoter, which
is not a very strong promoter. Interestingly, we did not detect hCD2 expression in
CD11b" myeloid cells. This can also be explained by the fact that there are no reports
of any STAT5A functions in terminally differentiated myeloid cells, suggesting very
low or no activity of the endogenous STAT5A promoter in these cells. To analyze the
in vivo transcriptional capability of the ¢S5, real time PCR was used to measure the
levels of mMRNA of the some bonafide targets of STAT5, such as c-Myc, Bcl-2, Ccnd2
and Mcl-1. We detected elevated levels of mRNA of STAT5A targets, in liver, upon
induction with Tx, assuring us of transcriptional function of the transgenic cS5"

protein (Figure 14).
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When we first analyzed the icS5;RsCreER' mice for expression of the transgene, 1
week after Tx injection, we observed that these mice had highly atrophic thymi, with
drastic reduction in the total thymocyte numbers. We analyzed other hematopoietic
organs and found an increase in the number of CD8" T-cells. Moreover, we analyzed
the bone marrow progenitors in these mice and were surprised to observe decreased
hematopoietic progenitors (LSK cells) in the bone marrow, as retroviral transduction
of bone marrow cells leads to increased percentage of LSK cells (R. Moriggl,
unpublished data). Detailed literature search revealed an article which showed that
induction of RosaCreER™, with Tx, is highly toxic, especially in the hematopoietic
system [Higashi et al., 2009; Huh et al., 2010]. These mice showed drastic thymic atrophy
and reduction in bone marrow progenitor cells. The authors showed that the Cre-
ER'™ fusion protein translocates to the nucleus, upon Tx binding and indulges in
illegal recombination at cryptic LoxP sites. This causes chromosomal abnormalities in
the cells, ultimately leading to cellular apoptosis. However, the RosaCreER™ mice
recover from the Cre mediated toxicity in about 1 month after the treatment.
Therefore, we decided to study the icS5 induced phenotype at a later time point and
to include the Tx treated RosaCreER™ mice as control groups for all subsequent

analysis.

5 weeks after the injection, organs were harvested from 1 mouse per group to check
for the expression of the transgenic protein (Figure 15A). While we could detect
expression of hCD2 (Figure 15B), we found no significant differences in any of the
hematopoietic lineages. The total cellularity of the spleen, thymus and the bone
marrow is unchanged (Figure 15C). There is no difference in the percentages of
CD4" and CD8" T-cells in the thymus and the spleen (Figure 15E and F). A slight

increase was detected in the granulocytes; however, this increase is due to the effect
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of Tx on RosaCreER'?, as it was also detected in the control mice treated with Tx
(Figure 15F). Although not statistically significant, there is a tendency for increased
percentage of LSK cells in Tx treated icS5;RosaCreER™ mice (Figure 15D). This
suggests that there might be differences in the biological properties of HSCs in these
mice. A detailed analysis would require assessment of the ‘self-renewal’ and
repopulation capabilities of the early progenitors of these mice. This can be done, in
vitro, by performing colony forming assays with the bone marrow progenitors and, in

vivo, by competitive bone marrow repopulation experiments [Li et al., 2010c].

The icS5;RsCreER™ mice provide an interesting tool to study the role of persistent
STAT5A signaling, while maintaining relatively physiological levels of STATS5
expression. The toxicity associated with Cre-ER'™ is an unfortunate side effect.
Moreover, Tx itself has many toxic side effects, including carcinogenicity,
teratogenicity, genotoxicity and reproductive toxicity [Carthew et al., 2000; Cunha et al.,
1987; Potter et al., 1994]. However, these limitations can be circumvented by using
appropriate measures. It is important to use the RsCreER™ mice subjected to the
same induction treatment given to the experimental mice as proper experimental
controls. It is also important to delay any analysis of these mice to at least a month
after the Tx treatment to allow the mice to recover, especially when studying the
immune system. Indeed, we have a collaborative effort where the icS5;RsCreER "™
mice are being used to analyze the role of persistent STAT5A signaling in intestinal
epithelial cells, in mouse models for gut injury and colon cancer.

Theoretically, icS5 mice can be used with any Cre transgenic mice in which the
activity of Cre is inducible. However, similar to the RosaCreER™ mice, other
inducible systems are also fraught with undesirable side effects. A commonly used

inducible Cre transgenic mouse model, especially for expression in the hematopoietic
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system, is the Mx1-Cre, which can be induced by type | interferons (or by using
polyl:C, and artificial RNA molecule, that mimics a viral infection and induces
production of type | IFN) [Kuhn et al., 1995]. While the immune-modulatory effects of
interferon have been well established [Theofilopoulos et al., 2005], two recent reports
have shown that IFN-a induces proliferation in quiescent HSCs [Essers et al., 2009; Sato
et al., 2009]. This observation has serious implications for a number of studies
performed with the Mx1-Cre mice, to analyze the development and differentiation of
hematopoietic progenitors. Moreover, interferons are also known to induce cellular
senescence [Li et al., 2008; Song et al., 2008]. Another inducible mouse model uses
tetracycline (or its derivative —doxycycline) responsive promoters to either induce or
repress the expression of the transgene [Gossen and Bujard, 1992; Gossen et al., 1995]. The
original drawbacks in the ‘tet’ system have been largely circumvented by ingenious
remodeling — such as, use of better tet-responsive transactivators [Urlinger et al., 2000]
and bidirectional tetO-CMV promoters [Krestel et al., 2001]. However, tetracycline leads
to changes in the gut microbiota, which has immune-modulatory functions, especially
in the induction and maintenance of peripheral immune tolerance [Ochoa-Reparaz et al.,
2009].

STAT5 has been shown to be associated with the PI3K-AKT pathway in
hematopoietic neoplasms (see Table 3). Therefore, we decided to couple cS5°
expression with increased PI3K-AKT signaling. To attain this we bred the
icS5;RsCreER™ mice into a Pten™ background, so that induction with Tx leads to
loss of one allele of Pten , along with over-expression of cS57. As PTEN is a negative
regulator of the PI3K-AKT pathway, we wanted to test the hypothesis that cS5"
overexpression can act synergistically with PTEN haplo-insufficiency in the
generation of hematopoietic cancers. We used RsCreER"%; Pten™* mice as controls,

as this allowed us to simultaneously control for both the loss of one allele of PTEN
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and Tx induced toxicity in RosaCreER™ mice. Once the mice were generated, they
received the respective treatment at the age of 6 weeks. The mice were bled
regularly from the tail vein and blood parameters were measured. There is a
significant increase in the WBC counts in the mice that have cS57 expression
coupled with PTEN haplo-insufficiency compared to the mice that have lost only one
allele of Pten. The contribution of mono-allelic loss of tumor suppressor genes to

STAT5 mediated hematopoietic cancers is discussed later in this manuscript.

To avoid the complications associated with the use of inducible mouse models, we
decided to use a more straight forward approach to make a cS5" over-expression
model, using a plasmid construct. Moreover, as the low levels of cS5" expression
could be the reason for lack of a hematopoietic phenotype in icS5;RsCreER™ mice,
after 6 weeks of induction, we decided to use a system that would make it possible to
have higher expression levels of cS5". Therefore, we decided to use the
hematopoietic specific vav-promoter, which has been used successfully in the past to
generate transgenic mouse models for other oncogenic genes [Ogilvy et al., 1999a;
Ogilvy et al., 1999b; Turner et al., 2003]. Towards this, we cloned the cS57-FLAG construct
under vav-promoter (Figure 19A). Pronuclear injections were performed and 2
positive transgenic mice were derived, called vcS5 mice. Both the mice showed germ
line transmission and fortunately, there is a difference in the number of integrations in
these mice, as detected by Southern blotting (Figure 19B). More importantly, this
difference in copy numbers is reflected in the level of ¢S5 expressed in the mice, as
the high copy transgenic line (vcS5-1™) has much higher levels of cS5" expression
compared to the low copy transgenic line (vcS5-19"). Finally, Western blot analysis
of different organs from these mice, revealed specific expression of cS5" in the

hematopoietic tissues. While expression of the transgene was detected in spleen,
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thymus and lymph nodes, no expression was detected in the non-hematopoietic
tissues that were analyzed, i.e. - liver, gut and kidney. However, the expression of the
transgene in all the hematopoietic lineages is yet to be performed. This can be done
either by Western blot analysis of the purified cell populations or by FACS analysis by
intracellular staining of pYSTATS5. These two transgenic lines will allow us to study
the dose-dependent effects of cS5™ and to evaluate the hypothesis that progression

of hematopoietic neoplasms is associated with the levels of pYSTATS5.

Analysis of the mice at the age of 6 weeks and later at 12 weeks (Figure 20 and 21),
revealed a steady increase in the percentage of CD8" T-cells in ¢S5-1" mice, in all
the lymphoid organs, over time. This is in accordance to the fact that STAT5A has
been shown to be the master regulator of CD8" T-cells. Other transgenic mouse
models with over-expression of either wild type or constitutively active STATS5, in the
lymphoid lineage, show increased CD8" T-cells [Burchill et al., 2003; Joliot et al., 2006; Kelly
et al., 2003a]. This increase is coupled with a reduction in the percentage of CD4" T-
cells, leading to a drastic increase in the ratio of CD8:CD4 T-cells. One possibility is
that cS5" skews the differentiation of thymic double positive cells specifically towards
CD8" lineage. Another explanation could be that the CD8" T-cells in transgenic mice
might proliferate faster than the CD4" T-cells, as STAT5 mediates IL-2 induced
proliferation of CD8" T-cells. While there was no difference in the percentages of
granulocytes and B-cells in the spleen at 6 weeks, there is a significant reduction in
the percentage of B-cells in the mice at 12 weeks. It is not clear whether this
reduction is a result of the apparent decrease of percentage of B-cells due to such
high numbers of CD8" T-cells; or if it is a specific function of STATS5, which directs
differentiation of T-cells (specifically CD8" T-cells) at the cost of B-cell differentiation.

Analysis of the B-cell differentiation stages (Hardy fractions) [Hardy et al., 1991] in the
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vcS5 bone marrow might provide an insight into this question. We did not see any
significant difference in the percentages of granulocytes in the hematopoietic organs.
Moreover, the number of platelets and the hematocrit in these mice is also
comparable to the wild type mice. There was also no difference in the percentage of
LSK cells in the bone marrow of these mice. However, further analysis of the
progenitor cells is still to be performed. Similar to the icS5 mice, colony forming
assays and bone marrow repopulation assays are essential to study the effect of
cS5" expression on the self-renewal and repopulation ability of the HSCs. The
analysis of both the transgenic lines will allow us to study the dose dependent effects

of STATS5 activity in HSCs.

Most interestingly, the transgenic line vcS5-19"°, was indistinguishable from the wild
type litter mates at 6 weeks of age, even though considerable expression of the cS5"
was detected by Western blot. This could also explain the lack of hematopoietic
anomalies in the icS5 mice, as these mice had much lower level of cS5" expression
compared to the vcS5-19"° mice. The only difference we could detect was that at the
age of 12 weeks the vcS5-19"° mice had much higher levels of WBCs compared to
the wild type mice and a moderate increase in splenic cellularity. Interestingly, as
there is no difference in the percentages of any of the lineages in the blood and the
spleen by FACS, it appears that this increase is due to an increase in the number of
cells of all lineages. It is, of course, of primary importance to increase the number of
mice analyzed to confirm this intriguing observation. However, this leads to a very
interesting question regarding the differential effect of STAT5 on the hematopoietic
lineages based on the level of expression. It has been shown that reduction in the
level of STAT5 by loss of one allele, has an effect on the number of CD8+ T-cells

[Ermakova et al., 2011]. We have also observed that haplo-insufficieny of STATS5,
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specifically in T-cells (using Stat5"*;LckCre mice) leads to reduced number of CD8"
T-cells compared to wild type litter mates. This reduction in number manifests itself
as impairment of contact hypersensitivity response in these mice to small molecule
haptens such as di-Nitro-Flouro-Benzene (DNFB) (H. Nivarthi, unpublished data).
STAT5A has an important role in the development of NK-cells and different T-cell
subsets [Eckelhart et al., 2011; Heltemes-Harris et al., 2011b]. STAT5 inhibits the
differentiation of Th17 cells by physically displacing STAT3 from il17 promoter and
repressing transcription. Therefore, the ratio of STAT5 to STAT3 expression
determines the development of Th17 cells [Yang et al., 2011]. The analysis of different
T-cell subsets in the vcS5 mice will allow elucidation of the molecular mechanisms of
this repression. The two transgenic lines of vcS5 mice provide an elegant system to
address the question of the dose-dependent effects of STATS in different

hematopoietic lineages.

Currently, we are monitoring the vcS5 mice for development of hematopoietic
cancers. The mice do not develop a disease for up to 5 months of age (mice in
breeding cages). This observation is in stark contrast to the fact that in bone marrow
transplantation experiments ¢S5" induced multi-lineage leukemia is fatal within 8-10
weeks. This observation also argues that the leukemia in bone marrow
transplantation experiments is due to a combined effect of cS5" expression and
mutations introduced by retroviral integrations. The mutagenic effects of retroviruses
by modulating the expression of the genes at the site of integration have been
conclusively established [Baum, 2007; Modlich et al., 2009]. In case of non-transforming
situations, the retroviral vectors can still change the clonal expansion of the HSCs
over time [Kustikova et al., 2005]. No studies have been performed to identify retroviral

integration sites in the transformed cells in the ¢S5° transplantation experiments.
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Identification of clonal populations with specific retroviral integration sites would help
to identify genes that might contribute to STAT5A induced leukemia. Taken together,
these data imply that STAT5A is a rather weak oncogene and probably requires
activation of synergistic oncogenic signaling pathways for full transforming potential.

According to an interview of Prof. Vogelstein, over the last years, sequencing data
from hundreds of human tumors has shown that 90% of the mutations occur in tumor
suppressor genes [Kaiser, 2010]. Indeed, in other transgenic mice with expression of
STAT5B-CA or ¢S5 in the lymphoid lineage, B-cell and T-cell lymphomas develop
with a shorter latency and higher penetrance when coupled with a ‘second-hit’ such
as lack of p53, Pax5 or Ebfl [Heltemes-Harris et al., 2011a; Joliot et al., 2006]. As has been
discussed before, we have also seen an increase in the number of WBCs in icS5
mice when accompanied with PTEN haplo-insufficiency. These data support the
hypothesis that STATS5A mediated transformation requires activation of other co-

operating signaling pathways.

Moreover, STAT5 is a clinical bio-marker for many hematopoietic neoplasms and
mediates resistance to drugs [Kotecha et al., 2008; Slupianek et al., 2002; Warsch et al., 2011].
This suggests that STAT5A activation is directly associated to disease prognosis.
Patients suffering with Down’s syndrome are predisposed to development of ALL and
mutations in JAK2 (JAK2R®835/6) and cytokine receptor like factor 2 (CRLF2) have
been identified in these patients. Over-expression of CRLF2 and JAK2 mutations
leads to elevated levels of pYSTATS [Hertzberg et al., 2010; Mullighan et al., 2009a; Mullighan
et al., 2009b; Russell et al., 2009; Yoda et al., 2010], further supporting the hypothesis that
pPYSTATS levels are directly linked to disease progression.

In MPN patients, whole genome sequencing has led to the identification of genes that

are haplo-insufficient due to loss of one allele. These include genes such as SOCS2,
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TET2, EZH2, IKFZ1, FOXP1, ETV6/TEL, CUX1 and JARID2 [Etienne et al., 2007; Jager
and Kralovics, 2011; Klampfl et al., 2011; Puda et al., 2012; Vainchenker et al., 2011]. Many of
these genes have already been reported to have functions in the development of
normal and pathogenic hematopoiesis. SOCS2 is an important negative regulator of
the JAK2-STAT5 signaling pathway [Alexander and Hilton, 2004a]. Loss of SOCS2
function results in elevated pYSTATS levels which can lead to disease progression in
JAK2YYF mediated MPN [Quentmeier et al., 2008]. The gene lkaros (IKZF1) is a
transcription factor that regulates cell fate decisions by chromatin remodeling, and
loss of Ikaros is usually associated with development of ALL [Jager et al., 2010; Payne
and Dovat, 2011]. FOXP1 regulates B-cell development and is associated with
development of lymphomas [Fuxa and Skok, 2007; Tzankov et al., 2010]. ETV6 (more
popularly known as TEL) is also essential for the development of B-cells, and is a
part of many transforming translocations, which lead to generation of lymphomas [De
Braekeleer et al., 2012]. The role of CUX1 in the hematopoietic cells has also been
recently reported [Vvadnais et al., 2012].

One of the most relevant questions in MPN development is the contribution of
somatic mutations to clonal expansion of the mutant cells, leading to aggravation in
the disease. It has been shown that increasing the gene dosage of the JAK2V®*'F
mutant protein leads to a proportional increase in the activation of STAT5 [Akada et al.,
2010]. We would like to breed the vcS5 mice into a haplo-insufficient background of
the above mentioned genes (PTEN, SOCS2, IKFZ1, ETV6, FOXP1 and CUX1), to
see if there is an increase of the activated levels of STAT5 due to the loss of these
genes. We would also like to generate compound mice that have mono-allelic loss of
the above mentioned genes with mice expressing JAK2V®F [Marty et al, 2010].

Competitive repopulation assays will allow us to analyze the effect of the loss of
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these genes on clonal selection and/or clonal expansion of the cS57 or JAK2V®1"F

expressing hematopoietic cells.

Expression of STAT5 is associated with cancer in a variety of other tissues [Ferbeyre
and Moriggl, 2011]. Although, STAT5 has been considered a classical oncogene, it has
been shown to have hepato-protective functions [Blaas et al., 2010; Friedbichler et al.,
2012]. Another recent study has revealed that STAT5S signaling in human lung cancer
is associated with better prognosis. In fact, the authors recommend the use of STAT5
as a clinical bio-marker for lung cancer prognosis [He et al., 2012]. However, the study
of STAT5 in other organs has been limited by the facts that Stat5™' mice show
prenatal lethality and that tightly regulated tissue specific Cre transgenic mice are not
available for many tissues. We would like to breed the vcS5 mice into the Stat5™"
background, to rescue these mice. If successful, the vcS5;Stat5™" mice will provide

an elegant system to study the role of STATS in a variety of tissues and cancers.

In summary, we have generated three interesting transgenic mouse models of
persistent STAT5A activation, with distinct expression pattern and expression levels.
These mice will provide a valuable tool to study pathological functions of STAT5A,
especially in the development of hematopoietic cancers. As STAT5A co-operates
with additional signaling pathways, these mice will furnish us with the means to
identify the genes that act synergistically with STAT5A. These studies will provide
valuable insight into the molecular mechanisms governing the transformation of
hematopoietic cells which could lead to identification of pathways that are amenable

to therapeutic interventions.
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6. APPENDICES

6.1. Sequence of icS5 targeting construct

Features —

7 296

297 330
346 365
366 370
371 2749
2750 2773
2841 3416
3417 4256
4487 4527
4528 4561
4562 4761
1 ccgcggcettce
51 cctgacctcg
101 taaaaagagg
151 cacaagactt
201 tcccctctga
251 cccttccgea
301 cttcgtatag
351 acaaccccag
401 cagggagatg
451 catcgaggtc
501 atgctattga
551 ctggagggcc
601 ggaagatggg
651 tccagaacac
701 cacattctgt
751 ctcccectget
801 tcaaccaaag
851 gagctgaaga
901 ggagagcctg
951 cccaggagcg
1001 ctggagacct
1051 ggagctggct
1101 agaccatcat
1151 ctggccggga
1201 ctggtgtgag
1251 gcagggctga
1301 gagatgctgg
1351 ggtcaccagc
1401 cccagaccaa
1451 aatgtgcaca

3' Homologous arm

LoxP F

B-gl-5'UTR

Kozak
cS5"
FLAG Tag
IRES

thCD2 (truncated human CD2)
FRT site (Deleted neomycin sequence by Flp)

LoxP R

5' Homologous arm

ttctgcagcect
gtcctgggga
ggagataaag
gctcaccaca
tagctccagt
caaggacaga
catacattat
aaacaccacc
ccctgcegceca
cggcactacc
cttggataat
tggtgcagga
tttttgctga
gtatgaccgc
acaacgaaca
ggtgtcctgg
gtttgaggag
agctgcagca
cggatccaag
catgagcagg
ggctgcagcg
gagaagcacc
cctggacgac
acgggggtcc
aagctggccg
gcacctgtgc
ctgaggtcaa
acgttcatca
gtttgcggcc
tgaacccccecce

cctgcaccag
ttatccaagt
catcaagagt
gctgtataag
ttccectette
tagaaccaga
acgaagttat
atggcgggcet
gatgcaagtg
tggcccagtg
ccccaggacce
gctgcagaag
agatcaagct
tgtcccatgg
gaggctggtt
ttgacgccat
ctgcgcctga
gacccaagag
ctcagtttgc
gagacggccc
agaggcacag
agaagaccct
gagctgatcc
ccccgagggce
agatcatctg
cagcagctgce
cgccaccatc
tcgagaagca
accgtgcgcec
gcaggtgaag

gccctceccagg
caatagcatc
gattcagggc
catcaaagtc
ccctttceccecceca
gtcataccaa
cccgggtttg
ggattcaggc
ttgtatgggc
gatcgagagc
gaggtcaggc
aaggcggagce
ggggcactat
agctggttcg
cgcgaagcca
gtcccagaag
tcacacagga
tacttcatca
ccagctgggc
tccagcagaa
acactgcagce
gcagctgctg
agtggaagcg
agcctggacg
gcagaaccgg
ccatcccagg
acggacatca
gcctcctcag
tgctggtggg
gcgaccatca

agttgggtgg
ccttggaaca
atcccagtcc
tagatgagtc
gagacaccac
accacaataa
aattcgactc
ccagcagctt
agcatttccc
cagccgtggg
cacccaactc
accaggtggg
gccacacagc
ctgtatccgt
acaattgcag
caccttcaga
cacggagaac
tccagtacca
cagctgaacc
gcaagtgtcc
agtaccgagt
cggaagcagc
gagacagcag
tgctgcagtc
cagcagatcc
cccecgtggag
tctcagctct
gtcctgaaga
gggaaagctg
tcagcgagca
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1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101
2151
2201
2251
2301
2351
2401
2451
2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151
3201
3251
3301
3351
3401
3451
3501
3551
3601
3651
3701
3751
3801
3851
3901
3951
4001
4051
4101
4151
4201
4251
4301

gcaggccaag
gcgagatcct
acgctcagcg
cgacaggcgt
ttgagtctca
accctgtccc
tgctactgcc
tgccatttgce
ctcaacatga
ggagaacctc
acctcgagga
gagaacttgc
gatggaggtg
tcctgggttt
ccggacggga
caccattgct
agccattcac
ggggacctga
ggtctttgcc
acgtgaagcc
acagatgccg
cgtgtgccct
tccttgacca
aggcacgtgg
cctctccceccea
actacaagga
aactagctga
ctcccecececcce
gtgcgtttgt
gtgagggccc
tctttcecect
aagcagttcc
ctttgcaggce
aaagccacgt
acgttgtgag
gtattcaaca
atctgatctg
taaaaaaacg
aaaacacgat
ttctgatttt
aatgccttgg
tcctagtttt
cttcagacaa
aaggaaaaag
gcatctgaag
caaaaggaaa
agggtctcaa
ctgtgaggta
ggaaacatct
agcctgagtg
atccagtgtc
tcatcattgg
ctgctcgttt
tgatgaggag
gccggaagcc
tcctaagcgg
aaagggggga

tcccectgcectcea
gaacaactgt
cccacttcag
ggtgcagagt
gttcagcgtt
tccectgtggt
accgtgctgt
tgtgcctgac
aattcaaggc
gtgttcctgg
ctacaacagc
ccggctggaa
ctgaagaagc
cgtgaacaag
ccttcctgcet
tggaagtttg
gacgcgagat
actaccttat
aagtattaca
acagatcaag
gagccagcgc
caacctcact
agatggcgag
aagaactttt
cctgctggtc
cgacgatgac
ggccgctcac
cctaacgtta
ctatatgtta
ggaaacctgg
ctcgccaaag
tctggaagct
agcggaaccce
gtataagata
ttggatagtt

aggggctgaa

gggcctcggt
tctaggcccece

gataatatgg
caatgtttct
aaacctgggg
caaatgagtg
gaaaaagatt
atacatataa
accgatgatc
aaatgtgttg
aaccaaagat
atgaatggaa
aaaactttct
caaaattcaa
gagcctgtca
catatgtgga
tctatatcac
ctggagacaa
ccaacaaatt
cctcgacgat
atgaaagacc

agaatgagaa
tgcgtcatgg
aaacatgtca
cggtgacgga
ggcagcaacg
cgttatcgtc
gggacaatgc
aaggtgctgt
tgaagtacag
cacagaaact
atgtctgtgt
ctacaccttc
accataagcc
caacaggccc
gcgcttcagt
actctccgga
ttctccattce
ctacgtgttc
ctcctgtact
caagtggtcc
cacctacatg
acaacatgta
tttgacctgg
acgccggcecc
tcttcacctce
aagtgagaat
tatacggaga
ctggccgaag
ttttccacca
ccctgtette
gaatgcaagg
tcttgaagac
cccacctggce
cacctgcaaa
gtggaaagag
ggatgcccag
acacatgctt
ccgaaccacg
gctttccagg
tccaaaggtg
tgccttgggt
atgatattga
gcacaattca
gctatttaaa
aggatatcta
gaaaaaatat
ctcctggact
ctgaccccga
cagagggtca
gtgcacagca
gctgtccaga
ggaggcagcc
caaaaggaaa
gagcccacag
ccagcttcaa
aaaataaaag
ccacctgtag

cacccgcaat
agtaccacca
ctgaaaagaa
ggagaagttc
agctggtgtt
catggcagcc
ctttgctgag
ggccgcagct
agcaaccggg
gttcaacatc
cctggtccca
tggcagtggt
ccattggaat
acgacctgct
gactcggaaa
ccgaaacctc
ggtccctggce
ccagaccgac
tgcgaaagca
ctgagttcgt
gaccaggctc
cccacccaac
atgagagcat
atggacagtc
cgctagaagc
tctttgctag
ccgggattcc
ccgcttggaa
tattgccgtc
ttgacgagca
tctgttgaat
aaacaacgtc
gacaggtgcc
ggcggcacaa
tcaaatggct
aaggtacccc
tacatgtgtt
gggacgtggt
taaatttgta
cagtctccaa
caggacatca
cgatataaaa
gaaaagagaa
aatggaactc
caaggtatca
ttgatttgaa
tgtatcaaca
attaaacctg
tcacacacaa
gggaacaaag
gaaaggtctg
tcttgatggt
aaacagagga
agtagctact
cccctcagaa
attttattta
gtttggcaag

gagtgcagcg
ggccactggc
tcaagcgcgce
acagtcctgt
ccaggtgaag
aggaccacaa
ccgggcaggyg
gtgtgaagcg
gcttgaccaa
agcagcaacc
gttcaaccgg

tcgacggggt
gatggggcta
catcaacaag
tcgggggcat
tggaatctga
cgaccggctg
ccaaggacga
gttgacggat
caatgcattc
cttccccagt
cctgaccctg
ggatgttgcc
tcgacgcccg
tccetgtecg
cgaagatctg
gccccectcectece
taaggccggt
ttttggcaat
ttcctagggg
gtcgtgaagg
tgtagcgacc
tctgcggcca
ccccagtgcece
ctcctcaagce
attgtatggg
tagtcgaggt
tttcctttga
gccagcttcc
agagattacg
acttggacat
tgggaaaaaa
agagactttc
tgaaaattaa
atatatgata
gattcaagag
caaccctgac
tatcaagatg
gtggaccacc
tcagcaagga
gacatctatc
ctttgtggca
gtcggagaaa
gaagaaaggg
tccagcaact
gtctccagaa
ctagttaact
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4351
4401
4451
4501
4551
4601
4651
4701
4751

tgtttattgce
ttcacaaata
actcatcaat
tttctagaga
tacgaagtta
cagaagtctc
gactgaggtg
tgggaagaga
gcccttcectet

agcttataat
aagcattttt
gtatcttatc
ataggaactt
tggctgttta
tagcctgcca
aggccaggct
gatggccacc
catgcataaa

6.2. Sequence of icS5 BAC

Features -
77581
99794
100084
100158
102537
102628
103204
104315
104349
1 gaattcacag
51 acctgcaaat
101 tatctatcta
151 gtgaatctga
201 ggcagtccta
251 gtatttattt
301 cccacaccca
351 cccctgtact
401 cactgatggc
451 gagctctggg
501 tagttcatat
551 ccaatgtcag
601 gagactcaaa
651 ggccttccta
701 ataagaggca
751 agccccattt
801 ctggatacct
851 atggcttggt
901 acggtattcc
951 agttgggagg
1001 ggatgtgaat
1051 tctgtagcag
1101 tgtctctgtg
1151 tatgttgttt
1201 ctggaaaaaa
1251 acttaaatac
1301 atctgggtca

77583
100083
100117
102536
102560
103203
104043
104348
104546

agatccacct
acaccaccaa
tctatctatc
gttgagaggc
aaatgaagtg
catttacatt
ctccccecacce
gaggcatata
cgactaggcc
g999a99999
tgttgttcca
tcttgataga
gggtactact
cactcagtac
aagggatggc
gtggcaggtg
tgcctgctgg
gcccgacaga
ctttttgttc
aggtgttcct
gggagggaat
gtggtataaa
tatccttttce
tctcaggaga
cattttggaa
ctaaaacgag
gacttgtttc

ggttacaaat
ttcactgcat
atgtctggat
cggatccata
cctgggggag
atgccctgca
cctctctcac
cttcccecttece
t

aaagcaatag
tctagttgtg
cgctagtgaa
acttcgtata
aagataagtc
gtgccacgaa
cccaggcacg
aacaaggaac

Stba Stop

3'HA
loxPF
cS5"
FLAG
IRES

catcacaaat
gtttgtccaa
gttcctatac
atgtatgcta
atttgttcca
aggacctaag
ctttcctgtg
cctcgaggct

Truncated human CD2

LoxPR
5'HA

gcctctgect
gcctggceccca
tatctatctc
atggaaaagg
tatgatgtca
ttcaatgcta
cacccactcc
aggtctgcac
atcttctgat
atggggggat
cctatagggt
agtctctggg
gaagtcagaa
aaggaaagca
gcatgcccta
gagactacaa
gaggtgtagt
gctggtgccc
ctgctaatgt
agtttctagt
aggaaaggga
gatttcatgt
gtgtgtgtgt
tgggattttc
aaaaatgtgc
tctgggccat
tgttctatgt

ctcaagtgct
agagaatcta
tatctatata
tggcagaggg
gtcttttttt
tcccaaaagt
cacctcttgg
gaccaacggg
acatatgcag
gggaggggag
tgcagatccc
cacagacaag
ggaatgctgg
ttccttcagce
ggattccaat
atcccagcat
agtgtaatag
agttgggaga
tattgacaag
gtaaaccagg
ttggggatgg
agcctatgaa
gtctgtttat
ttagaattct
ccttcteect
tttcagatct
gcacccacaa

gagatcaaag
tctatctatc
ggtactacac
tttctteccta
ttattattag
cccccaccect
ccctggegtt
cctctettte
ctagagacac
gggtactggt
ccccecectecce
atgattgcaa
gagaggctgg
gcctcagtga
ggtaggacta
gccttgtgcet
atagcgtgaa
cgaagtggag
gagggaagga
aaaccctagg
ggaaggaatt
tagatgtgtg
gggaagaatt
ggaaactggc
tattccttgg
cccattgaag
ctactctttg
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1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101
2151
2201
2251
2301
2351
2401
2451
2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151
3201
3251
3301
3351
3401
3451
3501
3551
3601
3651
3701
3751
3801
3851
3901
3951
4001
4051
4101
4151

gtagtggtat
caggttatta
tctctgagag
tcctggatgg
ctgggaaaca
cagagaaaac
cttggagttc
aggcagagct
ccattacttt
ggatgggggg
ctctcccaaa
tagggcacca
cgaagtcaca
ataatggtga
ctgtataagg
actggggtgt
taggtacccc
ccaggggtcc
tgtctgctct
agcgtcagca
tgacgagctg
agctgtcgtc
cgcgccgagce
gaaggccttce
agaacctgga
cggcacacgc
cgtggagcga
ccttcacgcecce
aaggtgccgce
ggaggtgctg
aggttggcgce
cccgacgtgce
ggtggacaag
gaggccggcg
ccgcectttece
gttgggcttt
ccccecceccecececce
aggtggtctc
atatgggaag
attttagcectc
actcagctgce
tgggagactc
agacaaccct
aggctgaggc
gagctcaaag
aggtggtggg
gggcaattca
ccagaggtgg
atagggtgag
ataagcagaa
gaggggctta
attctttgga
aagaaatgcc
taggatctca
ttagaaagtg
agaatctagg
ttagggttcc

gttgggggaa
aaaaatgtcc
gaagagagga
gaaaaccagc
agacaagact
agaaccagaa
tgccagtatg
ctcctteccecce
agtttaaagc
tcggectttgt
ctgttttttt
gagggcgctce
gcggtttgtg
tcagtttctg
accattcgac
tcgagagtga
aatgctctcc
tatccagccc
gttctcctcect
agtcgctgaa
ggcgagggcg
cgacgaggcg
gcatcaagcg
tccaaggaga
gaagacgcgc
tggagaagcg
cgagagaagc
cgaccatgtg
ctttcacctt
aaggccaccg
ggagcgecggce
acacgctgct
agcgacagcg
cctgaccctg
cttttcaaac
tttttttttt
gaagagcagc
tcaccagcga
aatgacccat
cctagttagg
accaccctac
caaagcccaa
tgtaggggca
aggagacttg
ccagcatgag
ggtgtatcac
aaattccacg
cccactggaa
gtaaaaggca
ggcgggtaga
tttacaaagc
aagagagagg
cttgttaaca
agacagcagg
tgttccaaag
aactgccttc

agcagggggce

ccgtaaaatg
acagactcaa
gctagcttag
ctccccatgce
agaatagccg
gaaatgttca
agaaagtcaa
caaactggtt
tacatcgctc
acctatccgce
tttttgtccc
tgctatttcc
taagggtccc
acccgaagct
agactggtcg
acaagtctag
ccagaatcgc
tcgctcectgcec
taggatgaag
agagtcggag
agcggcccga
gtggaggtgg
cagcggcctg
agatggagaa
ctgaagacca
catgaacaag
tgaagacatc
gtgtatgcgce
ccacgtcaag
agatggtgga
gaggccactg
ggagatcacc
actgagcagg
ccgccecccectg
tttctetttt
tttaaacaaa
cctccaaagc
cagcctcaat
gccctggttg
cccetecggece
ttcctgagcet
atttctgcaa
gctttctagt
taagttcaag
caatttagcc
tgatagagcc
aagataaaat
gacctgaggg
gagtgtttgg
gcctgggaaa
tacaaaacct
aagctagaag
acacaaagaa
gcagcttccg
agacgtcagc
cgggaagcct
agcagcgagt

atgaactgtt
gactaggact
agttctagag
ctggctcttt
cccteectte
gactggggag
ggatgaaaat
aaaatcccga
ttttgggggc
tggaggcttc
gtttgggaca
aaaagttaag
tgggaatatt
ttgctctcte
tgaccagttc
tggatttcat
cagcacccta
ctttccagtg
tcaagctgcc
gcactgcctg
ggatgacacc
aggaggtgat
cggcgcgtgg
gaccaaggtg
aggagaacct
ctgggcacgc
ccgggacaag
gctccaagac
aagatccgcg
ggtgggtccc
acctgctgcg
gaggagtcgg
actcgcaggg
atcccccacc
gcattctaag
€Ccgggggggg
acaggcctta
ttggacacag
tcttgatcca
cctccccaac
gtttctccectt
gaggaaagag
gccagcttgce
gcctgcctgg
agatgcagtt
cttgcttaga
gtgtgtagag
tctttggggg
tggataaagg
gggtggtagg
gcacacagga
agggttgaaa
attcaagagt
ggtcaggagg
ctgattggat
tgttttccat
tgtggagaac

gatcgcaagt
ggtgctaggg
ttataggcag
aaactctggce
tattccaggg
aaaacagatc
ggtctgctgt
gaacaaactt
cggggggtgg
aacttctaaa
gcgtgtaagt
cagtctcttc
tagtgtaatc
cgcgtgctgce
cataccaggc
cctcaccaca
ttcagcttca
gcatttctca
ggccaaactg
agaaggaggg
gcggcgatcg
cgaggagtcc
acgacttcaa
cgcacgcgtg
ggagaagaca
gcctggtgcece
ctgcgcaagt
cgctgtctac
agggcgaggt
gaggacgacg
cgggagcagc
acgccgtcecct
ctctgccctg
cctgcccaca
ccccagtcetg
gggaatacac

gaccgagggg

tctgggtagg
ggatgctttt

acagcttcat
ttcctcaccce
caaatcctaa
tctcccagag
gctgcagagt
tcaaaataag
aggagggggt
agacctttgce
aactaaggca
ccccaccaaa
tgtgtgggga
gcacgtgagt
tggaattaga
cccactttgg
gaagtcagtt
tctctettece
gcccggaaaa

tggcagctgg
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4201
4251
4301
4351
4401
4451
4501
4551
4601
4651
4701
4751
4801
4851
4901
4951
5001
5051
5101
5151
5201
5251
5301
5351
5401
5451
5501
5551
5601
5651
5701
5751
5801
5851
5901
5951
6001
6051
6101
6151
6201
6251
6301
6351
6401
6451
6501
6551
6601
6651
6701
6751
6801
6851
6901
6951
7001

ggaaagcaag
gcagggccag
atggatcttt
gttccttgcc
gctgcttcat
tcctaaggac
cacctccccce
gtattccctg
ggggatgaaa
tttttatttt
tggagacgga
gtgctgatgg
gggagtccct
tgcttttcta
gagggtgtca
gggaagaagg

ggctggggtt
cactggaaca

tagtgccctg
gatgtgtcta
ccaactgttt
ttcccecacgg
ataggcctgg
tgagagaaag
gtattcatgc
cacctctcct
gaacaatggg
aggaaggatg
cccttatgcet
gttcctctgt
agtcctccgt
tgaaaattca
caaaccaagg
ttacactgag
atgtcactat
atctctttat
taagtccttt
gtgtgtgtgt
tcctattcac
agtcaggctc
ttctgaatga
gagctgagag
ggctgagctg
cttttggttt
gtatgtatgt
cacacacaca
cttaaaactc
ggagactgct
tgggctcctc
tccectececcte
cctccctecce
atatagccat
catgtctcca
ttgtttgttt
tagcgtgtgg
cactctgaga
tttttatgtyg

gtgcctctgg
ctggcttgcce
ctctaatgtg
tttggggccc
gtccaaggct
acatttgttc
aattgatagc
cttcttagaa
accacaaacc
taattttttt
gaagctgagg
gctaatgttg
tgagttgctg
aaaggatttg
taggactaag
gagagaggaa
gcagaggtag
cttcttaacc
aggtagatcc
aggtcacaca
aaaggttgaa
ccagggcctc
aggagaatag
aacaggtgta
tccagcaacc
tggaccaaat
gtttttgaca
tccecttggaa
actacctcaa
gcatgcctcc
aaagggttgg
gagcctccca
gtatcttcca
acgatcaaat
ggatctacga
aacaccttcc
tttttaatgt
gtgaaggctg
catatttgag
agctagaacc
tatccctaca
ctgagagctg
agcaaagcac
ttattcactc
gtaccagcaa
cacacacaca
tggcccectge
ggacaaagac
accatctctg
cctccecctecece
tctctceecte
gctgagctct
taacccctgce
ttgtttttgt
gacatcacac
cttcatcttt
tgtgaacctt

agctgagcectc
caccctaact
aaactttaga
cctttacctg
tgatttctta
cccecctttaat
tacaggctac
ttgtagctca
ttttatacca
ttcttggtcc

agggtgggta
tgggcagatg
tgttctggtyg
tgtgaggtta
ggaaaccagg
gggagggagg
ataacaatag
ttgtgttgta
catcattact
gcatgcaagt
gtcggcagtc
atcctccaga
ggatgagagg
catccacaca
ctgcgttaag
gtaccctgcc
tcctgtgggt
aagtaatgcc
acaggctgag
agcagcagtg
cttcccacca
gccgttcatg
ccaactggtc
agggaaacta
agtcccttta
aaggccttgt
ttgtgcattc
gaggataacc
gcagggtctc
cactgccctce
gcaggcatct
agggctgaga
ctggagctta
tttttttttt
gttacatcat
cacacactcc
ctcagttttt
gaaccatttc
gaaaggcatc
tccecteccte
cctccctect
aactcagatc
atgcgtgagt
tttcagtagt
ctgttaggca
cctcttacat
tatgagttta

cctagctgga
ccctctecage
gcttgccaag
aaagttgggg
tagttactga
ggctgatcag
ttcecttectee
ttgatatttt
tacaaagctt
ccttcectece
agtgttggat
cagtttcctg
agcagccgga
tattgtccaa
agtgaaaggg
gagggagctt
ccaaaatatt
cggttgtttg
ttcagagcat
ggccaaactg
tgggtcctgce
tgtgttcctc
ccaccccaga
ccagttgtac
catctatttt
tgcaagtgat
tctgactgtc
atttctgagg
ttcttacgag
tccacagggce
aaagaaatgg
ctcccatctt
attggcatta
tctgccaagg
cagactcatt
ttatttattt
atgtgtgcac
cctcgtacca
tctctggect
cccgecccecece
gtgtgagccc
gctgagagct
ccattgcttt
ttttttgaga
tacatacaca
tggccactgce
gctgcttctce
caggcctatg
tacatttttc
cctcceccectcecece
gctccagaca
tgcctgceccte
ccctettttt
cctagaagtg
agtgccctac
caacctcttt
tatgtagcat

agctggagca
tgcttctacc
accctcecctgt
agagtggggt
ccaggttttc
gagcaggcaa
tcacctacat
ggggtgggga
tgctttttat
tctgaatgct
gaggtcctct
tgggctctag
ccaataaacc
agcagttgct
ggaaagaaga
cctagagtgg
gagcattctc
cttgacctgg
aggaagcagt
tctggctgca
ctggatctac
caccccagtc
ggactgcaca
ccacatatca
gttgcctggc
gaatttcctg
tcagaatctc
ctgcactcca
ccgcacatac
tagagttcta
atattgatac
ccaggagaca
attccaacag
gatcctgtta
gagttagcag
atttctcctt
ctgagtgagt
tcctcggaaa
ggggctcact
agtggtggga
tgagggctga
gagtgctgag
tcccagaccce
cagccttact
cacacacaca
tgataataac
aacatgttga
ggtctctgct
cctccctecce
tccecteccte
gggtttttcc
tgcttaaaag
gtttgtttgt
gaactagttc
cattgaacca
ttaaaagatg
gtgaatgcaa
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7051
7101
7151
7201
7251
7301
7351
7401
7451
7501
7551
7601
7651
7701
7751
7801
7851
7901
7951
8001
8051
8101
8151
8201
8251
8301
8351
8401
8451
8501
8551
8601
8651
8701
8751
8801
8851
8901
8951
9001
9051
9101
9151
9201
9251
9301
9351
9401
9451
9501
9551
9601
9651
9701
9751
9801
9851

aagccctcag
gttacagatg
ttctctgcaa
cgcacgcacyg
cgtcttagtc
taaacaaaca
gtaagtgttg
tgaaaataaa
ttggctccgt
ggctcctagt
gcagtagggc
atacacaagt
atccagagga
catctgtgac
gagcaccaga
acatacatac
aataaaaatg
aaaaactccc
tgataaaata
caatgcattt
atgacggcca
gaggggtctg
gatgcttgtt
tgtgatcagt
agtgaggtgg
aggcccagac
caagttcaag
tctctcetcete
tcectectect
gagacagggt
gtagaccagg
agtgctggga
tcttaagaga
gtttcgtctt
aaaccgaaga
agatagagag
acagacagag
atgtttttac
gaggaggagg
cataaaggaa
aagatgtgca
ctctgtcctce
aagggtttgce
cagtaagagc
cctcggcececcce
tttgaattgc
agtttcaggc
tttttttgtt
aggccatttt
cgagaggctc
gtgtatgcaa
agagaaagga
cagcagccaa
aaaaaagtag
tagacaatct
ctctcaggct
atctgattaa

atgcttaaaa
gttgtgagct
gagcagcaag
caagcacgca
atggtaatca
ttgattgaat
tgaattcatc
cccagagaat
ggttgggaga
gtctacgttg
ctctagccac
gcacatatat
cctgggttca
tcgagtgcta
gatgtgcgca
atacatacac
aaatgaatta
ctcaaataag
cagccagaaa
atctgtaaat
gcagctgcag
cttctgcttt
ggcccctttg
tctagactcc
ccaggtgtgg
aggaggatct
accagcctaa
tctctectte
cctcecctectce
ttctctcagt
ctgacctcaa
ttagagatgt
aaaaaaaatt
gaatgagtaa
aaacacgtac
acagagacag
cagggaatga
aaggtactat
aagaagggag
caaataaccc
gacaaagcaa
agagccagag
aattcgtggt
tgtgatgaca
ggagggaatg
tgttctaaat
caccacgccc
tgtttgttta
cacattgtgc
agacattcac
tccgtcatgg
cactggctag
gccaaccctt
ggctaggggg
tctctgaggt
ctttgtctca
atcagttaac

aaaaaagata
gctgtgcagg
caagcacgca
tgcgtaacca
cctcagacag
gagtggataa
tctgaaaaca
ttccataata
gcctactgct
ggtgcctcac
ataaggcact
tacataatat
attcccagca
ggggatctga
tggtgcacat
atacatgcag
aaatgaataa
ttcatatgta
tatagctctc
aagacacatg
gctatggcct
ccagatcctt
ggttttctgt
cttcctccca
tggcccatgg
caaggtagat
gcaacttaat
tttcecttect
ctcctectcece
aacagccttg
actcagagat
gtgccatctc
taaaatactg
ggaaagccct
acacacacac
agaaagacag
aggactgagg
attcaatcac
aaagaaagag
aaatcagtga
gtgctcattc
tctgaagtga
agcagcagat
tacggagctc
tggaaaactt
ccaggtggcc
aagcatgtct
aaagtacaac
aaacatcaca
cggaaggtaa
acctttgttg
ttaaaaggga
ggtctcccaa
atctccgggg
ggtgacatta
gtttcaaatt
actaatgttc

ttagattccc
tgctgggaac
agcacgcaag
ctgagtctct
cccttagage
attttaaaga
aacaggcgag
gaaagctccc
cttgcggaga
gcctacctcect
tgcctgcata
aaaccaatta
cttatgtgac
tgccctatte
acatatatac
gcaacttaca
gcaaatagat
attgatatca
ttgtttcttt
ctttctatgt
aacaactgag
ttagctacaa
gcctctggaa
acctgaaaca
ctgtaatctc
atttgcctgg
gaaaatcaac
tctctgecte
ctgtctgttt
gctgtcctgg
ctgcctgtct
accactaggc
ggggtaaaac
acatcgatgce
atgagggtgg
agacaaagag
ctatggctca
ccatcactaa
tgaaggaggg
aagcaacaga
taaatgacgt
caacaagctc
gttcaaaata
agtgacaagg
aaaagaggaa
tttcagcatt
taaacaccat
catgcgttac
cagtgaactt
cagtcttagg
ttatgtaaca
aaaggatagt
ggatccctga
actcttacag
atggagctca
ccactctcct
accctggatt

tggagctgga
taaacccagg
cacgcacgca
tcccgagtge
ttcatattag
tctttgtctt
acgcttacgt
agactcagcg
ggttgagctt
aacttcagct
tgcaatatcc
cctgctgttc
agttcacaac
tggtctctga
atacatacat
catatgcata
ctctaggggg
taccagtttc
tcctgtggtce
ggtggtgaag
catccccggg
ggttagatgg
atagggatca
tggactgaag
agtactctgg
gcaatgtaag
tctctecttte
ctcctectcece
tgttccttta
aaccctttcet
ctgcctccca
taagaacctt
tcagtggtat
cagtgtgaca
ggggagatag
acagacacag
gtgatagagc
agaagaagag
ttgtcattta
aagggagagg
aggtctgtgt
ctctccgtga
gctctaaagc
cttcctgctce
ggaagggcct
gttagagtgc
tgcatccggg
ttaagtccgce
ttatatacac
gaccgttgga
catgccecgtg
gcttgctgga
gcacagaccc
atgtggttga
gctctaaggg
ggtggagaga
taataatcta
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9901

9951
10001
10051
10101
10151
10201
10251
10301
10351
10401
10451
10501
10551
10601
10651
10701
10751
10801
10851
10901
10951
11001
11051
11101
11151
11201
11251
11301
11351
11401
11451
11501
11551
11601
11651
11701
11751
11801
11851
11901
11951
12001
12051
12101
12151
12201
12251
12301
12351
12401
12451
12501
12551
12601
12651
12701

tagcccagag
tatatgctta
gccaccttgt
aatatatatt
acacacaata
agtgaggtga
agagtgatag
cagtcttgtc
gtacaaacca
catatagcca
tagatgtctc
caacacatca
cattcttaca
ctgaatgaga
ggctagatta
taaatacaag
ctcagtggtg
gtaaaaacaa
aggatatacc
ctgtggcatg
acgatactca
cactgttttg
tactgagggt
tcttgctctc
gactgctcca
acaattatgg
cttaatgaag
taaattgcct
aaaccaaacc
aaaccccaag
atggggccat
tccttececte
ctcagctgcet
tgaactttca
tttccagtca
agtgggatgc
taacttggct
tccteectte
atgcatatga
agatcccatt
cttaggcctt
tccagcccect
tttgctttcc
ctcaaattca
tatgtatgta
atatacacac
accttttcag
accactcgtt
ttctcccact
tggagctctg
tgttctggtc
ctcccctgac
ctgttttttg
gtttttcgag
ctttgtagac
cccgagtgcet
gtttttacaa

gacaggatct
tttgtaaaag
tctgttttct
acacacaaat
tatgtacatg
agcagggtgg
aaagacatct
ttcaaactta
tgcccagtgt
aagctgtttt
ctgcctcccce
agctgagagc
gaaatgctac
cgtgacataa
gacgagttgg
ggcaaaatgt
aaggttctgg
aaacaaaaac
tcctttagga
attagagcag
gaggtttata
ggaaggatta
gggctttgag
tctgcctcca
gcaccaagct
actcacctcc
cattaaatta
tagtcatgct
aaaaaaaaaa
acaccttcct
tctggtgcat
cacagcttcg
ctgttaagta
ggttctgaca
actcatgaca
cccacaaact
gcccaccttt
ttccattaaa
gtactctgtc
atagatgttg
ctggaagagc
aaacttcttt
tctctctaat
tggcctctte
tgttaaatat
acgcacatat
tctgtaacat
attggataac
ctcagcattc
tgacatttcc
tcatttaggc
gttgcagaag
ttggtttttt
acagggtttc
caggctggcc
gggattaaag
tgtttccatt

gtgtatgtgt
ccggaagaca
ttaatattaa
atatacacat
tatatgcatg
ttccecectagg
tgcatgaaag
cagagatatg
tgtttttttt
caaattcact
cacccaagtg
ctgctttgta
aaatgcaagg
gagaggccaa
ctgaaggatg
agaattagag
gttcatcccc
aaaaaaaacc
gatgatgatg
agagggatat
tattcgaatg
ggaggcgtgg
ggttccatag
gctttcagat
tgcctgceccectg
tgaaactgta
attagttaat
gtgtcttcag
aaaaaaaaaa
cctggttcag
ctggaggtcc
tgtctgtgga
agggtggata
gttttgactg
gagggcagga
cctggtcctg
ttgttttaca
cttttttttt
atgtcttcag
tgagccacca
agccagtgct
ttttaaatcc
aacccctceccce
ctctttgcca
acatcacata
atgtatctat
gttacttgca
cagttggggg
cttagttgcc
ccttgtcatg
tgccatgttg
ccgcagtctce
tttttttttt
tctgtatagce
tcgaactcag
gcatgcacca
ctctcttcta

gtacaagctc
acctctcctg
aaatatatac
tataaattaa
tgtgttggtt
caaaacaaag
atatctttat
gctgtctctg
ttttttccaa
acatagtgga
ctggaattat
gaaaaggaaa
aagaaagaca
caaaaagcca
gtgcagttag
acaggggttt
agcacatcaa
aaaaacaaca
ggtctaaaag
ctattgtggt
ctaggatact
ccttgttgga
cccacacaag
cagcgtgtaa
ctgccatgct
aacaggctct
taattaatta
ggggaaaaga
aaaaaccaaa
gacactttca
cttgctcaga
ttgacaccca
tcaagtcctg
gacaatcata
ttttagtgtg
gaattacctt
atttgagaac
taaaaggatt
atacaccaga
tgtggttgct
ctaaaccact
aaaatataat
atgtatcccg
tatatgtgtg
tgtcatacac
tttctaaata
gattcatgat
ctttcactgg
tgtggttctt
ctagcatgta
ttggaactct
agcagacagg
tttttttttt
cctggctgtce
aaatctgcecct
ccatgcccgg
agatgttccc

ctggtgtgtg
aaggatgctg
gttatatgtt
taaatatagc
gtatgaaaac
agtgggcaaa
ttttgtagct
gctctcaagt
gacaagattt
ggacgaccaa
aggcatgtgce
ttgaatggaa
tttctctgta
tccttgaagt
acaaataaaa
gagactgtgg
aatcagtcaa
aaaatgagac
ggggagtagc
ttaaatgaaa
tgtttggtgg
taaggtgtgt
tcaagtctgg
agctcttagce
ccctgcececatg
caactaaatg
caaaatggtg
aaaccaaacc
acaaacaaaa
taagcatcac
gatgccctgce
tgtctctgcc
tctgggttga
gaactgaact
acaccccttt
tcccagagca
aatttcagct
tgtctatttt
agagggcatc
gggatttgaa
gagccatctc
gacattattt
ccctcactcet
catatgcata
atatatgtat
tatagataca
tccagggcetg
ggaagacagt
tgtctagggt
gtgtcatcct
acatctgtag
gttcctccectt
tttttttttg
ctggaactca
gcctctgect
ccctececttet
taagccttag
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12751
12801
12851
12901
12951
13001
13051
13101
13151
13201
13251
13301
13351
13401
13451
13501
13551
13601
13651
13701
13751
13801
13851
13901
13951
14001
14051
14101
14151
14201
14251
14301
14351
14401
14451
14501
14551
14601
14651
14701
14751
14801
14851
14901
14951
15001
15051
15101
15151
15201
15251
15301
15351
15401
15451
15501
15551

gcgcagagct
cactatccct
tctctcectgtce
gggtgggggg
tatttgttga
aaatcaaatt
gcctacaagg
aagcacgtgt
ggcaactcga
ctgagacagg
gaactgacca
gaaggaggac
atgtagacca
ggcaagtgcc
ggtgagatgg
gagttcaaat
atctgacgcc
tacaataata
ccagacatgg
agaccaggtt
attaagagca
ctgagtatga
ggggtgccag
taagtgctga
tctagtcaat
aaccttgaac
cggactctgc
gttttatgtg
aacattttac
gcacaaaata
cagacaacca
ctggacagaa
acagagatga
gtctggctga
ccagggaagg
agtggtctgg
ggctttgaag
aagtcattgc
gtaggaaaaa
cagacaggag
tgtgggagag
aagctaagga
gacacatgag
cttcagcaac
ttgtctttgce
aacagagaat
tcagttcttg
aaaactaatt
ttattatttt
tttaaaaaac
actctcccag
acacacacac
gtcagggttt
aggctggcectt
ggtaaaggtg
gtattatata
tcaagtacac

atagatgtgt
tgttctctac
tgttgccaag
tgggggggtg
gggaaagtgt
ttggagaaaa
gtcctgtcct
ggtaaggaca
ggaaatatca
agagagggaa
gcagctcatc
aggctcttac
ggctgacctc
accatgttca
ctcagaaggt
cccagcaacc
cacttctggt
aataaatctt
tttctttgtg
ggcaaactca
tgcacttttt
atacctgcac
atctcttgca
agacccatct
tttttttttt
tcaccaagta
ctgttaaagg
gtacagagat
cctctgagct
catgatgtgc
ttttcctgga
aaagaagacg
agaggtggga
gtaagacaga
gacagcaagc
ctggaatcca
ggtcagataa
aggaatagaa
accttggcett
gaaagagaga
tctaggatgt
caagaatcac
gatccccgceca
gtaataccca
catgcttgct
gaataaaaca
agctagccca
tggtttccta
ttaattaaaa
aaaacaaaac
aaatcctgag
acacacacac
ctctgtatag
tgaattcaga
ttttctatga
tatatatttt
acagtgaact

tggagatgga
attttgattg
agaggcttct
g9g999g9tggg
agacagccaa
gacatcaacc
gcagataaga
aagggggggyg
ggccccaaga
caagaggaaa
tactattcat
tctgtagceccce
aaactcacag
ttcattcatt
aagaacactg
acatagtggce
gtgtctgaag
ttaaaaaata
tagccttggce
cagagatcca
tataaatttt
attagtgcag
cctggagtta
tgggtgctct
ttttggacag
gccaaggatg
ctgggtttac
caaatccagg
cattcatagc
attgagctag
accaccagta
tgatgagcta
aacgatttta
aaacgtggga
agcagcagca
gtgggcagca
agaactcttt
tgacagggta
tgaatggtga
tgccccaatg
tccaaataaa
acagtcttgce
cccacagttg
cttagcatct
tcttatgtgg
tttctagaac
cagttcctga
ttgccatgtg
aagaaatggg
aaaacaaaac
tttggttccc
acacacacac
ccctggetgt
gatctgcctg
cacctgggtc
acttctgagt
gaaggagtta

tcagttgggg
gttgtggttt
ttgttgcagg
gggggcgtaa
cagtctgcag
ctgataacga
gggggacaga
tggtgtagtg
cagaaaaaag
tcaggagaga
taatttttgg
tggctagccc
tgatctgtgce
aaaatatttc
actgctcttc
tcacatccac
acagccacag
ttctttttat
tggcctggaa
cctgcctcecte
aattatgtac
gcacccacaa
tagttatgct
cttaaccaat
tgtctcaagt
accttgaact
aggtgtgtgc
tcttcactta
gctcacccac
gcactaggga
taatgaagac
acctggagta
gacagaggtg
aggaaccagc
ttgaagtccc
gggagcctgg
ctatcctggg
tgaataatgt
gaatggggag
ttgacgcctg
taaacctgcc
ctgtgtctct
cttcttgcac
tcaaggcact
gattaagacc
cttacaaagt
gtcttccagg
atatgccact
ctggagagat
aaaacaaaac
aggtacatac
tattttgggg
cctgaaactc
cttctgccte
acataaattt
atctgagtgc
taggtaattg

ctgggcacca
cctgtaatgg
g9tggggggg
gaactacatt
ttctatagca
ggctcttggt
aaccactttg
gtggaaggaa
aaaacacctt
ggagaggaga
agggaaggga
gcaactctga
cagggttaaa
tttttggact
caaagatcct
ccataatgac
tgtacttatc
taattttttyg
ctagttctgt
aagtactaag
atgtatgtgt
aggccagaag
gtgtctgacc
gaaccacttc
atcttatgct
ccagatcctc
caccacaccg
atgctaggca
tagttatcaa
gacaaaggaa
ccagctaaga
ggacagagag
gttagatcaa
tacgccaaag
caagctggga
tagtgagcag
accctacagg
cttaagcaat
gaccattctc
agaagtgttt
aatttctgtg
ctgtgctgga
tacatgatca
tctcccaatce
ttctctgggg
tgggtcagtc
taatacatgg
cctaaattta
ggcttatatg
aaaacaggct
acacacacac
ggtgtttcaa
tttgtagaac
ccaagtgctg
tcttaaagat
ttttcctgceca
tgagccacta
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15601
15651
15701
15751
15801
15851
15901
15951
16001
16051
16101
16151
16201
16251
16301
16351
16401
16451
16501
16551
16601
16651
16701
16751
16801
16851
16901
16951
17001
17051
17101
17151
17201
17251
17301
17351
17401
17451
17501
17551
17601
17651
17701
17751
17801
17851
17901
17951
18001
18051
18101
18151
18201
18251
18301
18351
18401

tgtggatgct
tgttgttgtt
tgtctggtct
ggacccatct
ttcctgaccce
ccattcctat
gaatttgcta
tgtggcctct
gctggctagce
tgttaagcag
catagcatgg
tggaagctgt
tgtttgagaa
cacaacactt
cgacagatag
ctggtcatcg
ctggcattag
tcggacagag
gtgtttggga
tttgaggcaa
aaatctaggc
ctcatacctg
gatgattcga
aaagcgtcct
cattgtagta
ttcattgtag
gtttcattgt
gggtttcatt
tggaacacag
ggaagtaggc
ttctgcatgg
tttgtaccta
tttctcctag
acaaagacac
acactcggct
ctcactgggt
gctcctatcg
taactctgat
gatgggagca
gacagatgca
ccaaacaaac
gctcgtctag
catccatctg
gtgacaatgt
aataaaaacg
agaagcagct
ggagaagggt
cctgagatct
cagctgatat
tttgtgttca
gccccaggga

ggagacaggg
gtggatgggg

agctggggtt
gagatccaac

cccttgtggg
agcaggctga

agggactgaa
ttgttgttgt
gaaacttgct
gcctctgect
tcactgagtg
attttagtca
tctgggtagg

gctaggatgg
tttccagtta

aacaccttca
tagctggttt
atgacctcag
gtgagtctgt
gagaggacaa
tgaatgacac
ttgtgctttg
ttggcctcgce
cctggtagtt
gaagcaggag
gcctgggcta
attgtgtttc
taatcccaga
gtctgaggcc
ctcctcaaga
tccatctcac
tatccatctc
agtatccatc
ttagtatcca
agattactta
caacaaatgg
gaagaggacc
gagtaaaccg
ggcacagggg
aaagttatag
ttgaaattta
ttggtgagtc
tatgcctggce
ttttgttagt
tttctgctgg
ataccatacc
ctgggctgga
aggtcctgag
taatgacatc
actcacatac
gaaagagtca
gacccctgtt
gaccctgtaa
ctcagacact
gaagcccccce
ttcagagatg
gtttagaggt
tggggtgggg

gggggcgggt
atcacagaaa

tgtaaggcat
tggcaccatc
gcaagccagg

ctcaggtcct
tgttgttgtt
gtgtaaatca
aagtgctggg
ttcttaactg
ttcaaagcaa
ccttagcttt
cgtgaaagct
cgagtgctgt
cagagccgcc
ccaacagtga
aaaccacacg
ctgctgggtg
gcgatgtttg
tcttgcattg
ctggcactgg
tttcttggct
tcttctggat
ttttaagacc

tgggaggcac
aggaggcaga
ctatgggggt
agcttcatct
tgaaaattat
gggtttcatt
acgggtttca
tcacgggttt
tctcacgggt
ataaatgttc
atgccttgca
tgctgaggct
agacaaggtg
aagaaattct
aggaactgac
ggatacatag
aaatccagag
attaccttgg
tgtaggactt
cctttccatt
tggcttccat
gaggtggctc
ttcaattccc
ttatgccctc
attaaataaa
ggtgcagata
gttgaattag
gaggaccagc
ggaccaccta
ccaacacaca
atgcacctaa
caggtggggt
aggaggtgtg
gtactggcta
aaggagcttc
tttctcaatt

tctgggctgg
ggaagcaagc

ctccaaaaac
ttggtttgat
ggctggcctt
attaatgata
ctcatccatc
tgacagttta
aactaatcag
gggatctgga
caactgagct
ttagggagct
aagttcaagc
gccgcatgtc
tcctggtata
gaaagagtat
gttcgccttg
tcttcgatga
gatcttcact
caagccaccg
agtttcagct
tgtttcagga
aaaaaatcta
ggctgggggt
atgtagtttg
agtatccatc
gtagtgtcca
ttgtagtatc
cattgtagta
ttcatgccca
atcattaatt
gttcacggtg
gtataggaga
atttttagaa
aggtggactc
acattcaaga
gaagaggctg
gaaaggaggg
atggtcatta
aactctttat
cttttagttg
catttttgaa
agaggttaag
agcaaccaca
ttctggtctg
taagtaaata
tttgcactca
ggaaggttga
agtcttaatt
acagacagct
tacagtagag
ccctcaagag
aggggtgggg
ggacgtggaa
gttttgtgtc
agttgaggaa
agtgatcaag
taatcttggce
cagtaaagaa

aatgatgtgt
tctgtagcectc
aaactcacag
tggatcagta
tctccagcececce
ttttgctcat
ctcagacctc
ctcactagag
gtagctgggt
tgggcttcta
cagagtcagg
tgcttcactg
tacttgtaat
aaggaaaacc
caactctttg
tgatgatact
tcttgtgact
ctactgattg
acagagtaaa
ggcagaaaaa
ggcatcatag
ggggcaagag
ccaaagctac
tcacaggttt
tctcacgggt
catctcacgg
tccatctcac
gcatagttct
ttatttacta
gtgaatgtta
agagattaac
gaaccacact
gagtataacc
ggaaagagat
gagttcaggc
catagattgg
aatgtatatt
tgcagccagg
tctgacgtca
aacaaaaaaa
agcactgact
tagtggctca
tctgaaggaa
aataaataat
accaatggac
aagaagctga
aatctggacc
gatatgaagc
gacttctggg
actggaggag
gcatccactt
cagtcgtagg
aacttgacac
atgcttctat
ggggaaaggc
tctataagag
catccctcca
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18451
18501
18551
18601
18651
18701
18751
18801
18851
18901
18951
19001
19051
19101
19151
19201
19251
19301
19351
19401
19451
19501
19551
19601
19651
19701
19751
19801
19851
19901
19951
20001
20051
20101
20151
20201
20251
20301
20351
20401
20451
20501
20551
20601
20651
20701
20751
20801
20851
20901
20951
21001
21051
21101
21151
21201
21251

tggccactgce
acttccttgg
ctccccaact
gactaagaca
gaaaagaaaa
ctctctctct
catgtctgta
ttgtcagttt
ttgtcaggca
tccttggaag
ctaggagcac
gcatggcagg
tttatgagct
gtggattcta
tgtgtgtgtyg
gacctttacc
gtaggctagc
caaaagaata
atactaaatt
tcaaagagaa
agatgaatgc
atgtatgctt
agttttcacg
cattaatgac
cggaagtagc
tctattctaa
aggtctcgat
aagtagacat
tcatagtctc
gagtcattga
gaaatagact
aacctagctg
gcaagaggca
aactgagttt
aacaaacaga
ttccagaggt
catctgtagt
gctacagtgt
gcagccttcc
gagatagagg
aaaacaggat
tatattagct
aggtaacagc
gctaatcacc
catcacatat
acagaaagcc
taaaatctgt
aagagcgtca
cctgccactc
tctcaattgg
atgaatccta
ttagcttcag
gtctgcacgt
ctgaggaggg
tacaaatggc
ttttaccagg
tcctaaaata

atcagctcct
tgaacagcag
tgcttcttgg
gcggggaatg
aagaaaaacc
ctctctctct
tgccatagca
gctccttcaa
attgctttta
tggtccttta
actgggcttt
taggctatca
tgagccacaa
tggcctctce
tgtggtgggg
tgcagcccga
ctgggtatca
atggttatat
atgttatcag
ttaggagata
tgtgctcecgt
gtgttcttct
ctggagtgga
cctacatttg
tcagtgatga
accttacaca
ctccaggctt
gagtaaaagc
tgtcagtctc
ttcttctecge
gatggaggaa
ggcagtggtg
ggtgtgtatc
caggtcagcc
catggctgga
cctaagttca
gggcatctga
actcatataa
acaggtgtgg
ctggaaaaaa
actagtaaga
gtgttttaaa
cccttgtaga
agcaatacaa
acatacaaat
aagcatatac
actcccaaca
agaccccccce
tagttaagca
acatttaagt
aaatcatcag
ttcttaaaat
ttttctgcac
cttcagatcc
taagagccat
atcagcctgg
agtacctttt

gcttcctgac
tatggacgtg
tcatgatgtt
aaatatgaag
ctatttctct
ctctctctct
tgtgtgggaa
tcatgtggga
cctgttgggce
ctaaacctag
gaggagatct
aatgagctgt
aacaagtctt
tatttgctaa
ggtaagaaga
actttggcag
tagagaaacc
gtgctttgtc
agagctagta
tggggaatat
gtgtgtgtgt
tcceccacccce
tcacccaggt
cttcttgcectt
agcatgcgca
ctcataaaga
tggacaggtt
ctgggccgtce
acagactatc
cagaaattaa
gaaggtgaag
gcacacgtct
tctaagagtt
aaagctacac
gagatggctc
gttcccagtt
cgccctcectte
ataaacaaat
gaggaatgtt
atctctgaga
aaacaaaaac
atataccatt
ttttagattt
acaccaatag
cactgcagta
acgtaccatg
tacaagacgt
caaaagacta
gtagtgggaa
ttaatggtga
aatattttat
taagtgccta
aaggtgtgtg
cccccecececcece
cttgtgggat
cagtcccctt
aatggaaaca

ctgcttgagt
taagttgaat
tgtacaggaa
tgtaaaaaat
ctctctctcet
ctctgtgtat
ggtcagagga
ccctggcecat
caattagaaa
aactggctct
gggatcaggt
ctccctggcece
tcaactttag
atgatcggtg
gaaaatgtga
cgggagtcag
ttgactaaac
agcaaggaat
gactaaaggg
ctgggaatat
gtgtgtgtgt
tccctaggtyg
aatgggagac
tgcaactagg
gagtgatcaa
tggatctgaa
tcaggcatct
tctctecctgg
tgtgacccag
taacgatatc
atttttatta
ttaatcccag
tgaagccaga
agagaaaccc
cgtagttaag
accatattgt
tggtgtgtct
ctttaaaaac
ttcaatctca
tcctaagatce
ctgaagtttc
gggggattat
ttatctttat
gtgtacttgt
cgcagagttc
aactgctgat
gaaataggtc
aatggatgtt
agtgtggaag
aagactagtt
gggctttctce
attaaaagtg
tctttgctge
cccagacccce
gctggaactt
aacttaggca
agttggtcaa

tccagtcctg
aaaccctttc
tagaaaccct
gaattaaaaa
ctctctctct
gtgtttctaa
aaacttggag
tgagttcagg
gctcaccctg
gcccactgac
ctttaggctt
cccaactgag
tgttctacca
tgtgtgtgtyg
agggcaaggt
gaatgtggtt
caaactttga
cattaaacaa
gccatcaagt
cctgctgtga
gtgtgtgttc
tatatataac
ttaagttcaa
tatggagctg
agctccggac
gtggtactcg
cggaaaccat
ggcctagaat
gagaggttga
tatctttagg
aaaaaatttc
cacttgggca
ctggtcttca
tgtctcgaga
agcactgctc
ggctcacaac
gaagtatata
agaaaaatct
gctcactcag
ctgtctcaag
ctgaactgtg
ctttgtggag
ctctctttgt
aagtccctac
attctctatg
tccaactcag
agataatttc
actcctaact
aactggtttg
aatgttaaca
tctgtgtgtg
atttaatttt
gggcagaggce
agagtggagt
gaacttgaat
tcccectetage
aactatcttt
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21301
21351
21401
21451
21501
21551
21601
21651
21701
21751
21801
21851
21901
21951
22001
22051
22101
22151
22201
22251
22301
22351
22401
22451
22501
22551
22601
22651
22701
22751
22801
22851
22901
22951
23001
23051
23101
23151
23201
23251
23301
23351
23401
23451
23501
23551
23601
23651
23701
23751
23801
23851
23901
23951
24001
24051
24101

cagaatttca
cacgtggaaa
ctctctgcat
gtttgaaatg
cgcaatctag
cataatcacg
ttttttgatg
gaccgcctaa
cccacgtggt
gtatcagggc
ctgagttttc
ttttttgtaa
acaaagctct
cccecgectte
aggaagtaca
cattccttaa

gggattggct
gacagggagg
cctaaccgga
cggctaggag
agtcagcgca
gggtgcaggg
accccacggt
tacatggggc
ctgacgtccg
gtttcgaggg

gaccgtgggg
gcggccctcece

agccactgcc
cctceccttect
tctttgceccett
gtgggaactg
ctcccceccecce
aatcagattt
ctcccatctce
cacttttttt
aagagcaaca
ggtaaactcg
gtggtgttgce
ttttctgtct
aaagacaggc
ggggtgtgtg
aagtcacttt
gtgtgtatgg
tgtagtttat
gaatgttggg
caataaatca
ttgagccagce
tgaggaaaca
gcgggatctt
tatgtgtatg
agtgccctag
agatggttgt
tggggagaac
ggagtgtttg
gattcatgaa
cttagagata

agacccagta
tggcaagtac
ttctgtgagce
gtggaacaga
taattactct
cagaactgaa
tctccacaaa
gtggctgatt
gccaagggcc
atttaaagtg
agcaggacat
gctaggcctc
cagaacagcc
tctcctagag
gcgctcgcecc
ttatgcatgg
ggaggggctg
gggaacctgg
tcgctgaggt
aggccaggcg
ggccggecag
tggggccacc
tcgtcagcetyg
aggaggatag
gatgacagga
ggagatgcgg
gggaggacat
tgtgactgct
actcaggtgg
gccccectgtge
gctcccegtte
ttgtgtctct
ccceccecagce
cctatagaaa
tttctgtgtt
tttcccaatt
aacctctttce
acgagacgat
ttaattgcac
catagccaag
tggccttggce
gctataaatt
tttcatacct
gtactgtcag
acctgctgtt
ctgtcagtgt
cttctatctt
cattttttct
tgtttgtttc
ttaatttttt
agtgttttgc
gtggccagaa
gatccaccac
cactgggaag
ttcttagtgt
tcttttattt
atcctcagtt

taacagttta
tgtgtattcg
tgaccaatca
gaaccgggtt
atttccacgt
gttcagagca
cccaaatgcet
cccacgtggt
gggaaaaggg
tcttgacgtc
tccgctaatg
tgcgcgtccce
aactcaggga
gcgtttttca
ggaggcctca
aggcgtgtct
taattcagcg
ggttccgacg
acaaccccgce
gccctcggga
tcgggcectca
tccceccgacgg

tgggggtgct
gaggagacac
accagcctgg
agagagagtg
tctaggctga
cccggaggcet
agatcattgg
tgggcctgge
cttctgtagt
cctcctgect
ctctgggact
attgacaaac
aagctatgat
caaaataaat
ctctttgaca
aaataattga
aggccagggt
ctcttgtgta
tgagttctgt
ggtaagttgg
ggtccacatc
tgcttattca
tactacagtg
aggtgcagca
ctttttaatg
ctttttatat
attattgcat
tttagtttta
ctgcatgcac
gaggacatca
ctgggtcctg
agaatctgga
tagcacactc
tcatctgtag
atgaggctct

aaaaaaaaag
tgtcagctgt
gccttgctgt
atagccacta
catatttccg
gccaggagtt
taagtggggt
aaggagctca
agagcgggca
acgcactgcc
tcteccteect
ttggtcgcgg
ggtgtgccca
ttggttagtg
gggtggccta
tggccagtgg
gtttccggag
tcgcggcgga
tcggtgtcgce
gcccagcagce
gccccggaga
cacgggggac
tagagctgtg
acagggtcgt
gaaaggaagg

gggagttctg
gggtaacaga

agggacgttc
ggtggaggcg
cgttccttgce
cagctgtacc
ctccgcecceccect
ggctagattt
ttgtatcctt
ttcccecccacce
ccctggccaa
ttgttctctc
gccattgcat
gagccaatca
aaagcagaag
gtgtaaactt
caaaatccag
cctcggttgt
gtttccttat
cttatttgtg
tggacgtgaa
tggaattaga
taaataatgt
gtgccggacc
gactttattt
gtctgtgcca
gagcttctgg
ggaatcaaac
ataataataa
cccacaaaga
ttcatcggga

cgataggggc

aactcagaca
catgcatagg
tgagattcag
ttctcccecca
ggtgtatgcc
gcccatgttce
gacacctggg
caaactcgcc
gaagcgagcc
aggaactcag
ccccecceccecgggce
agggaggagc
gagctctcga
ggcggggcett
gccagctggce
cggctgggtg
ctgcagtgta
gggaacgagc
ctgaccgcgt
tcgcgectgg
caggtgaagg
ggcatggggg
aatggacact
cccggcggcea
gacgctgtaa
gggggtgtag
actgacagaa
gggccaccag
ttagaaggag
ctagccactt
cacttaggag
ccccectcececce
ttttcttaag
tctaaattct
ttgttaagaa
accagctcta
ataaacacct
ttactggatc
agagtgggag
ctagggaaac
tacctgttgg
actgttgctc
atcaattgat
tcagagtgtg
tatgcattgt
tatattaaag
ctgttaggat
ctatgttcct
agaacactaa
atctttgttc
gtgtgtgccc
aactagtgac
ctagggcttt
tgaaaatgtt
accattagca
caaataacca
tgagagatag
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24151
24201
24251
24301
24351
24401
24451
24501
24551
24601
24651
24701
24751
24801
24851
24901
24951
25001
25051
25101
25151
25201
25251
25301
25351
25401
25451
25501
25551
25601
25651
25701
25751
25801
25851
25901
25951
26001
26051
26101
26151
26201
26251
26301
26351
26401
26451
26501
26551
26601
26651
26701
26751
26801
26851
26901
26951

ctaggtggct
gccaataggc
aacgtctgcc
aatttagagt
taatgaaaca
ctctctcctce
tctcecctete
aatggagatg
gacatttcag
aagttccttt
gtagtgagca
ttttctaaga
tgacattgtg
aggctgttgg
gatgtcatta
ccctceecectge
ttctceettt
ggaacacatt
accaaaaaac
ggactcctgg
tggcttgctg
gatagttggg
ttgtttaaag
tttttttatg
acatacacac
cggatgaatg
cagcagcagt
gttccaggcc
aagcagaagc
tagccaagaa
ttgaagctag
taataagacc
tgcaattcaa
aggccaggta
ttcaagaaaa
caagggaagc
aaccccgtgt
agaagctggg
ttctcatgga
tattcaccta
cagagagacc
taagcctcag
tgtcccacca
ttgagacaga
tagaccaggc
agtgctgaga
ttcttaccta
ggggaaggtc
tacagggaga
cacagcaaga
agagaggctc
cgggaacacc
tacagttctt
catagtgggt
aacaggaagg
tcactagaac
tatgctgtgt

cactgaatgc
ctagacactt
ttttacatat
gagtatgttc
ttggcagctg
cctctcecccecce
ctgttagcat
tttaggcaaa
ccggagagcc
ttcttttgtc
ccttccttga
gatggtgatg
aaaagtgcta
agcaacttga
aggagagcaa
tctecttettt
ctggggacga
ttatgtcatt
tcatctaaag
tgctgtggac
tctttgatgg
attaccagat
gagtaacatt
ttatgtttgc
acacacacac
gtgctggcgg
ggatctctaa
agctaagacc
tggccatgga
ctgaggccaa
cctgggttac
ctgtctcaaa
ggatttggga
ttctgcgtag
agtattttca
ctggggttca
taaagaacca
caggagccaa
actgtaggcc
aggcagagga
tgggatccga
tcctgectgt
cggccacccce
gtttctctgt
tgcctccaac
ccaaaggtgt
actttaaaaa
ggtctgttgg
ccctctcectea
gccctgtata
attctataca
agagcactta
tcaaggtggt
ttaggggcta
ccacagagcc
tgtgttttaa
taaaaagctt

taacctcatt
gccttaaggc
ttcttggtcc
cctgttgaga
aaagccaaag
ctctctcctt
aatttactgt
ttttagctaa
ttgtggtcag
ttgacatcca
tgcccaagcc
gtgtacagct
gggagagtga
taaatgcttt
ggcattatta
ccctcagttt
aacctaggtt
cggattttaa
agtgcttgaa
cggcctcagt
tgaaaagaat
tgtatttggt
tggaagaatg
tataacttta
acacacacac
cacatgccct
gaattaaggg
ctggcttaag
tgtttcatgt
aaaaaaaaaa
ctagtgaatt
aaaggctagg
gacactggct
ctagctggag
cagagacagg
tggtttcagg
aaccagaaca
ggagaatgag
tagtggggac
gtgagtggct
tcctggattce
cccaccacgg
ccagctcccce
gtagccctgg
tcacagagat
gcaccaccac
aaaaaaaaaa
catgttggca
tgcaagtgaa
tcttaagttc
ggggtgagag
caggagggtt
gggggcgtgg
aaagtggaag
acatctttta
aaagattgaa
tacctgtttt

ttgtagataa
atcgtgagtt
atgcttaagt
agtatcagag
taactgttct
tccectecce
caaacttcag
agggcggctg
tggtcgtttc
aatgtgagaa
cagaagcctt
cagagaatac
catcttgtgt
attgtctaat
cttacacctg
cccteecttt
gctaacaagc
agttctagcc
ggatagccct
gagatggtgg
gtttggcttg
ggcaaattct
aatttctact
ttcagctaac
acgcatgcac
taattccagce
ccagctggtc
atgaacagga
ctgcagtttt
aaaaaaaaaa
ccaagtctgce
caggtctgct
ggaggcccac
actacctagc
aggattgctg
ccagctgggg
aaaccacagc
tattcaaaac
cagagtgcac
caagtctgag
actgcttctt
ccacccccceca
tctggttttt
ctgtcctgga
ctgcctgact
tgcctggctg
aaagacagac
catgcctaca
atgtttagag
ttaggaaaag
gttacaggag
aggaattctt
atgtgctgag
ctcttaattg
tgccttctct
ttcttttcat
cctgttaata

ggaaattgag
acaatggttt
attcagtttc
aaaatctgaa
gtgtctcacc
cttccceccecte
ctattttttt
tgacctcaat
tgtctgtaga
gggcgcggag
ttagctgatg
ttaacctctc
gtagatttgc
acaacacgtt
tgccttctgt
tactctcctt
actctaccac
aaataaaaaa
aaatcttgaa
aggatggcat
ctctggtgca
tggaaataat
atggttctca
atacacacac
acatgctaga
acttggaagg
tacaaattga
acaaaacact
agcatgtggce
aaaagtgagt
tttgagtagc
ggtatatgct
taccaattta
aaagccccgg
caaatttgat
ctatgtagag
agcagagagt
cccacccaag
actgttgcag
gctacggagg
ggtcagaagc
gctcccecctcee
tttttttttt
acactctctg
ctgcctccca
agcctcagtt
aaaagggtgg
acttgaggta
catgcagctc
gtccaaggat
ggctagtttc
gcagagcttg
cttaaaacag
aggagaagga
tctgatcatg
gatagtaata
gttcagtgtg
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27001
27051
27101
27151
27201
27251
27301
27351
27401
27451
27501
27551
27601
27651
27701
27751
27801
27851
27901
27951
28001
28051
28101
28151
28201
28251
28301
28351
28401
28451
28501
28551
28601
28651
28701
28751
28801
28851
28901
28951
29001
29051
29101
29151
29201
29251
29301
29351
29401
29451
29501
29551
29601
29651
29701
29751
29801

tgttttccca
ttgaaaatca
ccccataaga
atctgtggta
ttgacctttt
aggtaactat
agacgcaatg
tgaattttca
atctctgagt
acagggtagc
ttttgcgtygg
actgaaatct
ttcatggcac
ttgacctaca
acagaggaga
attcctgtta
acctatgatc
actactcagt
acagctacag
tgtatgaagc
tggcacactc
gtttgaggtc
tgtgagacac
gcatggctca
ttgatttctt
tatagccctg
actcagaaat
acgccaccac
aggtgagaat
atggtttatg
aaatgatttt
gtatatatat
gtgtgtgtgt
aaggcattgg
acctctggaa
ccctaaaaca
tgtgttcata
tttgagacca
agggccagag
gagctttggg
tatatcacat
cgcatatata
cacacacaca
atgagagaca
tcactctata
gcttctgccect
aagataaggg
gggttgaatc
ccagaaggct
ggaagttgct
ctgtgtgtgt
gcatgtgtga
cttgatgtgt
acctaacaag
aatttactat
ctgcaaccag
ggagctagaa

gacactcttt
ttttaacagc
aagtgatgtt
ataaatgact
aaatgcgtca
tgcttgggtg
gcattctaaa
gatacaacac
ttcaatttct
tgtgaagacc
tgcctagcac
tcaatctttc
cattagtgac
ggggaagcta
tatatctttg
catagaggct
cactccatgt
aatagtccct
gctaggaaca
catggcttcc
ctctaaaacc
accatggact
tgtcttgaga
gtgggtaaag
tctttcttte
gctgtcctgg
ccacctgcct
accgggctac
tgttttccac
tgtgcataca
atttatttat
gtgtgtgtgt
gtacactcta
atcccattac
gggaagttgg
attttttaaa
aaccccagtg
gcctggaact
atatataact
ttcagtctcc
acatacacac
tcacatacat
cacacatatg
gagtctcagt
aaccaagttg
ccctggtatt
acagatactc
tttcttagga
tggacgttgg
ttgctgtgtc
gtgtgtgtgt
gggcgtgaat
atatacagct
tgaatagcct
tcacctcttt
tccaacccag
agagaaagtg

aacttaccag
tcaacaaaat
tagaccttgg
ttactcacca
gtcaagaaac
atgtgcttga
gcagcgctat
ctctttgtcce
ttgtccacaa
gagtgagatc
gtagctaaca
tctctggtta
ctgaaggaaa
agtgactagg
acatagagat
ctcatgataa
attttaatag
tggagttttt
tggctgagtt
atccctagga
ccttgttggg
acactgggag
catgggtggt
gtgcttgccet
tttttttttt
aagtcacttt
ctgcctcecceccg
gagtttggtt
aagttgtcct
tatgcacaac
tttaaagaat
atatatgtgt
cactctagcect
agatggttgt
tgctcttaat
agggaagcag
atgctgaagc
tgctcagatt
cagtgataga
agaaccacac
acacatatat
aaacacacac
taatgtgtgt
atgtagctct
gcatcaaact
tgtattaaag
ttggacagtt
aggaggagac
atgacatcca
ctgtgcagct
gtgtgtgtgt
ggacgtgcag
ttatcttcct
cacagataac
aagtttgggt
tgggcccatg
aaacttgtaa

ttcattttgg
aatatggaag
ctttccatct
ctgaacaatt
tcacattctg
gggttttgtg
gaggccagac
ttaaggctgg
actgcctgcect
atttgttaca
ttcaaatgat
ccaagttggg
gaaagagtaa
gactggggat
atagacatgg
gcctcectttge
tcaacacatt
catgctctta
ggtagagtgc
ctagataaac
tggagataag
tatgaggcca
ggtggtgggt
tcaggcctga
tttgagacag
gtagaccagg
agtgctggga
tctggaacct
ctgatgtcca
tagagtaata
atatatatat
gtgtgtgtat
gtcttcagac
tgctgagaat
cactgagcca
agagaatatg
tgaggcagga
ctgtgtcaga
acatattcct
ataattttat
atcacataca
atatatatca
gtatatgtat
ggtggtggca
cagagaacag
gtgtgtgcta
gaagggtaga
gggagagggg
tgaatgaccc
gatagcgtct
gtgtgtgtat
atgttcacag
gttctgtaac
aacctagcectc
tggagaagac
tggaacagaa
ctaatggctt

atctatttta
gcaaatctac
tgccagctct
gacctgacct
agctctccta
gtacatggac
accttgggtt
ttgctttaac
gggtccactc
tcataagaaa
atcaattaac
caagttatga
ttaggagatt
ttacatggtg
caaactgtac
agcttcaaag
gaaagttatc
agaagtatag
ttctctagtg
ccagatttag
aagatcagaa
gtctgggcta
gttgctggtg
ccacttgagt
ggtttctctg
ctggcctcga
ttaaaggcat
gtgtgatgga
cacctgcagc
gactaatgta
gtgtatgtat
gtgagtgtgt
acaccagaag
tgaactcagg
tctctccage
attggtggtg
agactaggtg
tttttgaaaa
aatgtgaaca
acactatata
taaacacaca
catacatata
atatgtatga
ggcctggaac
agatctgcct
ccatagcaaa
ggagtggtta
aagaagagat
acatgatgct
ctcttcacat
gtgtatacaa
ttacccttca
ttttctttgt
ccatgagtca
aggaatggac
ggaagccagc
ccgtgttgtg
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29851
29901
29951
30001
30051
30101
30151
30201
30251
30301
30351
30401
30451
30501
30551
30601
30651
30701
30751
30801
30851
30901
30951
31001
31051
31101
31151
31201
31251
31301
31351
31401
31451
31501
31551
31601
31651
31701
31751
31801
31851
31901
31951
32001
32051
32101
32151
32201
32251
32301
32351
32401
32451
32501
32551
32601
32651

gaggaggggc
ccatttctga
tgtagccatc
tcccgaccte
tgcacctgct
aatgctaaat
cagaatctaa
caaaaatcct
tccecgtaage
gtttttccta
cttcccttgg
taggaaaaac
gggggtgagg
gtgtgtgcat
cccaaagatc
ctaattacat
ggctcttcgt
cagtgactgt
gtgtctacag
atgctgtacc
aaatgtggtg
gccttggtga
ccagggcctce
taataagtag
ctgatttcaa
tatctgggtyg

ggggggacag
ggagctgggg
aagagaaggt
tttgtaacat
aaaaaattga
tcagtagttt
gatgtgattt
cgtttaagtt
tattacaaag
gcgtcttaat
gtggagctat
actttgaaag
aagccagctc
gtaagctgtt
cttccttect
gccacggtta
ctgggagaat
tattggacca
gcagttctgg
caaaaaaaag
cccacacctt
gagtttgagg
cacacagaga
caaaaggcac
ggagatcaga
atgggttctg
tttccctcecaa
ttcagcggtg
ttacctttca
ttaattgctt
attaggctgg

gcagtttatt
aaactgcttg
tgctttccecg
ttgttctcgg
taggtgaaag
ttgttttgct
atgcattaga
aaaaacctca
caaacaatgt
cttgtggttt
caaatcagtg
aaacttctta
taattaaaga
ataaatgtgt
tctccacatt
gtgagaaaaa
ggaacgggga
attgaagatt
tgggggcact
ctgctcagtt
ggctacactg
atctgagggc
agtggggagc
ataaataaat
agtttattaa
ccctggatga
tgcatgccta
tgtgggatgt
ggctttgtcc
gtaacatttg
gcttagcagt
cctgttatta
tttttttttt
tgtgcatctt
gcacgttggc
gtagccgagg
cacctggcag
agtgtgtaat
tcgatggagt
ctgagactcc
tccttecttg
gccctgaaca
acacctgagg
gaaattagat
gagagccagg
aaaaaagaaa
taatccagca
ccagcctggt
aaccctgtct
atttaatttt
gagcaatttt
gggatggaac
ctcctctgag
ccgcecttttcece
taggctattc
aaatgaactt
cctgggattt

acggggatgt
ggattaggaa

acggctgatt
tatgagagtc
cttactagca
tttagagagc
ctgttccttt
aaacccaaat
gagttatcat
ggacacaata
ttgttgtggt
acattaatca
gctctgaagc
gtgtgtgttt
cctctgcecte
aaatccagta
gtgttctggg
ctcagggtca
gcacatgaga
ttgctgagaa
tagtccttgt
acttgggctg
acctcaaaat
atgtgtaatt
ttaaaaagtg
caagtgttct
agccgtgcag
gagcagacac
aagggggaaa
aacttagaaa
aaaaattaaa
atgaatgtaa
ttttgtatga
aaaagcaatg
agacattcca
gtgaccccag
tgttttaaat
ctgctatttg
aaccaaagca
aacagctctt
gctctcatgce
ccgaatcctt
cattgcaccc
tactaaaatt
gctacacaga
aaaaaggtat
cctgagagac
ctacagagtg
tgaaaaatcc
atgattctct
ctgctgtccg
tcagggtgcc
ccctcectetge
cactgatttc
ctgcgactta
tgtttgagac
agggaccttc

ttgggtagtt
agaaaaaccc
gattttatta
tgtgctttga
agtttcccca
tcgetttttt
gtctccccect
gcaagctgtg
taaaatagtt
aatatttaat
cttttttctg
aagtaaactc
cggtgtgtat
taacaggttt
agtctcttta
tgacttcgtt
cgtgggacgc
cggagtcatt
gcaggtggga
ccaaagctgce
acttgggcag
cataaccagt
gccaactgca
tcctctatat
attttttttc
gtggggtctg
agccctgaaa
tgacttaaac
agtggtgata
acgattaaaa
aaaatatata
gtaactcttc
tggagactaa
ttttctaaat
tgaaaggtac
agtgcacacc
ggcattaaag
ctattcagca
atatactgca
tceceteecte
atgttagact
ctgccttcac
acccagcttt
ttctataaaa
gaaaccctgt
tattagctgg
agaggcaggc
agttccagaa
aatcaaatca
gtatgtgcag
atctctgttt
aggcttgtat
agccctacat
tccecectteg
tgttaatgtg
agtgtcttct
cattggggcc

tttgtagatg
tgcctgtctg
gtttgcggtg
gtctggactc
cattgtatct
tttttecctgg
cccacccgcea
taattacctt
agcctttgaa
gtaaagctga
tcaaaatgtt
atgcataaga
gtaaatatat
cactgtctag
atactcattc
catcagggca
tttcaagccc
gggaaagtca
ggaactggga
tctggaagct
aaacaggagc
accagaccag
agcaaataaa
ttttaaaaag
cctgcagaaa
gggtcagcat
ggatgacaga
atgagaagag
tttgttgcaa
aaaaactgta
cttcccectat
agtgttatcg
aacgtgtcag
gactaatgtt
caggtagagg
tacctgtcct
attccagatt
tatctggatg
acaagcatat
cctccecttece
cagttactta
ctctcaagtg
aacacttttc
aaaaaaaaat
ctcgaaaaac
gcagtggtgg
agatctttgt
cagccagggc
accaaccaga
gcatgtgtgt
ccacttttat
ggttggcacc
ttgtgaaact
gaacatgtgg
ctgtgcacag
cgtgcaatct
tcttggccag
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32701
32751
32801
32851
32901
32951
33001
33051
33101
33151
33201
33251
33301
33351
33401
33451
33501
33551
33601
33651
33701
33751
33801
33851
33901
33951
34001
34051
34101
34151
34201
34251
34301
34351
34401
34451
34501
34551
34601
34651
34701
34751
34801
34851
34901
34951
35001
35051
35101
35151
35201
35251
35301
35351
35401
35451
35501

cttatactta
gtgttttgag
cctaagctgg
tgctgggatt
ataaatatgg
tagcaagacc
ttaaaacagc
ggcagtggca
caggacagcc
caaacaaaca
ttcttgagct
ggctctgatt
tggtacagat
ttcttcagat
aagaaaaact
tatgtctcta
tacctcacca
tgttttgttt
tttggagaca
tgtagaccag
ctgggatcaa
gaaagggtct
ggctatcctc
aattaaggct
gatgcgaatt
taaaaggaag
ccatgcactc
ctctctataa
gtaccctcag
tgaattcttg
ggttgttgtt
tctctgtgta
ctttgaactc
ttccacctct
aactttattt
aagcttcagg
aattttggtc
cctaatatta
agtcgttctt
catagaaaag
gttttgtttt
cctcattgta
tttttgtttt
ttgtagacca
tgaatgctgg
aggtatgcta
gcttgtcttt
acacacacac
cattgttata
tggccttaga
atacaggtag
tttctccatt
ataatagcag
acactttact
tgtctgttgt
gttctggagt
tgtggatttc

taacttctat
tcaaggtctt
cttcagtttt
acaagtacat
tctctgtaaa
agtcctaaaa
cgggtgtggt
ggcagatttc
agggccatac
aaaaaactat
gttttgagga
aagtggtctc
gggtccgtaa
gaatgaagtc
gctttggaga
agaatgaatc
gattctggta
ttcttttcett
gggtttctct
gctggcctceg
aggcgtgcat
ggataaccct
aaactcagag
ttcaacacca
acagtttaat
tttttttctt
acttcccttt
aatgggaaag
ggttccctct
cttccggcac
gttgtttccc
gccatgactg
agatccacct
gcccagcttg
agtgtatatg
agtcagatct
ttcaggtttg
cattgttgtt
atttattctt
cttgtgtagt
tgcttcgttt
tagctgaaca
tttgtttttc
ggctggcctt
gattatagca
ggtaaacact
tttaaagctt
acacacacac
aagctctgtg
cctatggcaa
gttgacaaag
gctagcatct
ctatatgttg
gttacatatt
agctcaggat
cctggcattc
cacagacatg

tgataggtgg
gtatttccaa
gtggtaatcc
gctaccacta
tgaagctttg
acagtgcatt
agcacacacc
tgaggccagc
agagaaaccc
taaaactatt
gctagggttg
gggacattgt
tttgagaaac
ctgtctagaa
ttccttttta
ttggattgcg
gcttctgagt
ttcttttttt
gtatagcctt
aactcagaaa
aaccacaccc
agctgtcctg
atctatctgce
cacgcagcta
ttggaaagaa
gctgtagtga
atcagctgta
acttttactg
ggttgagaga
aggttacagc
tcctectect
ttctggaact
gtctctgcct
ttcectttett
tatccccaca
tgctttctat
gcagcagccc
gccttetgtg
ctcagtatgt
taatctttct
gtttgagaca
tgaccttgat
aagacaaacc
gaactcacat
tatgctacca
ctaccaactg
tccataaagt
acacacacac
tgggcctgtt
tccteectgte
tagaaaatac
tgcattagtg
ttattaatta
ctttgctgtt
gcaagtaaac
caggtgtgcc
ctgtgtggcc

tatctaatag
gtacccttga
ttctgcctca
caaattttta
ttagggtcct
ttgagaactg
tttaatccca
ctggtctaca
tgtcttgaaa
aaaaggtttt
gggagggaga
aaccactgtg
acttttacaa
gtttggaagt
tcttgatttt
tctgattgac
gcttggttga
tttttttttt
ggctgtcctg
tctgcctgcece
ggcttgtttt
gaactcaact
ctctgcctcce
taatttttaa
atgttgactt
ctgtccttgg
gtcacttctc
ggagcctgct
gtgactggag
tctccctgaa
cttttttttt
tactctgtag
ctgctggaat
aaaaaaaaaa
tatacactag
catgtggacc
ctgctgagcc
tgggagccaa
tattaatttt
ggggtcagac
cggtctttat
ttttgttttt
cttgctgggt
agctgcccat
tagctggttt
agctacatct
taaattcatt
acacacacac
gcttgatata
tctgcttcca
ctcttacttt
tgatacatat
aagaatacac
tgatagtgtt
ttggaatctg
cctctgtgcect
accagcacag

gtattttctg
actcacagat
gcctccattg
ggcatctcta
taaattttga
ttaaaaacta
gcacttggga
aagtgagttc
aacaaaaaaa
ggtataaata
tgacatctat
ccaggtatca
gggccataaa
tattgtctta
ccctggtatt
aaaagagcca
tttecttttet
ttttttggtt
gaactcactt
tctgccectcetg
gtttttctaa
ttatagacca
tgagtgctgg
agataattct
aaatcagata
atgttatctg
tctcctgtcee
gatatcatca
agattccttg
acctgaatag
tagcagagtt
aacagactag
taatggcttg
aattaaaatt
gtcagaggac
ctggggattg
attttctgac
tcatgagagc
gtgaagactt
tgcttgtttt
cccaggctgg
gttttttgtt
tgcaactggc
ctctgcctcce
atgtggtgcc
ccagctctag
tcaaacacac
acgtttgagt
tagtcttcat
gagtgctggg
ccctgtccag
tatgcagttg
agtttctatc
ggagacatgt
cccatctcag
tgggccattt
taccacttga
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35551
35601
35651
35701
35751
35801
35851
35901
35951
36001
36051
36101
36151
36201
36251
36301
36351
36401
36451
36501
36551
36601
36651
36701
36751
36801
36851
36901
36951
37001
37051
37101
37151
37201
37251
37301
37351
37401
37451
37501
37551
37601
37651
37701
37751
37801
37851
37901
37951
38001
38051
38101
38151
38201
38251
38301
38351

agtacactct
gcccctgcececa
cagaatattc
gcccagtgcec
cttcctcecectt
cttcccttag
ttgggctgat
ctaatgacca
aagtactggc
gatcagactt
aatttagggt
gctcaggaga
atctacagag
ctcaaaacaa
gttctttacc
tgagaccagg
tagcccatgce
tagctgggct
acacggagat
tctgtattgt
gccataacac
tttcgatgta
ttgtttttgt
ggctatgcct
tttcttgttyg
aagtcagaga
taattatgat
tggggctgca
ctgctgtctce
tttggaactg
ttgctgctgt
agccctggcect
tgcagcaatc
tccaacaagce
accttgggca
tgtttgagaa
taattttatt
ttgtgggggg
tttgtggagt
caggtcacca
ggccttcttg
aaggaaaaaa
attaaaattt
catgaatacc
gaactggagt
acccaggttc
tctctceccage
ctttcctggt
tctctgggtyg
tatttcagcc
taaacccagg
gctaggtccc
gaccaccagg
tgctgctttc
ggtcctactg
gcttctctct
tcttagttac

gcctccatag
gtcgctcatc
atctgacatc
tctctggttce
gcctttggta
tgatgttccc
aggaataaag
ggctggcctc
tttcatatgc
tctcccaatt
tccacagctg
cagaggcggg
ggagttacag
aaaagcaagc
actgagctac
gtctcataac
aggacctgac
tacaggcctg
tttttttttt
atatacaagt
acaaggcaag
ttgggttttt
ttttttcatg
ctagcccgcece
gagaattcag
caaggaagtg
cttaaccttt
gccccaacta
tgctcttaga
agccttgcetg
tttgtcctgg
ggcctggaac
ctcctgcectce
tacgtacaaa
agcattgaca
gaatcagcat
ttttaaaact
atgcaggtgc
tattttttct
ggcttataca
gggcccattt
gtaaaacata
tcaaaatgat
tgcagttcac
tacagaggtt
tctggaagag
cctttttett
catccttctt
gggttctctt
actgctttga
gctttgtgca
cagctcactt
tgttcatctc
cgacatttct
ttgaaaactt
tcgttcaaca
tgctctattg

cccggtgcete
ccctttttet
atgtaagcag
gccttettte
gctttgcgag
ttcatctgaa
ctacccatta
gaactcagaa
cgtctgtgta
ttgttccata
ggtgtagtgg
caaaactctg
gacagtcagg
aagagtttag
accccgatcc
tttgatcagg
cttgggaagc
ctctgccagg
aaattgttga
gtacatgtac
ctccaacact
ttgttttttt
aaactcaatg
tcctttttag
tctcatgcag
aagtacttgt
agctccactg
cataccaagg
cctgtccect
acttggatct
tttggttcct
tcaatatgta
tgtggaagtg
aaatggtctt
ttaaggcaca
ttctagaatt
taaaatgtgt
ttggtgtttg
tctatcttta
acatgccctt
taatctctgt
gccttccagg
tttattttat
ggaggccaga
gggagcacct
cagccagtac
gagtcttaca
ctgaactcaa
ctcttcactt
tgtatgtatg
tggaaggcaa
agccattact
cacccctgta
ccatgggtac
aaccccatag
atgaaataaa
ctgtgataaa

tacccactca
atctccatag
tagccttcta
acggagcagt
gaacactgcc
gggcatcttg
ttgtttgggt
atctgccgcec
ctctctttgg
tttccgtaca
catgttcctt
ttgagtttga
gctacacaga
ggtcctactt
ttattttaaa
ccagtcttga
acctgtcttg
cccagctcectce
gagttttaaa
atttggggga
gatctgtagt
gtttttttgt
tcttaacact
gtggcatata
acactaatgc
atctcaccag
cctttagata
tgctgacact
ggattatttc
tgcccagctt
taacacaggg
gaccaggctg
gtttttttct
aagttactgc
cccceccaacct
attcttcttg
gcagatgcat
tatagaggtc
tgtgagtccc
acctactggg
cttttggggg

gggctctggg
ctgtatgggt

aaaggacatc
gtgtgggtgc
tcttcttaac
gacctttcct
aggttgaaga
tctgtgttct
tatgttacat
gcgagcaccc
ttggccataa
ggcttctagc
cttgtgtgta
ccacctctct
tgatagttct
acaccatgac

cccectcectgcea
tcctgttttt
ggcagcagtg
atgcgttcag
ttgtatgacc
gctttgtcgt
ttgcactctt
tctgcctect
tgtgatatcg
atggaaattg
taatctcagt
ggccagactg
gaaaccctgce
actggcaagt
aaatttattt
agttgtgttg
gttttcccag
acccagattt
agtttctcag
ggagaccagg
catagttttc
tttttttgtt
tgttagactg
gttttaagtt
tgtgagcttg
cccaaatgga
aggctgggca
tctgttctga
tgactcctcce
ctactctctg
ttctctatgt
gcctcaaatt
tgaaacagga
taggtatgta
gaaaaataat
gtttttaatt
ggtgtatgtg
agagatcaat
aggttaaatt
ccatcttatt
gtataaatta
ctttatttaa
attttgcctg
agagtccctg
ttggaatcaa
cagtgagcca
tatgcccttce
gcctttgcecce
ctatgtaggt
ggctggggag
taccgactga
ttctgataat
acccacctcg
cttgcctctt
gaaagtctgt
tggtctgctg
caagggaact
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38401
38451
38501
38551
38601
38651
38701
38751
38801
38851
38901
38951
39001
39051
39101
39151
39201
39251
39301
39351
39401
39451
39501
39551
39601
39651
39701
39751
39801
39851
39901
39951
40001
40051
40101
40151
40201
40251
40301
40351
40401
40451
40501
40551
40601
40651
40701
40751
40801
40851
40901
40951
41001
41051
41101
41151
41201

tgaaaacatt
tggcagggaa
tagctcacat
gacagacaca
aatgggagac
gtaccctatg
cagacagttc
agggccactc
caaccttgac
agcgagtctt
atgtcccttc
aatgctggat
agcagatagt
atcccacacc
tcaggctttt
aggagttctc
gcccatagcc
ccaagtcctg
atcacctatt
taccttccac
catccaacag
catgctgcac
ccttccatct
tcagaagatt
gactggctgc
tatctttgtg
aaacagtgct
cggggactct
tgtctttgtc
agcagagcac
ccctgtacgg
aagaaaagca
ctttcttttt
acaaagtctt
ctggtgctca
ggagtgtaga
agtgagttgt
aagcctgtcc
tgtaaagatt
acaaacacag
gttaactctt
gcgcttgtcect
catctgggct
cagctgtgat
ttcttgtaga
aatcccaaca
caggtctgaa
tttaaggcectt
ttagtaagac
agtcaggttt
ttcagcactg

aggggagcaa
gcttgggtgt
aaaggagcag
ctcctcttcecce
tttcttttta
gttcctgaac

tagtttggag
cctggcagca
cttgagatgt
gacacatggg
acactgggaa
atatacttct
caccaactgg
ctattcaatc
tcctteectce
gatctcacat
tgtggtggtg
aaatggagct
ctcatcaaaa
acttctaagt
gagtgctgca
actcccatcc
caggctggcc
ggcttatagg
ctcctgctat
ctccagcttt
cactttggtg
tctctgggtt
tgcttttcat
cgtcacattc
cccttecetet
aaactttcca
cggtgcctta
ttgccttacc
ttagaggagg
ctggcaaaga
ctggcctgaa
tgcattttgce
ctgagatagc
agtcatctaa
tgggcgagga
gtgtgctttg
agagaaagca
ctgtaaaatt
gcattcagtc
tgaaccacct
tctggggcag
tcactgtgtg
tttctttagt
ggtagatcaa
atggtggttg
gaggtgttgg
atcctagtta
gcttatacta
tttgtttaaa
aattcctcag
tgatgctggg
aggatgagga
gaggctctcc
gtgtgtgcca
ctcctgagcce
cctceecttttt
tcatggccat

tttatggttt
gacaggcaga
aatcacaagg
gcagggagac
tcctgttagt
tccaatgagg
ggaccaagta
atcatactgt
cctcatcctc
ctcgagtttc
atgctaaaat
ctccagtaaa
gaaagaacag
attgatcccc
ttataggcat
cttcacacct
ttgaactcac
cttgtgttac
ccgctgaggce
gggctgtttg
ctattttctt
ctagagttct
tctttgtcca
cttgttttca
ccagaatggc
gctctcattc
gacagtagga
agatgctacc
ctctgactct
gttgctgaaa
tccatagatc
atgttgctct
ctctgagcag
gtggtggtgt
tggggctaga
aaggagtgag
ggaggtttat
gtgaaatatt
attcatttgg
tgaacttcat
ggattctgga
atatctgggt
tcccagcecca
ctgcatgtgg
ggttctggag
agatttcata
cttgggaggc
ctgagtgatt
aacaacagac
caccacaaat

ctagggatgg

aggggacagg
tacaaatcca

ccatacaccc
cctccctcecece
gaggcagagt
tttcctgecect

cagagagtta
catagaactg
cagagagaga
tgagacacag
cttttgcaac
ccatacttcc
tttaaacaca
gcaagccaga
ctgcttctgt
ctcaactccc
tgctcctgta
aagaaaactt
atgcaggcecct
agtcacagcc
agaccatcat
tgacctggct
cattctccta
cacatccagc
ttctgacctg
aggttgtagg
acctgtgcta
atgagctccc
tgtgcttagg
cacgctgttc
catgtctcct
ttagggctgce
accaagctgc
ccaagctgcc
acctgtgttt
tattcagcaa
ggtcagaaaa
accaaggcca
tctcaactat
tgagaggcag
ggtgagatct
actgcatgaa
attaagagag
ttctcatgaa
gaaaaatatc
gcttaataga
gacatggcag
atcagctggg
ggcctggcect
cctctttgte
cgcctttgte
tcaagcttgg
tgaggcagga
tcaagaccag
cccecceccca
gagacagtgc
ctttagccag
ttctccatcce
ctatgagatg
tggagagaag
tcectetecte
cttaccttgt
cagccttctg

gagaccataa
aagtaactga
gagacagaca
atacagagag
ctccaggcct
taatccttcce
cgagtgtgtg
gcccccecagce
tcagatcggc
cttgactgtc
caagactcga
aagatgcaaa
ggagtgtttc
ctaaaatgcc
gctaggcttc
tcactgtgca
ctctagcctce
ttataggatc
ccatctactg
ccatactgca
gctcaggtac
ccccecccaatce
ttctgatcac
cctttgctta
gtagccctgce
cattccatca
gtagagcttg
tctcaggcett
ctctgggctt
gccagtggag
ccacagagaa
caattatact
tctcagaccc
acaccagact
agggactgcc
tcatttagaa
ttttacagca
tgttagactc
tttggaatca
caaacattgt
gg9g99tggggg
aagccttgaa
agcatgattg
tgtcttgtgt
ctttcaggag
tctcatggca
ggatctcaaa
actgagcaat
aaccctcgaa
atttcacact
gtccagggga
accgctggac
acgtcaaggg
aatttcctcc
cctccttecce
aatccaggct
agtgctaata
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41251
41301
41351
41401
41451
41501
41551
41601
41651
41701
41751
41801
41851
41901
41951
42001
42051
42101
42151
42201
42251
42301
42351
42401
42451
42501
42551
42601
42651
42701
42751
42801
42851
42901
42951
43001
43051
43101
43151
43201
43251
43301
43351
43401
43451
43501
43551
43601
43651
43701
43751
43801
43851
43901
43951
44001
44051

ttacagatat
aacaaagggc
ttggggaatt
ttgtgacttt
ctacctccct
aaacataggt
agccctgaaa
atccctaaaa
ctcctcaatg
gtggtcccct
gggaggcaga
aagtgagttc
cagataattc
cacacacaca
ctggacactg
ccaaggttct
ggcataggtc
acggaggagt
gtggcagcca
cctgctagcet
tgagtacagt
cacgcatctc
gatgattttt
tggcagctct
ggtaaaagct
acagctagag
cctgctttat
tcccaagtga
cctcctggag
atgtaagtgt
ctcttcatgce
gagacggctt
ctggccttga
ggattaaaag
gtcatctaca
actaacagac
aagttctttg
agaatcccca
ccattactgc
catttctcct
ggctcaacag
tccctaccac
cttctggatg
agatgaaagt
tctttettce
gtctcatgta
cttgaacttc
catctccatg
gcctcgtacg
ttttggattg
ttgaatagta
aagacagggt
gaaggatgtc
attgaaagca
tgtgcaaaat

aggtagggtc
cagcagggtc

aaacatatag
ttcecttgggg
tctttetttt
gaaattccaa
agcactggct
cctatgctta
tgtttgtttt
agtcgttgag
aatacttttt
tagccaggag
ggcagaagga
caggacaaaa
cctccagcag
cacacacaca
tgctggatgce
tcctgtcatce
ccctgatact
agagtagcca
gacagacaca
ttgtgtgctt
tgtcttctat
ggaggggagt
agtctcagag
tcagaaagcc
cctagctgtg
tacagactct
ctctgcgcat
gcggagctga
tctgcattat
cagatgcaac
cattgcccag
ctcagcactg
actcacagag
catttgacac
caatgactgt
cctttggctc
acttagcatc
ggagctctga
ctgtgagatc
cggtaagatg
gtaaaggtgc
ccacacagtg
caccacatca
tccacacggt
ttcttttttt
gcccaggcta
tgatgctttt
ccatgcctgg
tgctagggaa
ttcttcaacc
cttagtgggt
ctagcatagt
cttaaactga
tgcattttca
atgtgtggag
accagatgct
cattataatg

gttcttagcc
tcacttaaag
ctccagtaat
acttcatttc
cccaagccca
tgtggcaggc
tgatttgagt
ttttccaaac
tgctgggagt
tggtggcaca
tttttgagtt
caaaacaaaa
ttcatcagtt
cacacatgct
tggagagggg
atggacctta
gaaggcaagc
agtgagtgta
gggctatctt
taagtccggt
ttttctgcat
cagggtccac
caaaaagtgg
tggagggatg
ggtttgtaga
ggacatctga
gtttattatt
aatggcttca
ggctgtgata
aggaacgagg
tgaagttata
actgtcctgg
atcctccatg
caccacccag
gacctcccag
aggcgccata
gttcttgact
cagcaggctg
ctgaataaat
aagataaaat
ttgcagctga
ggaggagaga
tcattatcat
attcagctat
tttttttttt
tcttcaaatt
gcctccacct
ttttatgtgg
tctcttcact
aaggctcttg
ttttcattgt
ccaggttggc
tcttcccata
tctttagtgt
agatttgatc
aattcccccce
cacgtgcttc

cactttagcc
gaaaagtgac
cattgagcta
ctttatcaga
cgctgcaggt
ccatacaggg
aacatttctc
agcaaaacag
gtgtcttcac
cgcctttaat
cgagactagc
aaatgtagtc
ctactacaca
ttctgttcat
ggcacattag
gaatgaagga
acacatgtga
ggagtgtagc
gtcatgcatg
ctgacactga
aaggaaggct
aggctgttgce
tgagccttta
caggcagatg
agcctgggag
cccttttggt
gggatgcagc
gaggccgtgce
cctcaaggaa
cagctgcccce
tctgagaggt
atctcactct
cctctgcecte
tttagaattc
atgtggccag
catctgttgg
catgacaaaa
catcaggatg
catgtcaaat
attgtcttga
gcccgacagce
aatgactcct
caatggttag
agatactggt
tttttttttt
cactgtataa
cccgagtget
tgttggcagt
aactcagcta
ttgacattca
atgctgctgg
ttcaaactca
tctaagctct
tattaggcct
atcttcagac
accccacccce
tccatatcag

tctgctgaat
ctgaataaat
catcgtaggce
tcctgtatcect
gctgggaccc
ctatctcctc
ttgttaaaag
aagagctgga
tttggaaaat
cccagcactt
ctggtctaca
cccttaatgce
cacacacaca
ctgttaggaa
tgagccgaag
gttgaagcaa
aggcccgtga
tagcaggcaa
tttgctctgt
ccctgtgaag
agacacctgg
tttcatagtt
tggacgtgga
tgcagataca
tgttttagaa
taaatgtcaa
ggtctcagtg
agccccttge
gagcatctcc
gtacataact
ctgttttttg
gtagaccagg
ccaagtactg
catttaaatt
gcacagcaag
aactctggaa
ttcccagatc
ctgctccatg
tctgggectt
ccaatgagat
ttacgtttga
tgaagattgt
cacaaagatg
tttcttettt
tgaagacagg
taaggatgac
tgcgtgtgca
ggaacccagg
cacctctagce
tctttttatt
tggtggtttt
ccatttagtg
aaggatagga
agagctatcc
atctgtcctg
caggatatga
ggaaagctct
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44101
44151
44201
44251
44301
44351
44401
44451
44501
44551
44601
44651
44701
44751
44801
44851
44901
44951
45001
45051
45101
45151
45201
45251
45301
45351
45401
45451
45501
45551
45601
45651
45701
45751
45801
45851
45901
45951
46001
46051
46101
46151
46201
46251
46301
46351
46401
46451
46501
46551
46601
46651
46701
46751
46801
46851
46901

gtggttgtct
ggcttcctga
agactcagaa
taccatcctt
attcagcagt
ggtgacctta
gcagctctga
aatctaaagg
tcaaatatgg
ttaatctcaa
ataaaagacc
agctgagcag
ataaccctga
actggccagc
ttcctcetcete
ccaagcccag
gctgtaggtg
cataacatga
accctggggce
ttatttgttt
gactttcatg
tagtacccag
gctctacata
agaaggcttt
aagatagagt
gaggcagact
ggattaaggg
ctttctgttg
cctccatttt
gtttaggaag
tccectagtt
tgataatttt
tatgacttac
ttggaaaagt
tcttgagcta
agttgagagc
accctcatgg
agcgctcgtg
catatataat
ttaaaacaga
tgtgaagaga
ttggggcttg
gaagcagtct
gcaggcagag
agcaggccac
caagcattca
tttatctttce
atgaaagcca
ggagcaatga
caaactgttg
ttaaagcaca
agaagtcggg
cagggagatc
cagattaagt
catgctgggt
cagtttctaa
gttttccagg

ctgataacac
ggcactgaga
ggagcaacta
ccgaggcggyg
caagccttgt
cgcacaaact
ccgtcgactt
tttgctgtct
tgcatatccc
ttgggggttt
caaaactttt
atatcatctc
gctatgactt
cctcatggcc
caccttctct
aaaccaaaat
tcttagtcaa
cttggtgtgt
cagtattccg
tgtgttctct
ctggaagtga
gaggccaggce
tccaatttca
ttgacacact
cccacttagce
ttaaactcct
tgagtcccat
tggattttta
aggtttactg
ttgtgtgatt
tctttagact
tctattaaga
tgttggtagg
ctagaaggat
tagaaactag
actgactgct
ccattcatca
tctggcctcet
atgtaagcaa
agaaaatagg
cccatgacca
cgtacagttt
ggcaagggac
aaagataagg
acctcctaat
aacatatgag
ctctgaacat
gcagagcagc
cttgacttct
gtagatcact
ggcttcaagt
catgatgtgt
agccagccta
tgtttatgtt
aagcactgta
cttgaaaaac
aaaacaaatg

ctagggaatt
aatggaattc
ctgttcacct
gtagtccctg
agagagagtg
gagtcctttt
agtggttgac
tctggctcct
atatcagtta
ctaccccacc
atatttataa
tctgtgtcta
gccgtgttcec
agatctcaca
ctcttcceccectt
tctacccacc
ccaatagttt
ttgaggattt
catcacagta
ctgtctcctt
agaggaagtg
aggcagatct
ggtcagcccg
gtgaaattga
tcaggtgggce
gagcctgctg
tacactcgct
tttgcatttyg
gttcatttat
aaatcccttce
gaactataca
agttccttat
ttattcccca
ttggtgacat
gatcatcagg
cttacaaaga
tccaactgta
gctggtacac
aacttttata
gtcacagcat
aaacagctct
tagacggtta
agtagctgag
cctgatatgg
ccttcccaaa
cagcattctc
ttgcaatgat
aagcttgtgt
actctggtgce
ttttgtgttc
gatttttgaa
gcccttcececag
cactacccag
ggtgtttgtg
ccactaagca
agacttgagg
cagcatacgg

ggatgaactg
ctgttaaatg
gtgacgtcac
ttgtgctgaa
gaagggtcac
ccttttttet
aaagcacgtc
tttatctaca
tggatttttg
ttagatcatt
taagccttaa
ttttgtctac
acttgagccg
atctcttacc
tcatggtcct
tctecttectge
taaactaagg
cctcatccct
cataggaata
cccctacccce
gtgaatcaca
cttgatgttg
agctacatat
acaggaattg
actgaactta
tttcttecctt
tcagaaatgt
cattttgtcc
gttcatacat
tatctgtggt
aatgaggact
tagactgaaa
cagggctaag
gctgtttcat
gactagagag
acacaagttc
actctacttt
acacaaacac
tacataaaat
cttagttact
tactaaagaa
agcactgctc
aactttatat
gcttacagtg
cgcttccact
attcaaaggt
gttctgccca
catactctaa
ccaggatggt
tggcttctga
gacaaaagtt
tcttggtact
ccatagcacg
atgctgagga
atgtccccag
tggtaaagtg
actggcagag

tttgctcttt
agagggtcaa
ttaagtttag
gaggaggcct
agcctgggga
agagctagag
tggctgtgtc
atatttgaaa
tagtaaatat
tagttcccag
acaacactaa
tttcaggcaa
ctcttactcc
ccatggtgtc
ttctctgacc
ccagctatag
agcaaagttg
ggggcaaccg
ggtcagtgca
cctttttect
cctttaatcc
aggccagtct
atggccccaa
tcctetttta
ttatgtagct
ccgaatgctg
ctctgtatca
ctctcttcat
gtcttagaga
ctcctgtggt
gttactttaa
ttattttcct
aaattgctgt
tttectttte
atagcttgtt
agtttctagce
caggaaattc
acacactgca
aataaatctc
gttctgtggce
agcatttaat
atcatgacag
cctcacagta
acaaacctcc
aactgatggg
tcacacacac
cctcagcecctce
cccatccact
acttggcatt
gagctggtta
agatcttaac
cagactgagg
tagagtggat
tgcaactgag
cctcttaaat
tcttctagat
gtttcctgga

149



46951
47001
47051
47101
47151
47201
47251
47301
47351
47401
47451
47501
47551
47601
47651
47701
47751
47801
47851
47901
47951
48001
48051
48101
48151
48201
48251
48301
48351
48401
48451
48501
48551
48601
48651
48701
48751
48801
48851
48901
48951
49001
49051
49101
49151
49201
49251
49301
49351
49401
49451
49501
49551
49601
49651
49701
49751

cagcttggcet
tagtctagtt
ctgaggacat
cccatgttct
attttcttca
aaaacaaaac
aggcacaagc
caccaaacat
gtcggctatg
ccccgactgg
ttatggtttt
atgaaatcat
gcagatgatt
acgacagtgt
actacatttt
atgggggtct
aggctggcect
taggattaaa
actgtattaa
aaaacctaac
atttctttca
cttccttggce
cgcaatcttt
gtcatataga
taggtacatg
gacttttgtt
ctagaccaac
tatcttgccce
ttaatatgtg
accaactgaa
gtcaggtcct
gctgattctg
ccttactggg
tgttcctgca
actccctaat
tctggagaga
gagcgttgga
tattcagctc
aatctattta
gggcagagtc
tctctgtcect
tagccgcacg
ccgaaccgac
gctttaggaa
agagaccagg
gacatttgct
gtcatttggt
gttgtcttta
tgtgagccac
gcagccagtg
ttttgttgtt
tttattttgt
actatgtgac
gatcctctgg
gggaattgaa
aaccagctct

atggaggtgg

gacgatctct
gctcttgtgt
ggctgttgga
cctgaaaata
tgtagaatag
acaaaattag
tggtctctgg
caacactgaa
ggtaacttag
agtggtcatc
tatcttggga
ctggttttgt
taattaggat
ctttgatttt
cttttcttaa
ctgtgtagtt
caaactcaca
gatatgcacc
aaaaaaaaaa
atttctaaaa
ctgttttcaa
ccagtggcca
tggttcaatg
ttttcttttg
tatgtgcagg
tgacacagca
tggccattga
tcattggcat
agttctagga
ccttecttecce
gggaaccaca
acttggcctc
gcactgcacg
ggcggctttt
cttgggctct
cattgtcatg
gtggggcagt
tcecttecttt
tataaatgta
caggcacatg
ccctaagcac
gatggcctgg
gtgtgctgga
tattccttca
aaacagaaat
taaccccgcet
caggttttta
catacactaa
catgtggttg
ctcttaacct
gaagatgatg
tttattctaa
ttgtccagtg
agctggggat
cttggtcctc
ccagcacatg

tggcgagggt

aaacgcccag
tgattagtat
cactcagggc
acatctgcgce
tttggcagta
tcgttcttga
ttaagaaaaa
acaagcctct
cttttttectt
tgtgatggag
ctggctctgce
aacttatagce
catggcattt
cataaataga
ggttttgttt
ctggctttcce
gatatctgac
atcacacctg
gaagtgggaa
taatatttca
atgctgcata
caggtgggtg
gagtcctgtg
tgtttctttyg
tcaaagggca
tctcattagce
acttccaggg
tatgggcaca
atccaatctc
agcttcaaat
ggacaacagg
catgtaagag
gagaggcaca
attccaccta
tactcatggt
agtggttagc
ccccatctceca
cttaccccag
tatttatata
gctcttgtcc
cggtctgagce
atgcagcagg
cagctgctgg
gcggccccaa
ccagaagaag
tgacctctgg
gatttatttt
aagatggcat
ctaggatttg
ctgagtcatc
atgttgtttc
tgagcatttt
ccttcagcga
aagtatactg
tgcaagagca
tgctctctct
ttagggctca

ctgtcagtgt
ggcttgcagc
taaaccatgg
tttgctttta
ttacctatct
tggtccagtt
gccattctac
tgagttacag
atgttagatt
taggtagagt
atttgtgtcc
attggaattt
tttttacagt
aagcgggtca
gttttgtttt
tggaactcac
tacctctgtc
gcatgttaaa
gaataatttt
acattgagat
tatgggtgtg
gtgtctccca
cagtgatgtt
tgcacatgtt
accgtgggtg
ctgaaacttt
gtccacatgt
ccaccacacc
aggtccccag
tggtatggac
aagcttttca
ggccctgata
gcgcttcagg

gggtttgctg
tatttttaga

tgggtcgggt
ggattaagtt
atttagaaaa
aataattcct
ttgtgagcct
cagtgcaggt
tgtgtgtggg
gcgctgtatt
gaagtgatca
gaaaccagcc
tagagaatag
atttatatga
cagatcccat
aactcaggac
tctccagcecce
tttgtttgtt
tcccaaatgt
tcagaagact
tgagccacca
acaagtgcat
cccecectgtgt
ggctggcctt

gcagaatgct
taagcagcat
cacccacacg
gcttaggata
tggttagatc
aattggaaaa
cagcgaaata
acagaaataa
gaaaatgttc
gggtgaggtt
aagataaatg
actatttcaa
gtggcccaga
catatgtcat
tgttttttag
tatgtagact
tcccaagtac
ttttctagta
gataatgtat
ttgtacattt
agcgtccaca
tgctcaacaa
tacataaact
catgcatgtg
tcattccttce
gccaagtagg
ctccacctcc
cagcttttta
caagcatggt
tgctatgtaa
tctaggagag
gcctttggtg
ctggagcatg
tacacatacc
cctccagtgt
tctcgtagcec
gtttacgtgg
aatatattaa
tttgttgagt
gccgctctge
ttcctgtcta
agggaaggaa
cttagatgag
tctgtattct
agcttcacgt
gcttgttgtt
gtacactgta
tacagatggt
ctctggaaga
tggtcagttg
ttttaaattt
acccatgtgt
ctgtcagata
tatgggtgct
taaactactg
atgtgtggga
gacctgtctg
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49801
49851
49901
49951
50001
50051
50101
50151
50201
50251
50301
50351
50401
50451
50501
50551
50601
50651
50701
50751
50801
50851
50901
50951
51001
51051
51101
51151
51201
51251
51301
51351
51401
51451
51501
51551
51601
51651
51701
51751
51801
51851
51901
51951
52001
52051
52101
52151
52201
52251
52301
52351
52401
52451
52501
52551
52601

tcatgatatc
gcttcaaagt
aaattgcgtg
taggaggcag
aaaatcaagg
ttgatcccca
atgcaaacac
tcagagtcac
attttggcectt
accagctgca
tacagcgaca
tgagagtcaa
tttagcattg
cctttgatca
gaggtaactt
cctctttgca
tgagtctcac
tgagatacag
gaaattgggg
gggatgagga
actttagtgt
tctgcgtgtyg
ccaaagaggt
aagcacttat
aaggcaaaca
ccagtatgtg
tgcgtgtagg
tgggttcgtt
gcagaccttc
gtgctactgt
aaagatatat
ttccctaact
actagaacac
actggaataa
aaagtataag
ggatgggagc
actgcatctg
ttgtgtgtat
gcggaggtca
ttaaactaat
catctcacca
tgtagtctag
aactacttac
tgctgccata
aagtcgggct
ccgaaggtcc
tcggtaacaa
gtgtacttac
aaaagagtca
ctatatagcc
tcaagtagtt
catcttgctc
atctggaaac
ggaccaaagc
tacaccacct
gatggatttg

tctgggggta

ataggagttc
agattctaga
gcagccttga
aggtaggaaa
acctggagac
gcatcaggag
gtattattca
cagggtatcc
acagtcgaga
gcagctggac
gcttccccecat
gactggtgag
agtcaggaca
gacatgtgag
agtctcttaa
ctttgaaaca
ttacttggtg
atgtttttcc
tctaccacac
gggaactaga
attcaggccc
acctactttt
gtggatcaca
agacactagt
accttatctg
tgcacgtttg
ccagaagaca
gagactgagt
aggatctatc
gcccagcatt
ttctggctat
ccccectectac
aaacaggcac
ggtgaaatag
aatgataata
tcaggtcctc
tcectttcatt
atggtattgg
gagggcagct
gttgccaggt
tccecectgttt
gctagcctgce
cttcctgcectt
ctaaggtctg
ggtgagatgg
ggagttcaaa
gatctgactc
atataataat
aaaagtctta
caggctggtc
ctcagattac
aaatatttta
attctcatat
cagagccttg
attgatggta
ttatgacatc
tacgttttag

tgggattaca
acttaaaatc
atggcagctc
taacaaggct
tagctcagtg
tgggcagagc
aaggactaca
cctatgagta
cccctgactg
acacgctacc
ggagctgcgg
tccttecttga
caacctgttc
ggcaggtgcg
cgcatctgtt
gcttgctggt
agatctctgce
tttttaaatc
acgtggcttc
ggcatagagg
gtgtgctagt
tccagaagac
cctcagcctg
ctgactgaat
tcctttaaaa
tatagattca
acctcaagtg
cattcattgg
tctgatgceccce
ttecttttttt
gttttctctt
ccaaatccac
taagaaacag
accaacagaa
tatttgccag
atcgctctca
gtcatcattg
ggcagcgcgt
tcatgaagtc
ttcccaacca
ttgttttgtt
tacttgctgce
ctacctccaa
ggtttgtttt
ctcagtgagt
tcccagcaac
cctcttctgg
aaataaatct
ctatatagcc
ttcaactttc
atacgttgca
gtcctataga
taacctttaa
agcacactag
ctgttgatct
agatgttata
agtcctatta

ggcatgagcc
acacctaatt
atgcctgaaa
agcctgagac
gtggagaact
tgtggtggta
aaaaacatac
cttgtggtga
cagcaggatg
tggagcagct
cagttcctgg
aaactccctg
taggttcaca
ggggaaggat
cacagtgcat
agatgttttg
acattttgag
taagaattct
ccctggtaaa
aaatgccagc
tctggcctaa
atacctgatt
gcattgctca
acagggttgg
aaacaaaaac
ggcgtgtgtg
tcattcttaa
tccagagtta
agcgctggge
aatttaaaat
ccccecatcectce
accctttctce
taataagata
aaaaaaaaag
catttttatg
cggttgaacc
ttgttgttgt
ggacatgccg
agttctctgce
agaactttta
tttgttttaa
agtcagctga
gtattaggac
ttgtttgttt
aagagcaccc
cacatggtgg
tgtgtctgaa
ttaaaaaaaa
taaaactggc
aatcctcttg
ccactagact
ttataagaat
cctttttttt
gcaggtgtgt
gagaatgaga
acaacccctt
ttactgcctt

gctgtgcctg
gtaacagaag
ttcaagcact
cctgttttag
tgtatagtgt
ggatttgtga
aagctccttt
ccacatatat
gctcagtgga
gcaccagctg
caccttggat
acttgggggg
ccttactaac
tgggagaaca
atgacagcgg
gagtcaggtt
tctagaacag
atgtcaggta
gaggaggcat
tgtttacctc
gtcagcccta
tggtgatggg
ttaagctaag
ccaagaattt
aaaacattta
cattcgtgta
gaacgccttt
accaattagg
ttacacgcat
agattttttt
ctctaagatc
tctctcectcete
aggcaaacaa
agccaaagag
tgagttctgt
aactgcccag
ttggttattg
ccgtgtgcac
tctctaagga
tctgtggegce
gacaaggtct
gggtcccttg
tgtaggtgtg
atgagtcaaa
gactgctctt
ctcacaacca
gatagctaca
aaaaaaaaaa
cttgaactta
cctcagcttce
tgtatctgtg
gaataacagt
tccatgctgg
gtcactgagc
aatggaaaat
gatggtggat
tgagagaatg
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52651
52701
52751
52801
52851
52901
52951
53001
53051
53101
53151
53201
53251
53301
53351
53401
53451
53501
53551
53601
53651
53701
53751
53801
53851
53901
53951
54001
54051
54101
54151
54201
54251
54301
54351
54401
54451
54501
54551
54601
54651
54701
54751
54801
54851
54901
54951
55001
55051
55101
55151
55201
55251
55301
55351
55401
55451

tcatccaaac
tcttgatcct
aaacgctctc
tgcagccagce
gtgaaattga
tatcagcaca
aatggatgtg
cggaagtttt
aaaggagaag
caccattacc
gggcttaatg
ataggcacat
ggtactcctg
ggtgccagga
tgctcctgcecce
ctttgatctg
aagttcactc
tgcttacaga
ggcccgatgce
cagcccaggt
agcaagcgat
agaggagatc
caaaaaattt
aagggtgaac
caccacatcc
tggtggacac
gttgatcggg
tcctgectcet
cccacacgtce
agtctgatac
aacccacacc
tgggccacca
ccatatggta
atgcctgatc
gggagttggc
ctctagacca
ttcattcttg
gacccagctt
tatgtcttat
ggttgttttt
ccatgagaag
ctttggagac
tgtagaagca
cattcaagag
aacacccatt
ataaaatgaa
agaagtaaaa
gatgggtgtg
agctttgaaa
tcctcaggcet
ttagtttctg
ggcattagcc
agtccttggg
cagttcttaa
ggcttcactc
tttctagatt

aggatgaggc

tggcttggaa
cctgtctcca
caaattactc
aaagagtcac
ccagcaatat
accttcgaag
agacggcagc
ccttacttgg
taattagctc
agaaattcac
ttattctgtt
gactctcagg
ggtaaagtca
tgacctcaca
ttceecttece
tggtttcatg
cacacctcct
gcaggtatct
ctgtgggaag
gagagcaaga
tgtataaata
actagactac
catacagtct
ttgagctcag
tataagtgag
acactcggag
ttcttgctat
gccacccaag
catttcttgt
ccagctgcct
agtcccttgce
ggctcagctt
aactctagat
cacagggact
aaagcacacc

ctgcttgggg
ccataggcaa

tggggctggg
cagtcagggt
ccaagtcttc
tgggaagagc
tcgtggtcecgt
aaggtctggg
gtggctcaca
tgggcaccag
gtaaataagt
agccggcagt
agggagtggt
actggatgga
gctgtcaggc
ctcccagcaa
tctccggget
aaatgttttt
tttatttatt
atttaggcag
tttttttttt
atcttagttc

ctctctaggt
ccaccccgta
atgcagctta
atgccacgtt
agccgattcc
aatcaagcag
cccacagagt
ctaagtgacg
cttctcaatt
ttcttatgtt
ataaaagcac
tctaaatgtt
gtcatttccc
cttctggctt
tccccatgga
gaggctctga
tagccggcta
tgagaagcca
agtctcgcecet
agaagcaaag
agtggaacag
attaaagccc
ctattccact
attcctgagg
gtgctagggg
acatattccc
gcatagctga
tgcaggggtt
tttcattttc
agaaccctgt
ttcagtctct
ccttttgaga
cctcctgect
tcccagtgcec
tccctagcecaa
aacatagagg
gtttaggaga
cactgtgaag
cgatcccaca
tgagaggctg
gcctgtctcect
agtagagaga
ctggaggaca
accatctgca
gcacacatgc
ctaaagaata
tggaacctga
tagctgtagg
taacatctct
tatctggttg
agccccatca
gggcagaagc
tcatggaaat
aatattctct
gatctccagt
tttttgacag
aacatgtggg

agggaaagct
tacagatgtg
cctcecctettce
ggtgtttcat
tgcaagagtc
tttctgcagg
ggagtgctga
cctgtcttgt
ccctgtacac
acagttgcag
actattaaca
aaaagtttag
tataaagtca
ctgccatcac
tttcagtcag
ggaagtgact
tagcttccta
atggaaattg
cctccagacg
tggcgagcag
taatggttta
taaacataca
cccaaccaac
gctgggagtt
cagaaccagg
aaccccggat
cttccagttt
tcggtgatgce
agcttttgag
gcgtgggcetg
agtcattgag
cagagtctca
cagcctccct
tgacccctga
tttgtacgga
tggtttttag
taggagatag
gtctgtctgt
ggggaaaaat
ttatactata
aaaatgcctg
acagaccaga
gacctggcectt
attccagttc
tggcaaaaac
gaaaacaaaa
ctggagccct
cccagggtgt
ccttatcata
gttcttaaag
ttttacctat
cttggaagca
atgttacact
gagcactggg
actgagctgt
tttaccttta
ctcctggttt

ggccttgaac
tgctctcaca
ctagggcata
aatctcttgg
caatgtcctc
tgcggtggga
tgttcctgcc
actctaaatc
tggccctggg
caataagcaa
cctacttgtc
ccattaactg
gatgacccac
agaggccaca
atgctgaagc
taagttagcc
ctctccatct
cccggatcegt

gcagccacgg
gggactggga
gtgcctctga
ttgaaaatga
agtgttgctg
gaggtgctca
gctgcctgeg
tgttgatgtt
gggataatct
caccaaactt
atggagtcac
agccctttca
attttaggca
atacataccc
gtgagccacc
gttagaactt
gcttgagaga
ggacaaagcc
gagagggagg
agtacttctt
gtagtggctg
gtttgagcat
ttcagctcta
agtgagaggt
cagttcctag
cagggaatcc
agccacacac
caaagtaaaa
tgaccagtgc
gagcatttct
gtcttcaaga
catctacttg
gaccccttaa
caattttaaa
ttgttgtcat
atcaagcctg
accccagcectc
ggctgcttga
aatgtggaga
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55501
55551
55601
55651
55701
55751
55801
55851
55901
55951
56001
56051
56101
56151
56201
56251
56301
56351
56401
56451
56501
56551
56601
56651
56701
56751
56801
56851
56901
56951
57001
57051
57101
57151
57201
57251
57301
57351
57401
57451
57501
57551
57601
57651
57701
57751
57801
57851
57901
57951
58001
58051
58101
58151
58201
58251
58301

atgggtttgce
cagtgcaagc
gacgagaggg
atttatttat
gccgtagtga
ccggaagcga
tgtgcggctg
actttctttt
tggttggttt
ggagaacctc
aaggaggcaa
gtgtcactga
ggcccttcac
accatgtagce
tctgagtagce
aaggctgtgg
acatgcagga
cagcagctgg
cgatctggat
tgatggcttc

tggggtaatg
gtgagctggc
actgatgaag
cggaggccct
tggaagaaag
g99999gcggg
tgcttttgct
tggtagacaa
ctattgctaa
gctgcatagg
tacccactcc
ctgaccttga
ctgggattat
acacagtcaa
ttttgttttt
gaacttgctc
ctctgcttcc
caacaaattt
tttaagatat
attttagtta
ggaaataact
aaatctagtc
attttgtagg
gtgatgtcat
ttccteectt
ctcagggtcc
gacagaggtg
cagaatctca
cagcagaaag
gctggaggag
ttgtaagaga
acagcgtctg
cggcagccct
tggtgtccag
gtggagtttt
ggaaggttct
agcccactcc

agtgtttcct
accctcccag
ttccacaaat
ttattggcag
cagagaagca
gtgcaggtaa
cagagtgtgg
ccctttttece
gtttgtttaa
caggacgact
gcgagctgtg
gtctcagggc
gggacaattt
tctggctgac
cgggactgca
tgagtccctce
tctgaatgga
aacagatgct
gcttcctgag
tttctctaga
tgttctgact
ggggctcttg
agctggctga
cccaacatct
gcttettttt
gcggagcggg
tttgcttttg
gtgtgccaga
gatggcacct
ctggccctca
atagcccagg
atttgcaatc
aggcatgcat
gtttagtcca
ttctgagaca
tgtagactac
caagtactga
ttaattaaaa
ttaaataata
ttttaataat
gaatatatat
tttgagtagt
catctgtcgt
aactatacat
cctteccecttece
ctttgcttca
actggaactt
acttcagacc
tgtcctacaa
aggatcgtgg
tgacgttccg
agatgccatc
gcatgcccat
tttaccacga
gattgatgtc
gtggtgccat
tcacctggct

gttgataaaa
caccctcccce
ccatgtgtgt
caagggggcc
gcagatgttg
tcgggcectca
tcctgegtge
caaaggtaac
acaggatcta
ttgatttcaa
gggacggggc
ctgccttcca
ttgcattgtt
cgtgagccta
ggcgcacaga
tgctcaagga
aacaaccagt
cacagccctg
catcgcacgc
actgactaga
tggttttggt
tcagcaatgg
ctggaagagg
gcctggaccg
ctttagtcac
gcggaggcgg
cttttgcttt
gccactggac
ttttttttet
tacccactcc
ctggccctca
ctcctgcette
cactctgcct
agaattaaaa
gagtttctct
actggctcaa
gattaaagac
agaataaatt
ctttcagttg
ctaaaacaat
aaaactaata
accagcaagt
gattaaacat
gtgaagctag
ttccttectt
gtctcctgag
ccttccatta
cgccaacaaa
gggcgaccct
agctgttcag
aagggaggaa
cttttccctt
gcacccggac
aagtcaggtg
cagtcctctt
agctgagggg
cagaacacgt

agccagtggc
tttggatggg
gctaatctta
aggccaacca
gagcagcatc
cccagggagce
acgctttcat
ctgtgtttta
gaacagaaaa
ctacaaaacc
agtctgtgca
tggtaggagg
tgtttttgag
caaccatctt
tggtgtagag
gtctttcctce
ctgtgaccag
gaccagatgc
ctagcgtgga
gactgcggtt
ttccaaacag
agtacgtgca
cggcagcaga
tctggaaaac
gggcctgcaa
ggcatgctgc
ttcatgctgg
tacactccta
ttgagaaaga
atagcccagg
tacctactct
atcttcccaa
gccttaaggt
ccattaccta
atttagcctt
actcatagag
atgcaccacc
aataaagctt
tatttaacac
atatgttatt
aaatgaaata
caccagactt
gtgatttcat
aaatcgagtt
tgttgtggtg
tgctggggtc
tggcaggata
ttaagaaact
atcgtgcagce
aaacttaatg
ccggcagaag
ccagtgcctt
cggcccttag
ggcctgtcct
ccctgaggat
ccccattggg
gcagtatttc

acagagagaa
atggagctca
gttatttatt
cccaacagcec
ttcaggatgt
cgcgctgtgce
tatcttcaaa
cttctgtttt
tgaaggtggt
ctcaagagcc
aggctacgcc
aggagctgct
atgggatttg
acttcagcectc
ccttgttaag
cttcccttag
acagaagatg
ggagagtaag
agacagtttc
agacatgggc
agcattgtga
gaagacactg
tcgcgtgcecat
tggtaagagt
9999999999
tccctegeca
ggtggatgtg
gtgctggaca
atctcactga
ctggccctca
atagcccagg
atggaattat
ggcctttttt
attttaactt
agctgtcctt
gtctgcctgce
attgcccaac
agatcactaa
taaattctcc
tgcaaagggg
aaaaaaatga
tgtgatagtc
gactatacat
gtccgtctcce
ggatggatgc
accactaggg
acttcattag
ggaggagctg
accggcccat
aagaggtaac
actggtcacc
cgtggtggag
tcatcaagac
tacactttgg
tttaagggaa
tgagagatga
tcattgaatg
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58351
58401
58451
58501
58551
58601
58651
58701
58751
58801
58851
58901
58951
59001
59051
59101
59151
59201
59251
59301
59351
59401
59451
59501
59551
59601
59651
59701
59751
59801
59851
59901
59951
60001
60051
60101
60151
60201
60251
60301
60351
60401
60451
60501
60551
60601
60651
60701
60751
60801
60851
60901
60951
61001
61051
61101
61151

ctttttattg
taggcatctc
cagagatgac
tatatatata
tgtgtgtgtyg
cctggaacac
ccctttgect
caatattttt
cgagatcaag
aggttgctgg
gtgcattgat
atttttatta
tccecttectee
ttctcaaaaa
agactgagaa
ttgtgattaa
ctgctcacga
gcagctccat
ttcattcatt
aacaaaggct
agaacccaag
ggaatcccat
cctggtgcag
gttcatatga
gacctctaac
gtattccctg
ggaatgagtg
ctatatttct
gagcaaggca
tattgttttt
ccctaggtcece
gttgggtatg
tggttacttc
cagtacacta
ctcttttgat

cagtgggggg
gttgtgtagg
agcaaccgat
gccaacaatt
tggtggcaag
cgattgaatc
actgtacgag
tctccecattg
catttgctcc
ccagaatccc
atttcttttt
gtattcaccc
taatggctaa
gggtctaggt
atttgcctgce
gtatgtaaat
ctaggttgtt
ggttgagcaa
aagagtggtc
gagcggccat
agcaatatgt
tcacttgtgt

ccttccegtg
agtactttct
tctgcggaag
tatatatatg
tgtatttttc
tctctgtaaa
cccaagtgct
acatcttagg
gtagggagcc
tcaaatttcc
aagtaagtat
tttaaaagca
caagtacatt
aactaaacaa
caaaatacaa
ataagagcat
gacccgcact
tgctaatctt
catttttttt
atgacatcca
agaaggcaca
gagaacacta
gcccctgeag
gctttgctcg
ccctctggtt
agctctgagg
tttcaaggtc
tcccatcttt
ctgatatctg
ttttcettte
ttgggctatc
agtttcatct
cacaggtttg
ttacagatag
agcatgcaga
ctctatggag
tgttatcctc
ggtcttgata
caattagact
agatcgccag
tagatcacct
atgtcgatac
ttccctecca
tccaagttca
tcatctatcc
tcctaattag
tctgtggttce
tatccataca
tacctcactc
aagtttcttt
gtaccacatt
tccagcttct
gtgtctgtgg
taactggatc
actgatttcc
gatggtggcc
tgatcttaac

agaagtctct
agctgaaggg
tagaatttgg
cgtgcgtgcg
atctagacag
ctaggctggce
gggattaaag
aattgaagta
tactaacttt
tgagttgaat
tctttatgtg
actgttaaat
cagatctcct
ccaaaacccc
cacccaaaaa
gcacaacaaa
gagtggttga
tcaccctagt
aatgtaacaa
agttggacga
ggagtcggag
catgggaagc
gcccagggca
tggtgattca
cttaatgttt

ggagggattt
tttctctgca

ggacaggagg
agtctagcag
tcttttttag
tagtctctgg
tgtatagtga
tgccaccatt
aggtttgagg
gtaccttcct
gcaccagctt
aacagtgggg
acagcgtgga
taaccctaac
ttgggacccc
tcacatatgt
tactccacgg
ccaccagctc
gacctcgtct
agaatccctc
atctatttgt
ttaaggattg
taagtgagta
aggaagattt
tttttttttt
ttctttatte
ggttagtatg
taggatgaag
ttgaggtaga
atagttgctg
cttactccac
tatcctgtta

tacaacttgc
ttagtgttca
gtttgtaaaa
tgtgtgtgtg
gtctttgtag
ttgaacccag
gcatgcacca
ttagggggtt
ccttgactat
tatcagctta
tgtgtgtgtg
tcatgctttg
cctcctgtac
aatacaacaa
gaaaaaagat
ctatttgttg
caaagccagt
ggtgggttta
aataaaatat
gacaaaccaa
tcccactegt
cacaatatta
tgctgctcca
gagggccttg
tttctgctgce
gctggagaca
tgatgtctgg
actcttctct
aatgtcacct
atcagtatta
ttcttggcca
gccttaagac
gccctagcecat
ctggcttgct
ataacaaaga
cacgtgccca
ccttgcectgtce
ttgtttgagg
ccagtactgg
aactctcccc
gaatgtttta
atgctccata
tcectetececce
atccagaatc
atctatccag
tctctgtagt
cagcttggtt
cacaccacat
tttttttcect
taatggctga
attcttctgt
gagagaacag
catcctttgg
tggattcccg
catgagcttg
atcctcgaca
ggcatatgat

ttcacatgct
cttttaatgt
ataatatata
tgtgtgtgtyg
ccctggetgg
agattcacct
ccatgctcag
tatattttaa
attttttaat
aaattaaagt
taagtgtata
ctcatattct
tcacccaagt
aatccccaaa
gggactaaaa
gtcaactgtc
gctgctccca
cattcattca
aacaaagcaa
caggaggaaa
ttgcaccctg
gcacagaggc
gtctctgcga
tggttttggt
ttctteccttyg
tcccatttag
ctgtgggtct
gatgatggct
ggagtcattt
tttagttttt
cccaagcctt
tcttgttggt
atcctgcagg
gttcacactt
ctctggcata
tgttcagtga
agttgtggaa
attccctttg
aagctttatt
cattacttgg
ggaggttcct
agtgttgccg
tcggcecttcecce
cctcatctat
aaccccttcet
tccttagtcet
atcattgact
ttgtctttct
agttccatct
gtaatactcc
tgagggacat
cagtgaacgt
gtatgtgccc
tcttcctgag
cattcccacc
gcatgagctg
agactctcac
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61201
61251
61301
61351
61401
61451
61501
61551
61601
61651
61701
61751
61801
61851
61901
61951
62001
62051
62101
62151
62201
62251
62301
62351
62401
62451
62501
62551
62601
62651
62701
62751
62801
62851
62901
62951
63001
63051
63101
63151
63201
63251
63301
63351
63401
63451
63501
63551
63601
63651
63701
63751
63801
63851
63901
63951
64001

agcagtttga
tttctcagcce
taccccattt
ttcttttcgg
aaatcccgtt
tttcaaatga
gagatgtctc
cccttgcaaa
agtgtgtgca
aggcccgggt
gcttgaaaat
tcttccacaa
tggaaaagaa
aaccctggct
gtgctaggat
aaaatagtgt
gatggcctgt
agctgccttg
ggaaaaccca
tggaaatgca
gtgtcttcag
taccgtgcca
gacagaagat
cctttaatcc
gtctacagag
ctcggaaagc
gtggcttcct
gatggctctg
aaagaagctg
agagttgtgt
catcagagta
taacccttgt
agagggtaag
tggctactca
tcggaaattt
agtctaacaa
cgaggggaga
ctggcacagc
acccttaggg
aagtaagttt
aaagagaaag
ctctctctct
gaattaaaac
ggtcgctctg
ttttctagcg
agcagtggga
aagaagtttc
gccagctggce
gtcagccagt
aacaaaaaaa
attgtgagtt
tggaaattca
gggtctgtgg
attctgctgce
actgcttgtg
ggcataaaaa
taacagtaaa

tttgcattcc
acttgggttt
ctaactggtc
gcatttgtcc
ctgtaggcta
gggatggaga
cattcaggga
ccctgeccgg
gctcagtatt
tcaaccccca
agagtatatg
acccaccaac
attttactta
ggccttgaat
taaaggtatc
tctgaaataa
cagagacagg
tgggaggtgg
gcgtggctcc
gttggggcaa
gaaccctggg
gctgtagaca
cagcctaggc
cagcacccag
caagttccac
cgacaaaaca
ctgttctgat
ccatccctta
tggttaggcc
ttcacaccga
ggttctggaa
ctgtgttctt
ttgggcctcce
gcgctcactg
aacattctgg
cggcagcctg
ggaggcggca
ctcaagtgac
agcagagatg
tgttcgggct
ctctctcgcect
ctctctectece
tttaacccac
ggccagggtg
agaaacattt
agtccctcgce
cacattgccc
tcecettttea
cagagctaaa
aaccaccaac
tgagatcatt
ttcctgagaa
tccegtgcag
ctacaccaca
tggcactgaa
tgagcacacc
gaaagctttg

ctgatcctaa
cctctattaa
tgtattttct
tctattggat
ccaatccgta
agcaagaact
tcttettttt
tttgcctgaa
gcaggctcac
tactgaaaaa
gaaagagaac
acatgctatt
gttttatttt
tcacagtgac
tgacaccaag
gataaagaca
cagcagtggt
tgtcagtttt
gataataagg
gtacctaagg
tcttcecatge
ggttccctte
tattgcctcc
gaggcagaag
gacagccagg
gacaaggcag
gaatgcagtg
ctgagagaat
cccagctaag
aaatgtaact
agaaagaggg
tacagagact
ttttgttctt
tgtgttggtt
gcacgaacac
tctgcagagt
caggccaggt
acttgcctcc
tgggaatgga
aaaagcaatt
ctctctctct
ctctctcect
tacttcagat
acatgctcag
ccctgagtgt
caagctgtta
ggggcttccce
gtgcctggtg
cagaaaaaaa
caaactgtgc
ctgtcattca
ttcatcagta
gtcccagttc
gctcatgacc
ggttatcaca
ctgtaaaccg
cataggtgaa

ggatgttgga
gaattttctg
tgatatttat
atgtagttgg
ttcttaagcc
tggacagaca
gtgaacagct
gcattgaaaa
ctagcacgca
taaacgtgta
tggtttgaag
tgtaggtaaa
gagagagcgt
tcacctgcct
tctggctaag
gaaatgtcat
cacgtgagga
tggtaacaac
aaattcacca
atgaggctgg
catccttacc
caggtggtct
ttggtctggce
caggtgatct
agggctacac
accccgtcett
atcggggttc
ggagctttcc
gctactgttt
gagcatcgaa
gctctaatct
ctggggatgt
tctcatccaa
tttctcccat
aaaagtgatg
tcaagcacct
ggcagaggag
ttcttcttcce
ggccgtgcca
gttttctttc
ctctctectet
ctctcectet
gtttgtcctt
aagtcacagg
tggggagttg
cccacaccca
agagtccctt
agacaaaagg
aacaacaaca
tcaggagctg
gcacatacat
atttgtgtac
ctctttcaga
acaggtagcc
gtcactttag
gcagttccag
ctaaggacag

catttctctg
tttagatctg
tttcttaaaa
tttaaaagaa
taactcttgt
tttgacttta
gtgttcaaaa
gaaaagtttg
cgcatgcacg
aataagtaat
ttaataatct
aatatagcaa
ctgactctac
gtgctcccca
aagaacttgt
aatataaaaa
tagcatttcc
atacctttct
cccgtgtaac
tgactcacag
gtgccatcct
catggctgtg
tgagaacagg
ctgagttcag
agagcgctgt
cacctgctct
cctggagata
ttaggaaggg
aagtgcatac
aggcatgttc
cagcttttat
tgctgccctce
ctttaccctc
gatttaggtc
aacatggagg
ggtcggtgtc
gggggagaga
tttcttccag
attgtgatgt
tttgaggaag
ctctctctct
ctccaaccca
tagaaaagtt
tgctgtggag
gctcccecttte
tctggtagaa
gctactacct
aagacatcaa
aaacaaaaca
aggcagggga
gtaaaagagc
taattgatga
gctgtagagt
acattgcttg
aaagtgactt
tcttaggaat
ataacacagt
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64051
64101
64151
64201
64251
64301
64351
64401
64451
64501
64551
64601
64651
64701
64751
64801
64851
64901
64951
65001
65051
65101
65151
65201
65251
65301
65351
65401
65451
65501
65551
65601
65651
65701
65751
65801
65851
65901
65951
66001
66051
66101
66151
66201
66251
66301
66351
66401
66451
66501
66551
66601
66651
66701
66751
66801
66851

cacagccatt
gagctgtggt
ggacctgcac
gagcaggaac
ggagaaacaa
aaagacacag
gataatggca
ggggtgcact
aaaggaagga
ttcctattct
tccteectet
ctctccctece
tccctecectt
tcccectectee
ctcccteect
tcecttectte
tcgcacatgt
acttgtttct
caggcagatg
acgtaagctg
gtgccttgaa
tgtgaggatc
gtgtccctgce
gatcgtgact
accaaggcct
gctcgtgtgce
gggatgatgg
agaaacgtcc
gtacctgtta
aagtttgggc
gcttgcttgce
tttatgtatg
aattagattc
attgaactca
catctctcca
cctggaaaag
ggaaagatgc
gtcgggctga
tttgtttgtt
gcactgtggc
atggatggtt
ttcggaagag
agtgttagtt
acatcagtgc
gctggtcctg
cctgcacttg
attgagatgc
actaagtcat
agttgtggtg
tcctgtggta
ccaaccctct
aggctgtcag
actctctcat
gtgggtgcag
tcttttcaat
ggaccaagtg

gggggctgag

ggtcattgac
gtaggcagtg
gggaccacag
acactgagag
ccatgaacac
taaagtgcag
acttatgcgg
tagatgcatg
gggagagaga
cceccectectte
cccteectece
cttcctectct
ccttcctcect
ctcccatcct
ccctecectece
cttccttect
gcgatggtgt
tcttccacca
cccttgcecca
ggtggcttat
tgtgtattgt
atgtccttgg
cagtgtctct
gaggagctgc
caagattgac
gggggtgcgt
ctgtctgccce
ctgagagcca
tgaaaatcta
aagtgggtct
ttgcttgttt
tgagtacacc
catcacagat
ggacctcagg
gccceccectgttt
cagacatcct
aggttgtttg
gggcctgggt
tgtttttaaa
tgtcttcaga
gtgagccacc
cagtcagtgc
tttagggcct
tgatgcaggc
atgcaggctg
ccgtgagggg
gggtgacaag
tcaccgcctg
atctccaaca
taacatgctg
ctgaaatccc
tgtcactctc
ccaagtgggt
gctgtcagtg
agaacgtgaa
gccgaggtgce
catcgagcag

acagctcaga
gagtactcta
accctcatca
tgcagttcac

ggttgggagg

agaaggggga
gatgataatg

agaccctgag
gaagaaacct
cttcccttte
tcecetetecce
ctcccecctecce
tcctectttcet
cccttectece
ctccctceect
tccttectgt
gaatgtgaag
agtgggtccc
ctgagccatc
ccttggatgce
aagatatggt
gtctttgggt
gagagacctt
acctgatcac
ctagaggtga
gtgcagggag
agcctggatt
ccctgtceccce
tattagtgat
tagtagccgce
ccttccecttcece
attactctct
ggttgtaaag
aagaatagtc
tccatctttce
taggtttgat
gaggttgcct
tagccttagt
ggtttgtttg
cactccagaa
gtgtggttgc
tcataactgce
gactttgaac
tggtcctgat
gtctttctcc
tggccatggt
ggttgggagc
tcceccecatact
tctgtcagat
accaataacc
tgaaccttgc
tcatccaagt
gcaggctgtc
tcactctctc
cttcttcact
tcagctggca
ctgacaacgc

tctctcagca
cagctctgaa
aggtgggggt
tgtgtgaagt
agctgggaga
ttcacctggg
ctaggctatc
tttgctccct
aagaagcctt
tccectcecectce
tcecetetece
tccecteect
ctcccctece
ctccctecect
ccctecectte
gtgtctgtgt
gtcaagttgc
agggatgagg
ttgctggccce
tcattgcttt
tatgtactat
ggaagaaaga
atgctgttgce
cttcgagact
ggccttccca
gccaggacag
tgtttctcat
aagagtaaag
tgtttagaat
catttagatt
ttccttaaag
tcagacacac
ccaccatgtg
agtgctctta
ttgatcttat
ttctaacacc
tccaggtctg
gtttgggtta
tttatttatt
gagggagtca
tgggatttga
tgagccatct
aagtcactga
gcaggctggt
tcttggtgtt
gtgattttta
tgtgagagcc
ctacagaccc
gccaaatgct
ccaaggtgag
tgcttctcca
gggtgcaggc
agtgtcactc
atccaagtga
aagccgccaa
gttctcgtcc
tggctgagaa

ctggggtcat
agaggaactg
ggggtgtcag
acacatgctt
cagcagagac
gaatctcggt
gctcagtgtt
agtgcatata
cctttattcc
ctttcctctce
tctctectee
tcccectettee
tccttectece
ccctecectece
cttccttect
ttgtgtatgg
cacttgaagg
ctcgggttgg
tcaaataagg
gttattcttc
gtagtgcata
gggcagagtt
aggcctcctt
gaggtgtacc
gaaccaggcg
aacgcctgcc
tatctatctc
tcttgcttga
cgatttgatg
ttattttcct
atttatttat
cagaagaggg
gttgctggga
actgataggc
taagtttaga
tcagcttcat
tctctggaga
gtgttagttg
tattatgagt
tatctttttt
actcgggacc
ctccagccct
tgatgttcag
cctgatgcag
cttgctccag
attctaactt
cagctgtccc
actccttgcc
tgggcatcaa
tttcccaccce
cccceccggtge
tgtcagtgtc
tctcatccaa
acaaatgtgt
ttggaacctg
accaccaagc
gctcctaggt
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66901
66951
67001
67051
67101
67151
67201
67251
67301
67351
67401
67451
67501
67551
67601
67651
67701
67751
67801
67851
67901
67951
68001
68051
68101
68151
68201
68251
68301
68351
68401
68451
68501
68551
68601
68651
68701
68751
68801
68851
68901
68951
69001
69051
69101
69151
69201
69251
69301
69351
69401
69451
69501
69551
69601
69651
69701

tgacagcttc
cccatgtcag
tgtttgaaga
aattttttct
tgtgctccta
ctttgtcact
caggggtcca
ggcttgggtg
caaatgcatg
ggctgaaatc
cagggtgtca
gattccctca
agcagctgtc
ggctctggca
ttcttttcte
ggctagacaa
aatgaagggt
cacctactcc
catgggtttc
ccccgggceac
gtcactttca
cctgtatcac
atgttctggg
tgaagaggtg
gtgtagaaaa
accccgttaa
tctctacaag
gcattcagag
ggtccgtgac
cagcagctga
catggatgcg
acattcccaa
gagcaccccg
ttccttecta
gagtatcttg
ggtttattgg
acagaatcag
tctcecetett
gccactttaa
tctccagtca
gctttgctgt
ggggcagtgg
tgttgatgtt
gaaacaagat
tttctcagcc
cattatgatt
aagtaatgta
tcatagcatt
agaaattatg
agagtcagag
cttgcctcectg
ttgatcattg
cttgctctga
tgtgtgagcc
ttgctctgag
caccaaccgc
gcccaccatt

agacatgtct
cctagggcaa
gcatgtttct
cccctttaaa
caaaaaaaaa
gtgtgttgcc
acaggacatc
tgtgtgggca
gcectttttgt
cggttgttagt
gatcacatgg
gttaggaggt
aggagctgcc
ggaaagagct
caggaaaaca
tatcatcgac
aaggttaaac
cagcaagccc
atcagcaagg
cttcctactg
cttgggtgga
ttgctccacc
tactactgcc
gcctgccagt
gtgtgattga
tacatttgcg
cccgcectgga
tctccagcac
aggcaagacc
acaacatgtc
accaacatcc
ggaggaggca
aagccgaccc
gtgagaaagt
tgggagcagg
gttccttgac
ccctcaggga
cctctcecttet
aacactagaa
gtgggttcca
cctgagtgag
ctgttggcag
ccagagatga
gcatctactc
tttcacggag
cataactgta
tggttggggt
cagaaggttg
ttgtgttaag
gtgtctggtc
tccttatget
cacatgctga
ggtgccctgt
ggcctccttg
gtgccttgtg
ttctgttcac
cttggaggag

ggcctggggg
ggcaccatgc

ttctttaaaa
aaaatatctg
aaaaaaaagg
agttctcaga
tgtgctggcc
tgtgtggcac
aaattctgct
tttctcecttce
gctaaattct
aggtgtgggg
tgaggataga
ggggtgagtg
tggctggcaa
cttgtgaaaa
tctgcagtaa
gtgactggtt
agcgggagcg
cgcttcagcg
aaaggacatc
tgctggccac
ccctgaaggg
ttgtcctgtt
aatcttactt
gcaggtgttt
tattgcctca
tcactccact
cagatccagt
atttgctgaa
tggtgtctcc
tttggaaagt
aggtagttgt
acgcatcctt
gcttggtgat
agggtgacta
gcttggaagt
ccctttccat
agagaaatga
gaagacccga
cagtgccagg
cctggggcag
tgactggagg
tgtgggagtg
cgcttaagac
gcaaaattac
caccacaaca
agaactgctg
tctgtagtgt
tgaagccatt
ggtgaggagt
gctccgaggt
gtgagccggce
ctctgaggtg
tgagccggcc
atagcacctg
tcgcttgttyg

gtggtcattc
caggaccagg
agccaaagac
gactgaaagt
ctcctgaccce
ccacacaagg
taatctaggg
acaccctgta
taagaaatag
agggcctggt
gcaaagtaag
tgcccaggac
ggaacctgag
gtggtggact
gggcttctcc
agtatatctt
ggctgccctg
gtccttggcect
ggccatccta
agagcagcaa
agtggtaaga
tggcagcacc
cagagagggc
cactcatttg
ctgtactccce
ttgcctatga
gttccaagtc
ggcataatct
ctgtagagcc
atcatcatgg
acttgtctac
actgtaggcc
tgactttcca
ggagagacaa
tccttetttt
actcaggatt
ctgaagatga
ctccccectece
aggcaggtct
gacagatttg
agtctgaaga
agctgacatc
gaatgtggac
cgtgtggctg
tataggaaaa
agctatgaag
tgaggagctg
gtataaatta
ctggggcggt
tcaaacttgt
ctggttttct
gccectgtgtg
ctccttgcte
ccctgtgtga
tccttgetcet
cacacagctt
acggttactt

agtcggggtc
ttgctaagtg
aatagtttta
aactttgacc
cagctgccag
caaggacaag
acagctgttg
agtacatgta
ctttggccaa
gtgaactact
tgatcctgtt
ccctttetece
ggtgtaagaa
tgctttccca
ttctgggtct
ggccctttgg
tgtaacgagt
gcaggtacat
agcacaaagc
agaaggaggg
acgcttgcecct
cggctacttc
ctgtgcctcce
gctaacattt
tttcctgect
gccagctgga
actgggcagg
ctccttccat
atacaccaag
gctataagat
ctctaccccg
cgagagccag
tggctttgcc
ggacatggct
gggaaagagt
caagaggagg
aaatagtatc
ctcccacccce
ctctggtgct
agtccagcat
aaggctttct
aagctggagg
ttggcattta
taaatcagca
cagagatttc
tagtaagaaa
tattaaaggg
tatgaaaaat
cccagtgtaa
tgcattgacg
aagactgttg
agccggcectce
tgaggtgccc
gccggcectcece
ggtgtttttt
cccecggcetcet
tcectttecect
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69751
69801
69851
69901
69951
70001
70051
70101
70151
70201
70251
70301
70351
70401
70451
70501
70551
70601
70651
70701
70751
70801
70851
70901
70951
71001
71051
71101
71151
71201
71251
71301
71351
71401
71451
71501
71551
71601
71651
71701
71751
71801
71851
71901
71951
72001
72051
72101
72151
72201
72251
72301
72351
72401
72451
72501
72551

ttgttctgct
ttcctgtcetg
ctgtttatca
ttgaagtccg
gcccctggtce
gagacattcc
tgatgggctt
ccgatgatgg
ctgtatgtcc
ctcceccggag
ataccctgtg
caggatgttc
ctcgggcegg
tcttctctte
gtccttgttg
gcccctgagg
ccatctccct
agaccttttc
cttctgtgcet
catctaagag
tgcttgtaag
agccccaggce
ccagtgtccc
catttccaac
ctctgtccca
ttgcacatgt
ttttcctgat
cctgttggtg
tgaccaggtc
caggcagggt
gtggtgcaca
tctgagttca
ggctacacag
agttgacggt
ttgcagctca
tggatggcaa
gcggtgtctg
caggaggatt
cccgggttte
tctgtgtgac
agtgtcctag
agagttaccg
tgaccttgtg
cagagtttga
tccattgtgt
tcctacagaa
cactttagat
cctcagcagg
atgcttgcecet
gctctagagc
ctgtgagttc
gggctctatt
aaaatggctc
gcagtttccc
ggtaagcagc
ccctgteccg
ctttgattta

gttgagttct
tcecettatcet
gtccctctcea
agcactgatc
aggcatccac
tcaggggcaa
gcctgtgagce
aagggtaggg
ctgtcctctg
cctcgtcctg
ctcctctgga
cttctctcectt
gtcaaagaat
tccgctctaa
gaggaccttg
acagagctca
gatcccctcect
tagaactgta
gagttaacct
cactttctaa
ccccagtgtt
ccgctgcgag
cagggcttcc
ataaacggca
cacatgaaag
tctcggacct
tggaagtggc
tctgggctgg
acaggagaag
ggggaaggat
cctttaatcc
agcccagcect
agaaaccctg
aggctgggta
ggaaattcta
gcagcatgtg
ggcagtttct
cctcttgcat
ctctctgcag
accgtaagtg
tgtgctcagt
tgaagggctg
tgtttaaaaa
tggcttgtgt
cttgtcaacc
cgacctgcag
tcattgatgc
agggcagttt
gtacagagcc
tgggtgtggt
tgaggccagc
acacagagaa
tagggccatg
agtagccaca
agcggcactt
cctcctctac
ggctagtctc

cttcattctg
ctgcttccac
cactggtctt
cttttgacta
ctccatcacc

ggcctgggca
ctagggagag
ggttcagatg
ccccectgcetac
ggtcttcctt
gggattttga
ccatctccag
atttctctct
cttattgtgt
agggtgtcag
ggcttggtga
gtctctttaa
ggcagcacag
gtttcttggce
tggcttctcc
ctgtctgtgce
catcattaac
agatttcttg
gagatggaag
agatggcgcc
ggtgtcctgt
tttggagcct
tcaccaaaca
cctaacgcta
gcacaagagt
cagcacttgg
ggtctacaga
tctcaaaaaa
gaggtggggc
tggaagagat
atgagggagg
gtaaggttgg
gttctcaaag
gtgctgcccc
gccgccectte
tgtccccagg
gtagctgctg
gcttgagttt
gtgtgtgttt
tggcccttcece
caataccatt
agtttggaaa
ggtgagtgtt
agggcctgcec
ggcccaagcce
ctggtctata
acccagtctt
ttctgctgtyg
gtaaaagcag
cagcatctga
tgagtctttg
aggtggcagt

tggaggagtt
cttgccttca
tgttcttttce
attttgcttt
attcctgtgt
tgagaaagga
tgcactgggg
atccccttag
aggagtattg
gtctgtcagg
gcaagttcac
tctgtgtccce
tgaccactgg
atgcatgtgt
ctctctecectt
cagatgactt
ggtgacagtt
ttgcctcaat
cacaaatgag
caggggtttg
ttttcttagce
tgaaccccca
gcctaacatt
acagccagtc
ttggccaggt
ctcccagtgg
ccagcacgta
gggaagtcaa
cacaaagatg
tggcggtagg
gaagcagagg
gtaagttcca
acaaaaaaca
aggtgtctct
agaacttcaa
acagccctaa
ctcacgccgt
caagtcacaa
gtacctgaag
ccagtttcgce
aatagggagg
ggcttgttta
ttattttttc
gttctttttt
cactcctgcc
gacctgccga
taacggtgaa
tggagggtca
atccacactg
tgaggcagaa
aagtgagtcc
gaaaaaacaa
gaaatgatac
taagagactt
gaaatcatgg
aaatggagtg
gtgtggctaa

cagctctcac
gttggaagat
acagaggact
caagatccag
aggctgccca
gcccactgcec
gctccggagce
ggaggtgagc
cagtagagac
aggctgtaat
caggcagcaa
gcactcctac
agaatgaaag
gttgggggtg
ctaccatgta
aagcactaag
ctcactctag
aattcctttg
cttgcatatt
tcttgctgga
ctacccacac
gggcttcatg
tcagtcctca
ctgtctcttt
ttcctggetyg
ctggggtatg
agcatttagt
ttcacaagtg
gttggtcgct
ccgggcagtg
caggcggatt
ggacagccag
aaaacaaaag
gcagaagtct
actgcaagac
gagctggact
ctgggagagg
tctgttaaag
accaagttca
attcatttct
acatggggtg
gtgctcagag
tgttggagac
tttttcccece
gtcccceccecett
tgtccccecg
ggtgctgagc
ggccccattg
gtagaaatcg
tgatccctcece
aggatagccg
aacaaaacaa
tcacacacat
tgacagcttg
agctgtcctc
gctttgatgce
ggctaccaca
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72601
72651
72701
72751
72801
72851
72901
72951
73001
73051
73101
73151
73201
73251
73301
73351
73401
73451
73501
73551
73601
73651
73701
73751
73801
73851
73901
73951
74001
74051
74101
74151
74201
74251
74301
74351
74401
74451
74501
74551
74601
74651
74701
74751
74801
74851
74901
74951
75001
75051
75101
75151
75201
75251
75301
75351
75401

cccagggcag
actgtgctct

ggcttttctg
tgagccctgt
caggtggctg
ttgacatgga
gaaaccagaa
cccctaagcea
ccagattttt
gcacttttta
taaagaggag
agcaagggga

ctcggggttg
tgccccactce

ctttcaacct
tcctectttaa
ctgacacagc
tccagcgcetg
agatcaaatc
aaacacaaag
gtatgcttgt
tttgtcatca
gggtcagcct
tcctttecca
ggccctcetgt
gagagggatt
gcaaagctca
tatctgtaac
tatgagtggt
ccattgggtc
cctccatgtce
tgttcaaggc
aaagccacct
ttaaccagtg
ctgcttgcct
cccaccccat
gaaagggtat
ctggggaccc
tcaggggctc
ccctggaact
cacccagcct
gccactgcac
tattgtgggt
actttaactt
gctggctggce
agagccgggce
gttgaagttc
ttacatcagc
tagtccagtg
aaagctgctg
ggagggctygg
tcaccttcett
ctacagggcc
acaaggcgcc
accttggagce
cgcctctgcea
cagggccaga

cctcagaccce
tctgggaggg
accttgtcca
cctcgtacag
aactgacact
tctgacctcg
gctgcagaga
gccgaacccc
ttttttaatt
aaatagagaa
agcacctctg
acacctcctg
gttgttagac
tgtgagctga
tgctaatatc
attaaaaaaa
atagcctttc
tcttcaggct
tgtaaaagag
gctagagaga
cggttggagg
ccctactccce
gccctgtggg
cttgaccttg
cctgcttcta
gccttacagg
gggagtatgg
cacagggcaa
gtattcttgg
tcccaggtga
gcttgcttgce
aagcctttcc
cattcagctg
tctgaattaa
tgaccacccc
caatgttctt
ttaggaaggc
aggaacaagg
tgggaagtct
gcccactttc
gcagactgct
tcagattcca
tgttttttgt
ccagaaataa
tggcgggacc
taggagcaca
tgtttgcttc
taccgtcctc
gcaggacagt
tgtttgttct
ggtgtagacc
tacagtgggg
cctgggcagt
tgctcacagce
ccagccctge
gagatggaag
ccctgcettece

ctgaaagaga
caaggccctc
tgtctgaagg
agggatgagg
ctctgtgtgt
gagtgtgcta
cgtgacttga
atatcgtctg
tcctacttcet
atgagtgagt
agtctgggga
tcctgeccege
aagtgcctcc
taccccaggce
cacatagaag
aaaaaaataa
catatcaagg
gatcatctat
atccgagagc
acctagatat
tgtgaggtag
tccceccaaccce
tgccttactg
ctggtagtat
ttgggaatcc
tttgaacctg
tccttattcect
aagctgacat
cctccceccectga
ggtggaacac
ttcgctcact
tgacagaggc
atcagtgtct
gggcagtgag
agccttctgce
tagttataca
aaggcttggg
tgagggcttc
gtgtgcctgg
cctctcecettg
tagcctttca
atgtaaactt
tgttgtttgt
agattatata
acctttgcecct
tgataagagg
tcattcccag
cagaagaggt
gtcagagtgg
ggagtcagat
aaggcctctc
acaacttgca
cagcaacgat
accccccacce
actgggtgcc
cagggatcag
aatccccagce

gagtgagggc
ctgtgagggg
aacaggagac
gtttgtgagt
ctctgcagag
cctcccecccat
gacacctgcc
aaactcctaa
gctatctttg
gtgggtgata
tggggctgag
ctgccctect
tggtgcccat
tgggaactcc
ctaggactaa
gaattaaagg
aatactcagt
ataaaccctg
tgtggcttgg
ccctgggttt

gccaagggca
agactccaga

ggcctagggt
gtccccecttcece
ctgcctcagg
cctcagacta
atgcgcttgg
atactccagg
gactggcaac
agttcctgca
cagcttactg
atggctagat
gtggaattgt
gacattgtct
ttcgagacag
ataagctgaa
catttttatg
tctggggcetg
gttaaccacc
gccccacttg
gtgcagtggc
tctagtgtaa
ttttgtatat
ggaactgtct
aggttgtgct
ggatagagca
ggtgatgcag
gacccaggag
cctcecctecect
aagctcccta
cttccacagt
gccacttccce
aattgaggaa
tactcctctce
tcggtgagag
tgttcttagce
caccctgcct

tgaggtggag
caggaagtct
tggtggttcc
cggctttagt
tcgctcacgt
gtgaggagct
ccgtgctcecca
ctttgtggtt
ggcaatctgg
aactgttatg
agcagaaggg
ttttcagcag
ggcatcctgt
tggctctgca
gcccagaggt
gcaaaacaca
taacagcctc
gaatggttgc
cctctggttce
tgtttaccca
ctggaaagcc
ccctgtttca
caacctgcct
catgtccaaa
accttgtgtc
caggccctca
ttcccaggga
tctgccectcea
tgtctgctcc
cctactgtgg
gaacactgag
tcagtgactc
ttccttcecag
ccaagacgaa
ttactgctct
cttataaact
gctttcaatc
gtgttgtacc
catagtgagc
gccccagcect
ttgtgttctg
aaatttatat
tgctgtaact
ggcagtgggg
tggaagaggc
gcccagctceg
gccccccacce
ccagaggtca
ctgccctecce
atggagggcg
tggcccatta
tggctggtgg
aaggccacag
cctgctcagt
ataccagtgce
acgactgagg
gggacaggct
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75451
75501
75551
75601
75651
75701
75751
75801
75851
75901
75951
76001
76051
76101
76151
76201
76251
76301
76351
76401
76451
76501
76551
76601
76651
76701
76751
76801
76851
76901
76951
77001
77051
77101
77151
77201
77251
77301
77351
77401
77451
77501
77551
77601
77651
77701
77751
77801
77851
77901
77951
78001
78051
78101
78151
78201
78251

gtgaactgag
tcttacagtt
ccctttttaa
tgagccttca
ccagcccaaa
atgcgccaga
atgtggttgce
cttacctgct
aaccctgagt
gcaaggcagg
tggcagcagt
gatgaagggc
tgacaggcac
gaggggtagc
ccaagccctt
acattttcct
cacacacaca
gggcagcagce
gctaaaattg
acagcccagt
aacaaaaact
tacaaaatat
aggactccta
gagctgctga
ggcccgttcet
cccaccccecet
tttcgcccecca
gatataataa
gtgtggtcat
atcattcatg
caaagcaaaa
tggaagggtg
aaggccgtta
acactcggct
caccgagcaa
agggtcacta
caccggtctg
gcctaaacct
ggacagaaaa
agctcttaca
caccaccgct
tgaaacgtgc
tgggctcctce
gttcaggaca
gaggcgggcg
gcctggcaac
aggacagggt
tctcatggcect
gactggagtc
caccaggctg
ataccatgat
tgactggcca
catccttcat
aatcctccaa
ggagccacct
gtgcaggctt
tccaggccag

ctcctteccce
cctcatgccce
aaagatgtat
tgtggttgtt
gaattattac
agaaggtgtc
tgagatttga
cactccagcc
cctggactaa
cctctcectgte
tggctgatgt
tgttgtccag
tctggceccectg
ctggactata
aaacccctgce
gggcatgtag
cagagagaga
acccttaaga
ggaacaaaac
aaaccaggaa
ttattcaaaa
aaaaagcatc
gtcggctcct
agcgatttct
aggtcttgcc
tccttcagac
ggtttcctcc
gcaaggttgc
gcatgcctgt
gatagtctgg
acataaaaaa
aggatatcga
gacttgaatc
gtggcagccc
tcacaaagtc
agatgaaccc
ggcgaagctt
gcctccecectge
aggacaccgg
cgagaggccc
ttagccacaa
aaagccattg
acactgaagg
gggagcttct
tcgagactgt
atccatgcectc
cagggctggc
ccaaaccccce
tcctgaggac
gattggggaa
ctcagggcgt
ctcacctatg
gaccccccecece
accatcttaa
gcagctagaa
ttaatcccag
taggactaca

caaacatgat
caaccctcaa
atgagtacac
gggagttgaa
tatacacaag
agatcttgtt
actcatgacc
caggagtgtg
ttgtacctgg
ctgactagtt
cacctgctag
gctctctaat
gcccecctgtga
gctttgcttt
tttcctgggce
cccctaacaa
gagagtgttt
tcacagcaga
ttcaacttta
gcagactggt
acactgttta
cctctgcette
cctggctgcet
gagaccacaa
gcccagcaga
agtgtgtaca
tcccagaccce
aaacaggaaa
aatcctagca
gatatatgga
aaaaaaaaaa
atggagaaaa
tcacgtccat
tctgctgtgt
tgcagcccgt
caatcttcca
ctagcttagg
cttttctaga
agaaataggt
tgggggcect
acccagaact
ttggtatgaa
tggttttcca
agcggaggtg
ccatgggccg
tcatccaggt
aaagagaggg
atagagcgtc
aggacccatg
gataatctac
tttccececttg
tatgacattc
cccecgtagtg
agtgagaatt
tcagactcta
ctttcacttg
tagagcctaa

tggaactctg
tcctcagtag
tggagctgta
tttgaggacc
tacactgtag
acaggtggtt
ttggaagagc
ctctttaagt
gtgccagagg
tcectttgett
gctctgggaa
gcccttggcece
ttgcttaggg
cattcttgca
atgtagcccce
atacacacat
agctttctga
gggagcagag
gtgaaaagcc
agatttgcaa
cataaatgtt
cttcagagag
ctgtcacagc
cccatggtgg
gtggagcaga
ggttttgtgt
ccagtattcc
ggaagaaagg
ctctagaaac
gagaccttgt
gcaagaagga
gggatggtgg
ccaccctggce
tgaagggaac
atgtatacac
cctgtgcgag
agtaaaactc
atttcactga
ttgtcagcaa
tgaggtctga
gtgtgggcaa
cagagatact
agagaagcat
aagagaccag
gcgtaaaagt
caaactcgcc
atgttggaga
ctcaggctgce
gcagcctggce
ttccattcca
cctgtactta
ttcacttaca
gctttcagcc
aggaactggg
gatcttggct
taaggcaaag
gaatcagagc

aggtaacctg
tgtgccccecce
cagatggttg
tcggctggcet
ctgtcctcag
gtgagccacc
agtcagtgct
ccaaggctcc
tccagctagg
tctcagtcta

gaggccaggg
acaggaaggt

ggctgctggg
ccttctttcce
taacacacac
acaccacaca
cactgcttta
ataactccaa
catccatcac
aaaccaaacc
gagttctatg
gttggaagcc
ctccagggaa
gacagtgcag
ctgagcgctc
gctacaggtt
cctcctttet
atgaggccac
aggtaggagg
ctcaaaaaag
tgaatccatc
gaacgtggac
gcaagaactg
agcttaagca
aaaggtataa
gacaggagca
caacttagtt
aatggccatt
tgataggttc
acaaaaaggt
ggtagccctg
acaactgacg
ggagtccagc
caggtgggga
tcttccacgt
atcttggtca
aactggcagg
tgctcacaaa
ctggaactcc
ctcttgcttce
taagacaagg
tatgctacca
actgaccact
aaacttgttt
gggtgtggta
acaggtgaat
ctagggcttg
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78301
78351
78401
78451
78501
78551
78601
78651
78701
78751
78801
78851
78901
78951
79001
79051
79101
79151
79201
79251
79301
79351
79401
79451
79501
79551
79601
79651
79701
79751
79801
79851
79901
79951
80001
80051
80101
80151
80201
80251
80301
80351
80401
80451
80501
80551
80601
80651
80701
80751
80801
80851
80901
80951
81001
81051
81101

aatgataata
gtaagaactt
cacacgcaag
gtgtggcagt
acagggggat
tcaggttcag
aatatgtctg
gagctacatg
aggctggaga
cttgagttca
tctcgtgcetce
ctctctctcet
ttaaaacttt
caactgcagt
atcgcttaga
cagaagcagc
gttccacatc
cccaggggag
aaatttctca
ttgtctagtt
tgggcagagc
tggatgcttt
tccccatgga
tagtgaggtt
ggcgctggcet
gcagacctcg
9g9999tgggg
ttgggctctg
ggacagttga
tggaggtaga
gacacttact
aactgctttc
gcacaacttg
gatgcgattt
tgagggacca
gtttctttcce
atacaaaccc
gtgggggtcg
aactcttcat
ttggtgggtg
tggggcaggt
tgctgagacc
aagcgggact
cttgggtcgg

ggtcggccag
ttccagaggt

ccagtcccag
cagagccttt
tcaaggaagc
gtgaggacgg
aagtcagtgg
ccctteccac
gtgggagctg
tggaagacaa
gagagtcaaa
aagcgcagca
ctgttgcttg

ccatcatgaa
ccaaaggagg
aggacctgag
gtgtctgtaa
ctttggaacc
tgagagacag
gcattgaccc
gacacgtaga
tacggctcaa
gtcctggaat
tctctctctce
ctctctctct
taaaagagaa
gtgctacctc
aaggaccaac
agcagcgtct
accattccat
gtggggagga
ggatcatata
ccaaaatgct
tacagcccag
tgtacctcaa
cccctgtaaa
gagggcacac
ccggcatctg
gcctcagggt
gcttctagca
ggactcaagc
atctttcctt
agaggacaga
cagggaccac
gctgccgggce
ccctcagcect
ccctaggact
ctgagatccc
tgaccatttg
caccaatgga
cgaaagtgct
gggcgtggcece
tagaattgag
ttceetttet
caaagcccat
caccaagtac
tctgggaaca
ggaccgaatg
ttcggtccge
aggatcatgg
ctcagcatga
tcatgctgga
catgaaactt
ttttcggttce
gcctcccata
gctaacgaca
gaactcaagg
cttccaagca
ggaaggtccc
ttcacgaaac

gctcacccct
ctgggcagtg
gtaagatctg
ccccagcaca
cattggccag
atcagaaaat
ctggtctccg
tctataccat
tgatgcttgc
agtgggagca
ttctctectet
cacacacaca
tgtaagtctt
cctaaaccca
tctcccactce
tacacccttc
ttgagcctga
acacctgttg
aactgtacca
ctgagcgact
gcctggataa
gaatctagcc
accatgacct
gactggggaa
tggatgcatt
ccagagagac
tcttcatgtc
tgcaggcacg
ctcaagggct

gaggtatcgg
ttgcttgatc

aggggtgggg
cctgcccacg
tccgataaac
tggcttcctt
catgcctgcc
ccaggaagat
gagagctgct
ccagctcctce
agaagctttc
ctctcctcag
aaaggagatg
aggagtgtaa
cgtagataag
gagaaatctc
tgcaaaagga
gattttagga
cctgcaaccc
acattctact
gagggtctca
ttggagacca
ctttaagctc
ggggtgctga
ggttggagtg
atggtgatgce
gtccggcttg
ccaggatagc

ccatacaata
cctgagccaa
cagtgcctac
99g9999tggg
ccagcctagg
aaggtggaaa
cacgtgtgca
atacataaat
caacaaatca
cagaactgat
ctctctctcect
cacacacaca
tgtgattgcc
ggtatccagc
cttccttgta
tgacaaccct
tcccaattcecce
cctctacatg
gaaagaggac
gacttcacct
agtcaaattc
tgaggcccag
acttgggtgg
ggagcctggt
gacgaacctg
cagtggtaca
atttgatcaa
aggtcctggg
taagccacat
gagccccaga
tgtggcttca
gtagggggga
ctgcctggag
ccctgctaat
caaccctatc
aaggaaacgg
aatttaactt
ggttagaggg
ccttggcectcet
tgctcaggag
gtgtaccctg
gccccggceca
tacttggcaa
gtagttcagg
gcgtcgtgaa
gcaatttgtt
agaactgcectt
tcgcecttect
cagcaaacag
ccaggtgtct
aaagtcatgt
atttcctgcecce
tggatacggg
tgagcaagat
ccccecgattte
ttgatgagca
cctgggcggg

cacatcgcta
gggactgctt
acaaatatcg
gaagacagac
caaatgggtt
gtgattgaga
cacttgcaca
gataatatag
atcctggtga
tcatgcaagc
ctctctctct
cacacacaac
acgtgctgtc
cttggccact
tccatgccaa
acatgtaaag
ccacccccac
cacctgagaa
aggacccttg
tcctataact
aggggacctc
ccccagttte
gtacatgttg
ccatgtaggt
caaaaaagaa
gatggcgggt
agtgtcccca
tgctatccca
ttcccagtat
gctggctctg
cgtatccgtce
agcgcaatga
ctttctgagg
ggacccagcg
ctctctcctg
cttcaacaaa
ggggcgggtt
gcagaaaagt
cgcctcttcece
agaagcaagc
aaatcctcca
gccctectgg
agacctcgtc
tccccececagece
tggcttcaga
ccaaaagcgc
taaaaaaatt
ccttcctcac
catggaaggg
gctgtctgtg
ggagccattt
tctaccggaa
agtgaagaga
gggaactcac
cgagtcactg
ggtcgtgggce
tggtacatgg
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81151
81201
81251
81301
81351
81401
81451
81501
81551
81601
81651
81701
81751
81801
81851
81901
81951
82001
82051
82101
82151
82201
82251
82301
82351
82401
82451
82501
82551
82601
82651
82701
82751
82801
82851
82901
82951
83001
83051
83101
83151
83201
83251
83301
83351
83401
83451
83501
83551
83601
83651
83701
83751
83801
83851
83901
83951

ggcgtcattg
gcaggccccce
gtgcttcttc
agttccagcc
agcagctccc
ccccecececcecg
tacatggggc
gctggccaga
caccaaaggc
gggctcccct
cgtggtccct
atggggagtg
agatagctag
gacacagaca
cagtttctgt
tctgtacttc
cacagcacct
ggaaaaaaaa
acacacacac
cctgccagcece
ctggctcagc
caagggagtg
acagcacggt
accacaggga
ttttcaacac
tcgcaaaccc
gcaaagccca
cagtgtcggg
tatatagcac
atttcttttt
gcctgcaaat
ctcagagctc
tttgtagccc
aaactcagaa
ctactgaatg
gtgttatttt
cctatgtaag
cgtgcaccac
ttttgatggt
cactctacca
tattttttat
gagagagaga
ggggcatcaa
gggatcaaat
aggccatctt
atgcatgtgce
tgtggaggcc
ggtgtgagcc
aagaacagca
tttgttttgt
tttatcctca
tgtatatata
tatatacata
tgtgtgtgtyg
tcatgcagtg
agagttacag
aggtcctccg

ctgggtaggc
agggtcctga

agcacctcca
gggcaagttc
accacgcctg
caaccccccce
tatcctgtga
tccaccgaga
ctcaaaatta
tatcatcctg
gtttgcattt
tggttgggag
ctctggtggce
tgctgttgta
gccaggaaca
agccttgaat
tgtcaggcac
agataagaaa
acccctgaga
aatgggacag
tctggggcect
aacccagaag
ggcagtagca
gggacagggt
agtgtgccct
actgttcaac
ggcagcgtgt
aagatggagg
gactttggtc
agcctattgce
ctacagaggt
tatcatttgt
tgacagtcct
atccacctgce
gctttgatat
gtaaacaggg
gatgaactgc
tattcctggg
gctgaggaac
actgaggtag
tattacaagt
gagagagaga
aggacaattc
tcaagatctc
gcaagtacca
ccaaatgcct
agagaggccg
atccagtgta
aatgctctta
tttaaagatt
tgtgtatata
tacatatata
cgtacatata
tgtgtatgta
ctcatagagg
atggttgtaa

gaagggcagc

aggcaccatt
ttcttaccca
tcaccccgtce
tcctgtgagce
ctcccaactg
cacacacaca
gtggggcaga
tcatttcatg
atggcgggct
cttcgggtca
ctgtggtcta
tggaggatgg
cagcctctca
gtcctcgagg
cgaggttctc
ttcatgttga
agcaaatggc
gggaagactg
tatgcttgaa
gcactcgcct
aacctgagga
aactcaccgg
ttgtggtcct
ctatggaggt
gtgcaggaga
cacagaccct
gcgaggcttg
cagggctgtg
taaagcaaaa
ccaagtaatt
tcacggggta
ttttcecttgt
gaaactcact
ttctgcctcet
tttatatttt
tctcatgtat
tcctcectgacce
ttttgttttg
aaaactaggg
attccctaac
gtgtgtgtgt
gagagagagc
ttctatttte
aggaccataa
catttttgtt
ggatttgcag
tcgaatcccc
ggatctgaga
ggtgctgctg
tatttatttt
tatatatata
tatatgtata
tatatatgtg
tgtatgtatg
ccagaagagg
gctgttctgt
cagtgttctt

cacagagcct
tcattccaat
gaaccactgc
gccaggaaac
ctcagcagag
ctcaagtctt
agctaagaag
aatagatgga
cgtgagtaga
catggctgaa
agtgtcaacc
gctgctagcc
cccggttgaa
tggttgctgce
tttggtcaag
gcgcttcaca
accctgceccect
agggagctgg
acctagctag
caccctgccce
caattgtagg
ctcagcaaag
ggctgccatg
cagagagtaa
attgagaccc
tccaaccgtt
ttggcttatg
gagtcaaggc
ctacagagcc
gctgaaccca
actgggctga
ttttcaagat
ctgtagagca
gagatcaaag
atgtgggttt
cccaggctgg
tatatctctg
ttttgttttg
tttccagcectt
ctgctttcta
gtgtgtgtgt
atattgctct
accgtctgcect
agcaggagct
tctaaagatt
accacatcca
tgcaactgga
acagaacctg
aaacagtctc
tattttatgt
tatgtatatg
tgtatatata
tgtgtgtgtg
tatgtatgta
gtattggatc

gggcactagg
aactactgag

tctacccaca
ggggcttatg
cagaaggtgt
cccacgtcac
catgaactga
caagtttcta
agttgtctgt
gaaatggagg
tctcagctca
cttgatgcct
cctcctgatt
tcaagacggc
ctgggaccag
tgatgttgaa
cccecggttge
cagctgcggce
gagagggaga
aaatgtgtat
acccttagga
gcctcactgt
gcttacaggc
gcattgtccc
gacgataacg
gggttgaagg
ctgaccctta
ctaaacatga
cttagtgtcc
taggttagtc
ccaagggtat
gccgtcagga
ggcaagagca
ggggtttctc
ggctggcctc
atatgcacca
ttttgttgtt
ttgtgaattc
gggttacaat
ttttgttttg
gctaagcaga
aattgtattt
gtgtgtgtgt
agcatgcatg
gtatgctcta
tgcaccagcg
tctcatgtgce
gaaaggtgac
gttataggtg
ggtcctctgce
cagctctttt
atatgggtgt
tatatgtata
tacatatata
tgtgtgtgtyg
tatcccatat
cccagggacce
aattgaatcc
ccatctctcc
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84001
84051
84101
84151
84201
84251
84301
84351
84401
84451
84501
84551
84601
84651
84701
84751
84801
84851
84901
84951
85001
85051
85101
85151
85201
85251
85301
85351
85401
85451
85501
85551
85601
85651
85701
85751
85801
85851
85901
85951
86001
86051
86101
86151
86201
86251
86301
86351
86401
86451
86501
86551
86601
86651
86701
86751
86801

tggcctccag
ttttgcttac
tgtctgcatg
gatggttttg
agaagagcag
tgttgttgtt
tttccttggt
gctctgaaaa
caggttacag
ctttcccaca
atggccctca
agctcgttgce
ctcctcegte
tcagtgactg
gcagaccttc
gcgctgagcg
caggatctcg
agcgtggtgce
ggcacggcat
tgggaccatc
gtgcattcat
tggataactt
tcttgcagcet
tccceccaaccce
ccgtgacctg
agtcttacta
tggccttgaa
atcaaggtag
tttttgggtt
tcaagtgggc
gatcctcctg
gctctaaatg
ggcacctgcc
agaatgctct
tgatcccggt
cagtggcagt
aaggctggga
catgaacacc
cacaaagcac
attcttgagce
cctgcggggg
acggtggccg
ctcgatgatg
atgctggcetc
tctgtgggac
gcccttgtte
ctggaggcta
acagccacag
cggagtagga
ccagggcctce
ggccaggagg
atggtggcgt
cagctgctgg
agatgatctc
ggggacggcg
tactcttcct
ccttggccac

cccetgtttt
ttaaaaaaag
tacatctgaa
agccaccatg
ccagtgctct
gttggtggtg
agcttaggct
cttgtggtcc
ataagatgga
ggcgctaggt
tgggtggagt
tgccaacgct
accgactctg
caaaaccggg
cctccacggce
tgccagtggce
ccgctgcact
caaggtctaa
cactaactga
aaagatgaac
tcactcactc
gtcctgacct
caacatgttg
ctgatccctg
actgtgactc
tgggtctcac
ctcacagaga
gcaccaccat
ttgttttatt
ttcaaatcga
cctctgccac
tcagttctta
tgtcattcaa
aaggtcagtg
tgtgtgccca
acatatcagc
aagcagaggg
tggaagggct
ccgtgggaag
agggacttgg
gttcatgtgc
caaacttggt
aacgtgctgce
agggaagaga
ctaatgggag
cagaggagga
tggtgcttcc
cagcagagct
tggggcgggg
aacgtgccca
cagccgtcac
tgacctcagc
cacaggtgct
ggccagcttc
gctgctgttc
ccttcceccacc
cgctctcctg

tgtttgtttyg
atttatttat
tgcaagaaga
tggtggctgg
taacctctga
gtgttttttt
ggtcagaatc
tcctgettgg
tcacactgtc
caccttgggce
agctggaccc
gaactgagac
caccacgcct
gataaaatgg
agaccattcc
ctggtggtac
cactgccaag
ccgcaggaag
catccctggg
aagcctccag
actcactcat
gtttctccat
tgtctgcctg
accttcattc
ttcaagaact
tgtgtggccc
tccacctgcce
tcccagctga
ttgttttgtt
ctacagagcc
cctagaactg
gcaccagctg
ctgtgccagce
gtccagttag
ctgctcagca
actggctgcc
agaggagtgt
gaagcctggg
ggaaagacac
cctgctgctce
acattcagct
ctgggtcttc
gggggacaca
gctgggaggc
aagggagaca
catgggggtt
cgcagtgtcc
atggagccac
cagggggcag
ccccaggaac
ctggtgacca
cagcatctcc
cagccctgceg
tcacacctgce
cagcccaggc
aaagcacccc
cacaggcaca

tttttgtttt
ttttatgtat
gggcatcaga
gaattgaatt
gccatttctc
ttttettttt
ttactatgga
ctcctaactc
acacctacct
aggtcccttt
tcaccttcac
tcaaacagga
gtcggcgege
ccaccaagcc
tcaccatgtt
tccatgacgce
agagaagggc
ggccttgtgce
cctgggagac
gataaaagcc
tcattcattc
tctcatatgce
aaaacaaaca
actacccatt
ttgtttactt
caaaactctc
tctgcctceccce
gtttgcttgt
ggacagagtt
aaggatgcct
ggcatagaca
catgaggcac
cgtcatggtt
gaaacaggca
tacatgatag
ctactaggtg
gttatggaga
ctttgcccac
actcacttgc
gctgatgatg
ttccecceccac
aggacctgag
agagaccaga
cagctaggaa
ggcagaggag
gaagacaggt
ccaacacaca
agtgggagga
agctctgggt
tgccatgtcc
gagctgagat
tccacggggce
gatctgctgc
aaggagcccg
caggggagga
ccgccccaga
ctgagcagag

ttaagccaat
atgaattctc
tcacattata
caggaccttc
cagcccgttt
gagacatgat
gcctaggcect
tggggaatta
caacctgcag
acttagctgg
ctggaacacc
ctgtgaactt
ttgattcttt
ccaatcctgg
tctgaagtgg
aacagttgtt
ttggagtcac
acaatggaca
atgctgctaa
tcagttgttt
aagcactata
ctctctacgce
gactcctctce
ccacatccaa
tgtaaggcag
tagatcaacc
aagcactggce
tgtggttgtt
tctttgttgt
ttgaactctt
cccactcctg
cataagtgtg
cactgaatta
agttctcttt
gaccacatgg
tcacacaggc
accaggaaca
gtacggaccc
gggtgttctc
gtcgccttca
cagcaggcgc
gaggctgctt
cagttgccac
ggaggggctt
gagggcgcect
gtgagggagg
ctgggccagg
agaggagcag
ttggacagct
ctctgagcat
gatgtccgtg
ctgggatggg
cggttctgcce
gggccttcag
agatgcatgce
aaggtgctgg
tcccactttt
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86851
86901
86951
87001
87051
87101
87151
87201
87251
87301
87351
87401
87451
87501
87551
87601
87651
87701
87751
87801
87851
87901
87951
88001
88051
88101
88151
88201
88251
88301
88351
88401
88451
88501
88551
88601
88651
88701
88751
88801
88851
88901
88951
89001
89051
89101
89151
89201
89251
89301
89351
89401
89451
89501
89551
89601
89651

caaaagcaga
agggtagccc
acaggtctga
agagctgtca
gaagaggcag
accctcacca
ttcccggceca
gatgatggtc
cagccagctc
tccctecagtg
ccaccccagg
tggtgccctg
agggcacgca
gcagccaggt
ctcatgcgct
aggaggggac
ctgcactcat
aacaagtcag
agacagcgtc
cagtgggagc
cctggcggcece
cataggtctc
aagaggggct
cagaggacct
ctgttactcc
atgaaaaaca
tggacaaata
gggagaatcc
taatggcact
acagacgaag
ggtccctgac
tcattcaccc
ctgggactgc
gaggtgggga
gcacccaagt
caagcattcc
tgtttggccc
tcaggattgg
gccgggtcac
cctccatctce
caatgacagg
tcatcttatc
tagtgagtat
ggagagatct
ccaatcgtga
gctacagccc
ctaaacaaac
aagatttccc
aatactgtgg
atcagtaaac
aacaccccat
caggagtaga
ggggccaggt
tgccccacac
gaattttagt
aatgaatcca
atgtcatcaa

agacagtcag
tgcccatccce
agagccgagt
cagacagtgg
ctggcatcct
ggactgcagc
gctgctgtct
tgctgcttcce
ctgtgcgagg
cctggcctag
agagaggggc
aatctcaggt
ctaaccactc
ctccagggac
cctgggggtt
agggcatcat
atgctctgga
ggtgcctcca
tagactgtgc
agtgtccaga
cttgcctgcecce
aagaatggca
ggggaggtgg
gggttcgatt
agcttcagga
ccaattccca
ccttgcttte
tgacaccagc
gtcacacgta
gttacaaatg
atggaagccc
cctgagttca
acagtgccca
gagggtggag
aagaaggaag
caggctcccc
agggagtgga
tctctgctgt
ccttggtgat
aaccaccatg
gatggctggg
cacttgattc
ttacatggga
atccacacac
tctttccaag
atgagtcagt
taacaccata
ttcacctgtg
ctgtccactt
caggccctag
gaggctatag
aaccataggc
gccataactt
tactggactc
tggatttatt
aagcgcttgt
tatagtgcac

ggtggcccca
aaggcaccac
cccatcaaga
gcatctgctg
tgcccaagct
acgtccaggce
ccgcttccac
gcagcagctg
gaacagcggc
aacccagggc
cctgctccca
gacagagctc
ggtactgctg
acttgcttct
cagctggccce
ctcccatgtce
gtgagtgtct
gacatgagtg
tcataagcct
gtgaagcaga
ccctccecceccca
caagtagccc
ctccaaggtt
cccagcaccce
gatccaacac
tattaaaaaa
ccgtgcctca
tcagtaggct
acatctatgce
aggggtgaca
catccagagg
gcagtgtttg
ggatgcctga
gtgggggtgg
gagaggcgga
tagaatatta
atgtagtcaa
tggcagatct
tgaagtctgt
gccacttcct
gaaagaggct
ctgaactcct
cacaaatatt
ttcttccecag
tctctgatca
gagcaactgt
tatgtacagc
tctttcaggg
ctgggtggtg
tcttectectte
gcgcatgcett
atttgaacaa
atctttcacc
ctaagaattt
tccecatcectce
tacttttgct
caatgtgata

acttggaacc
tgtcccttgt
gccaagatac
ctcacgccac
gcccacccceg
tgccctcggg
tggatcagct
cagggtcttc
tctctggcetce
ctggccccect
tccaggcectcect
cctctggggce
cagtgtctgt
gctggagggc
agctgggcaa
catcaggaac
cactcaggca
gcaaaggatg
cttgctgcat
agagggccct
caactgtcag
tgctctttca
aatagcactg
acacggcaac
cctcacacag
aaataaaagc
gtttccccecat
atttcggtga
aggttggtcc
gagacaagcc
ctctggcectct
ctcaggagca
tgggggctgg
ggcaccatga
cggacagatg
ttagtgtagt
cctgccacca
ggcattcagc
gttgttgagc
ttgttcacgt
gactgtccat
tcttagctga
gtcgcatcct
atgtctttct
tccatccagce
atatctggcc
ctgaagttct
ttgtcccaga
cctgcataac
tcagtcagcc
ggcagcagat
cttctttcett
ttagaaggaa
cactgaggta
tgatacgcat
cacttggtcc
ttttgtggaa

aaccagctca
gggaggtggc
tgctaaagtg
ggcagggaca
cccacctcectce
gggacccccg
cgtcgtccag
tggtgcttct
ccggcgagca
cacacccgct
gtcccccacc
agagggtcgce
gcctcteget
cgtctccctg
actgagctgg
cttatagtat
tcctgtctgt
tgccctcaga
gtcccctgag
agcggccctg
caagcttcct
aagctgggta
gttacccctc
tcacaactgt
acacacatgc
tgggtgaaaa
ttgtaaaaaa
ttgaaaaaac
taattggtgg
ccttcagccce
tccatcttat
gtgtgactgg
gggtgggtgg
gctcaactga
gacagacaca
ggtttgaata
ggttgctggce
accagctgta
ccaagtataa
gcccattgaa
agaacggggg
agtcaccttt
ttgcccattt
caccaatttt
caatccattg
atttcttcett
gcccactgtg
aaagggttgt
gtgcagagcc
aaccacaggg
ggcattgtaa
ggtgctagga
tatctctgca
gatggtcctt
atttgttacc
aatcggcata
gagacaaaag
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89701
89751
89801
89851
89901
89951
90001
90051
90101
90151
90201
90251
90301
90351
90401
90451
90501
90551
90601
90651
90701
90751
90801
90851
90901
90951
91001
91051
91101
91151
91201
91251
91301
91351
91401
91451
91501
91551
91601
91651
91701
91751
91801
91851
91901
91951
92001
92051
92101
92151
92201
92251
92301
92351
92401
92451
92501

atcaagctcc
atccttgagg
gcaaattgct
tgccagatca
caagtgatga
gaatcccggt
gtgtaccctc
acaaccagga
cgaggagtga
agtaacatgt
gcgtatgtat
tgtatgtgtg
tcttctcact
gtagcccacc
tgcatgtcgg
cccagcacct
agagtcaagc
ctcagctcag
agctacctgg
aagagaccct
cttccctgaa
tgtctcattc
tggtccttgce
cgccaggacg
ggatggaagg
tgcctacgcce
ctggccattt
cctttggctce
tacttcacat
cgtgccagcce
ttacagtatc
gctgcaaacc
aaacagctcc
aatcccagca
ttgggagact
aagcaaaacc
ctagtcttga
gaaatcactc
cccagcaccce
ctccatagag
aaaaactgac
gtgcacaagg
gcacagaaga
atgataaact
cagagccagg
gagttccagg
aaaaaaagta
ccagtttgat
tctctcectcete
acacacacgc
aaagaaagaa
agagagagaa
gaaggaagga
aggcacatct
agttcaaagc
acataaataa
tatgattgat

cttctaacta
caaaactgtg
tctggtggtc
atggccacat
aattacatct
cagaaacttg
tggctctgga
atagccacca
caggctctca
tacgaagtcc
gtgcagtgca
tgtgttatgt
tctcctgact
atacacagtt
gcaggcgctc
gtttcacatt
agcggacaca
ctcagctcag
ctattcccca
gaatgctggc
tccttagtta
aagttcctgg
cccagggaca
agcccacggg
actagggact
ctcgcccaga
gaacaggttt
cattggagga
tttgatttgce
aaatgttctt
cagcaggata
tcacttggca
attgaaaacg
cttgggaggt
gagacctgcc
caatagcatg
tacattataa
agtgactgaa
acataaaggc
gggtgggggc
aggacactag
acaccagtgc
aaagaagaaa
gggagtggca
tgcatttctg
atcatcaaga
tgatagatgc
tcccagatcce
tctctctctce
aaataaaaat
agaaagaaag
agaaagaggg
aggaaggaag
gtaatccaga
cagccttggg
atgaatgaac
cagaaaagca

agtcatgaca
aaggtatact
cttatggata
accaggtacc
aatgcagaag
tgtcttccag
ttgtagttca
caatttgcaa
ccgtcagcta
taatactcat
ggtgctcgag
cagaggtggg
ctctctccat
gtctgtgata
taccagctga
caagaagaaa
aatgcaaggg
cgtcaaacac
cggctggcaa
atttaccact
ggtctagtca
ctgccctcecca
cacaagctgg
aatatggttc
agattcagaa
ctcccecectteg
ctgggaagga
actgggtctt
agtgctggag
tgactgaact
aacaagacaa
cacaaagcta
ggttgtcagg
tgaggcagtt
tgagcttaaa
ataacattac
atgttttaaa
atgtttacgt
ccagcatgag
cagagacaac
ctaccaacct
tcacatgtac
ggaggggggyg
ggccacctct
tgagttcaag
ctacacagaa
tcaaaattta
tctgtcctag
tctctcectcete
aaaataaatc
aaagaaagag
agggagggag
gaaggaagga
catttggaag
tacataacac
acgaaaagaa
aactaatcct

cagggcagga
gctggtcttg
gggactgaga
aggagatggg
cctcaagatc
cctcaagatc
ctccagatgt
gattctcata
ttggaaagcc
gtgtgtgcat
catgtctctc
tgttgacata
tgttagggat
ctgggaactg
gctccaccct
tccagagaca
ctcagcgaca
ttgaaagcta
ccctcececectg
cttcttttgt
agaaactgtg
agaaccaggt
gacagacaaa
ccatcttcct
catcctactg
aggatccatt
ggccaagtga
cccttctgcea
atcaaatcca
atatttccag
actgacacca
gggctgtgca
gagagatagt
caaggccttt
aataaaatag
aaaccctttt
agtgtggcta
gcaagcatag
gtgctcatgt
attacaaaat
ctggccaact
atatgcacac
aaggaaattt
aatcccaagt
gctagcctga
agatcctgtc
aaagttctta
ctcacaactg
tctttctctce
ctaaaaaaga
agagagagag
ggaggaagga
aggaagagat
gctaaggctg
agccttttgt
aaacattgca
aagagtttgc

gagttaatat
ccaactgaaa
agaaggcatt
ttaatttgct
tccgtgceccaa
tggatgacag
tgtcaagttg
aggaacaagg
catgggtggc
gtgggcatgg
tgtgtgtgca
aggatcttaa
actcacagac
agtgacttcc
cacccctcac
cacgtggaac
tctcagttcc
cctgggttga
tgccacatta
ggtccttgag
taaactggca
cacactgacc
agcaacttgce
gcagtgtggt
aacacaggat
tagatttttc
tccaagacaa
aacagatcag
gagtgccgtg
ccttctgtgce
cacacatatg
caggcaacgg
ccatgcctga
gtcaggcgca
aataaatacg
tatgttacaa
aggggccagt
ggacctgcat
gaaaccccag
tacgatggag
acgtgcagaa
atgcacacat
aggaatgacc
acttggtagg
tctacatagt
ccccecececcaa
ccaggggacc
ccttcatctc
tctctctcac
agaaagaaag
agagaaagag
aggaaggaag
gggcatgacg
gaggatcatg
caaaagccta
gaattggcaa
acctgcacct
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92551
92601
92651
92701
92751
92801
92851
92901
92951
93001
93051
93101
93151
93201
93251
93301
93351
93401
93451
93501
93551
93601
93651
93701
93751
93801
93851
93901
93951
94001
94051
94101
94151
94201
94251
94301
94351
94401
94451
94501
94551
94601
94651
94701
94751
94801
94851
94901
94951
95001
95051
95101
95151
95201
95251
95301
95351

gctatcggtt
aagtagccaa
gtagttgatg
ccaaccaaac
cctctttcta
caagcatgaa
gaatagcgcc
ggcttacacg
taaataaata
aatcaaaaga
gtcccttggt
cagaacagga
catggtattt
tttgtttgtt
tcctggaact
ctgcctctgce
atttttttta
agcaaaaaca
atcaatgtca
ttttaactga
ttattttaaa
ataatatatg
tggtttctta
aaagccattt
ggtcgtctgt
ggttgaattt
ccctccatca
tttatgcaga
aactgagcta
acagtggaac
agacacagct
agtcatgcgt
gggatttgtc
ggcttactac
catcgatgac
ccactctagc
gagccagaga
tacagagaga
cttctgttcc
ttaaagaatt
tcagacacac
gccaccatgt
cagtgctctt
tttttattct
gttgtttaag
atgtgttcat
aagctgtaag
gttcaatata
tagcagacag
aagggattaa
tacacatagc
agatttatat
ttccatgcect
tgtgagttcg
ggctacatag
ttacagtttc
acatatatat

tcaaaattca
ttgcatagtc
aaatcagcta
aaacaaaaaa
aataaaagga
gacccaagtt
atctcctaaa
tgtcatgggc
aacaaacaaa
tcaagttcaa
gaatacctga
gaatattttt
tttttttgtce
tgtttgtttg
cactctgtag
ctcccaagtg
acttgtcaaa
aaatccgttc
tatactctaa
taattgtatg
ataattttta
tgttcatatt
tgtagcccag
gccagtgctg
ctttttggct
tctgtatagc
cccaattact
ttgaacccgg
catccccagce
tttccagagg
atcttttatc
tgcttaagaa
attgtgtgga
atacttaggce
caacacattg
aggggtgggg
cagcttggtc
aaccctatgt
actcaccaaa
atttctttat
accagaagag
gggtactggg
aaccactgag
ccttttatgg
gagacagcca
caagacagag
ctctgagaac
aagatagtat
atgggaatca
tcatgagaga
atttcaaagc
ctttgaaaaa
taactctccg
aatccagcecct
caagatcttg
tgtgacagat
atatatatat

taagggaaac
atgataggat
aaaaaaaacc
cccaatggcecce
tcattagcct
ccaagttcaa
actgttctct
atgtacacag
caaacaaaca
tggttttcaa
gaccctcaga
cataaagtcc
ttttgcttaa
agacagggtt
accaggctgg
ctgggattaa
ttgcatagta
aaaaactttt
agacaaaaat
attgggagta
tttttetttt
taccatgtca
gctagtttta
agattgagaa
ttgaaacagt
caaggatgac
ggaattacag
gacctcttca
aagagtcttc
ctgcaagaca
aaggctagca
tgtggatata
tatcagaaac
tctgtggtat
ttgtgtatgt
gtggtgcaca
tacaagagca
ggaaaaacca
tttggctttg
tttatgtata
ggtatcggat
aattgaactc
ccatctttgt
ttacatggtt
tagaaatcac
catattctgg
atagagagca
caaggctagt
gacaatgcat
gattagaaat
acagggtact
tatacataga
tattcaggag
ggtctacata
cctcaacaaa
ataatatttt
atgttgttga

acttacaaaa
attttgatac
aaaaacccaa
acaacaacaa
ggctagggaa
tgcccaggac
ggcttccaca
gcatgcacaa
aataaatatc
agagtcattt
aagggctcag
taagacctta
tttgtttgtt
tctctgtgta
ccttgagttc
aggcgtgcetg
tatggataat
gaattttctt
tattgcaaat
aaaatggcectt
tgataatttc
tgttttttga
gattcctcac
gagaagcact
atctaattta
cttgaacttc
gcatgggtcg
ctctggccaa
tcctgatatce
ttaccacaga
tgaaagagat
ttctgagaat
ctccacaagt
gtaacattat
agtacatggc
cctttaatcc
agttccagga
aaggggtttg
gaaaatctag
tgagtacacg
ctcattacag
aggatctctg
agccccttag
accaaattcc
attcttttca
gccatatcaa
cattctctag
aaaagcacaa
ttctaaacaa
atttcaaaga
ataaaacagt
gagagcaaaa
ggcaagggca
ctgagttcta
ataaaaatca
atgtagatac
gttttgatta

agcactatac
ctctctttta
aagcaaccaa
ccaaaaaaac
tgctttctgg
gcacattaga
tgtctacaat
acacacacaa
atttttaaaa
acttttaaag
aaatttctct
atggccttgce
tgtttgtttyg
gccctggcectg
agaaatccac
cccagcttga
ataccgacac
actgtacagt
ggatcttgga
tttaattttc
acacacatat
gtggggggtg
cctcttgceccg
actaggcccg
gcccaggcta
taaaacttct
ccaggttcag
gcaatctacc
taacaagtgt
tttgagagca
ttgcaaatac
gcatcgttag
gagatgtcat
agccatgttc
tacctgaaag
cagctcttgg
cagccagagc
gggagggcca
agtttttttt
atagctgtct
atggttgtga
gaagagcaga
agtaaatttt
tgctttcttt
agcacacaag
agtttcaata
ttcaggtaga
cgtcaaaata
gacacaggtg
aaggtatgat
ttgtagagga
aatttactct
ggtggatctt
ggtctgccaa
ctctttcttc
gtatatatat
tgcatttata
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95401
95451
95501
95551
95601
95651
95701
95751
95801
95851
95901
95951
96001
96051
96101
96151
96201
96251
96301
96351
96401
96451
96501
96551
96601
96651
96701
96751
96801
96851
96901
96951
97001
97051
97101
97151
97201
97251
97301
97351
97401
97451
97501
97551
97601
97651
97701
97751
97801
97851
97901
97951
98001
98051
98101
98151
98201

tccctcaata
tgggaaacag
atactataga
ggaccaggtc
tctatctcag
gttgtggcac
tgcccgagtce
gacctatctc
caagttcttt
ctgccctcetg
ggctaagggc
ctggaagccc
ggtgagcctc
tacaggatgt
ccgcaggctce
gcttcttcag
aacctttggt
accagcaggg
ggcagtggtg
ttccaagaca
aaacaaagta
ggacaggagc
tcaaactcca
cagagttgga
ataatggaga
tagagaatat
acacatggca
gatcaattca
gactgcgcta
acagcctctg
tcacgggggg
gagacatcac
tgagagacaa
aaaatccaaa
gtgtcgtccc
tctgcatctg
cttggtatgg
agtcacttca
gtcttttgtg
gcaggaactg
ctgtggcacc
caacccctaa
tattttagga
ccccectecagg
ctcagctcac
ctctgtttta
acacgtgtaa
gcatgcatac
cgattgctag
ctctatcttg
ggaagaagga
tggctcagcg
agttcccagce
ggtcccgatg
ttaaaagtaa
tgaaagaaaa

gactgggccg

cataggaaag
ttgtttecttt
gctaggagat
cccttagagt
cccactcaac
gcttgatcca
tagggggaga
tagttaagat
gctctcttta
caggttccat
tttagctcag
cgatgattct
ctcttctgct
tcacggcatc
tcctggtact
ctcgttctcce
tgatctgaag
gagctgcact
gtgcacactt
gccagggcta
aaaaaagcaa
tgtgtgccag
aatctgggat
gcagaaagga
gtctgcggcg
ggagagtcca
ggcatcacat
ttccctecaac
agtgctgggg
agtcctcaca
ggggggcatc
caatgtccct
ccgtgtgttce
ctccttggcece
agcttgcctg
ttccttcaac
caccagcctg
accccatttt
tgctttctag
ggctgggaaa
ccacttggtc
ggtattacca
tacgaaagtg
acacactcct
tctgagtcct
agtatttatt
aaccttctct
aaattcattt
agccagttga
cttagctcta
agaaaagaaa
tgaagaacat
acccatagat
gccctagttt
gataacttat
gaagaattag
acgagtcact

tactaaaatc
ccccacactg
agcagaaaaa
ctcaagtaga
cagccgactc
tatctttttyg
ctcttggtat
ctggttctgce
aagttccttt
gtgaggttgc
cacctggacc
tactaggttt
ggagatcaca
ctggatcctg
ggatgatgaa
gtgtcctgtg
gtgcttctgg
ggggacacaa
gggaggcaga
tgcagagaaa
ataaccaaat
gcagtaagga
tagaagggag
aaaggagaag
gaaatgtctt
tcaaatctcc
gatctctcta
tccatagtta
gcaagtaaga
cctggaggga
ctggagacct
ttgaattttg
agggactttc
cggctttagce
ttgccaacgce
ctcgaatgtg
cagtgttctg
gtagacacag
gtggttctgc
ttcagtgcct
ctcttgccecgt
acatcttcct
atccttcatc
gccagctgcc
gtctttgctg
ttattttaaa
tctgtcttge
aatcctcatg
cgacagtgag
cctattgggt
ggaaaagatg
gtatattgtt
aggcacctca
ccaaggccac
ttttgagaaa
aggctttaga
ctgtcctgtce

cctagctaag
ttactgtaac
tttcagtcac
gggaaggctg
catgtcaagt
tttgctcaca
cgaagataac
aatttacagt
taaaacaaag
ttttcatgat
acggcagagg
tggacagagt
gaatgtttct
tttcaggcct
gtactcttgg
tgatcaggcg
gacatggcgt
taggatgagt
ggcaggcgga
acctgtctcg
aaagatagac
ggggaccaac
ggctaaagga
ttaaacaggg
gtgtctgatc
tatagagaaa
aggatgctct
tcagttgatg
gacagagtct
cagagaaaga
ctgagataaa
ccaagcctac
caacaaagtg
cagcctggca
gcagcaggta
cctgccccag
ctggcagatc
agtttttcaa
aatctcaaca
ggctcttgag
gttaaccgct
actccaaagt
cttgctcctt
ctgtgtctgt
ggactcctag
gatttattta
aatgcggctg
gcaaccttat
gactggggac
cgtcattaga
aaagggaagc
cttgcagagg
gaactacctg
ttgcacatga
ggcagagaaa
gagccaggga
cacagcgtga

tctctacccce
agccagtgac
cctgcctcta
gtcaattagt
gctccctcetg
cttcactgac
aggggtttat
catcctaggce
acatcaagct
gcatgtgacg
cttgaagccc
gcccagggat
ccctcccacce
caccttggat
gtctgctgca
cagctcctca
caaccaggac
gagccgggtg
tctctgtggg
gaaaaaaaac
tcaaggaaag
accagacacc
tagtcagtga
ggcctgggaa
tggtttacac
ttaggagggg
tcctaaggat
caatggcact
atacacattc
ggcaaacctg
gtgacaggga
ggcatctggt
ttctcaaaat
ggtggcctct
tgtgtgcttt
ggcccttgca
gtcctgagac
cctaggtgac
actcagggat
tctgtgtcca
tacaagtctt
gcactgttgt
cctgcctcectg
ctccctacaa
gcataggctg
gtgcgtgtgce
tccatactca
caggaaagca
gaattggtag
aggcaggaaa
tgtggagaga
acccaaattt
tagctccagg
ggttaaaaag
gggaaggaaa
tggagccagg
catacactgc
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98251
98301
98351
98401
98451
98501
98551
98601
98651
98701
98751
98801
98851
98901
98951
99001
99051
99101
99151
99201
99251
99301
99351
99401
99451
99501
99551
99601
99651
99701
99751
99801
99851
99901
99951
100001
100051
100101
100151
100201
100251
100301
100351
100401
100451
100501
100551
100601
100651
100701
100751
100801
100851
100901
100951
101001
101051

ctctcacacc
aacacggtgg
ctccccatge
ctctgttcgt
acagcggtca
cctagttctg
cctaagcctc
actctcctct
cttagaaact
tttactctct
aagtcatgga
gggcaaatga
gacagacaaa
cacagagaca
gagacagaca
cgaggccagc
attttgcttc
gtttcactcc
gaaatacaag
ccttttecctg
gttccttttt
agtctgattc
actgtctgct
tcctggggag
atccacagtg
ccctccecccac
acaggtctga
agtaagcttt
caggggttct
ggcaaaagca
tgatcttcag
tgcagctcct
ctggggatta
gataaagcat
caccacagct
ctccagtttc
ggacagatag
acattatacg
caccaccatg
tgcgccagat
cactacctgg
ggataatccc
tgcaggagct
ttgctgaaga
tgaccgctgt
acgaacagag
gtcctggttg
tgaggagctg
tgcagcagac
atccaagctc
gagcagggag
tgcagcgaga
aagcaccaga
ggacgacgag
ggggtccccc
ctggccgaga
cctgtgccag

tgcccctgte
gatctagaga
ctacagacag
tgtacagaat
tacgtgttct
atcccactgg
agcttttcct
gcccctceccecac
cagagtctaa
tgagcatgga
tgggaaaatt
ggaagacaga
gacagagaga
gacacacaga
gagacaacag
atcaaggtgc
gtctcctgtt
ccctacatcce
tgggttctga
attccataaa
ttatttcaaa
tcttcagcag
tgccttattc
gtgtccacct
ctgctacacc
cccttcecceccac
cttagaaaga
tggtcacatg
gatgctggga
ttcacaccca
caaaaaccca
gcaccaggcc
tccaagtcaa
caagagtgat
gtataagcat
cctcectteccecce
aaccagagtc
aagttatccc
gcgggctgga
gcaagtgttg
cccagtggat
caggaccgag
gcagaagaag
tcaagctggg
cccatggagce
gctggttcgce
acgccatgtc
cgcctgatca
ccaagagtac
agtttgccca
acggccctcce
ggcacagaca
agaccctgca
ctgatccagt
cgagggcagce
tcatctggca
cagctgccca

ctttatttct
ggaagtcata
acactcacat
gtgacggata
gaaagaggac
cttccttgceg
gggaagccct
ttccagaact
acacaaagtg
aatcctacga
gatgttcaga
cagacagaca
cagacagaga
gagatagaga
agacagacac
tttccactag
ctttctgctt
cactgtttgg
taaatgcttg
aatccctgcect
gcccttttat
ctgtcatgat
cctcgtttct
gactcaagag
gccccgcectt
ctcttgcttt
g9g999tgggg
gtgactcagt
gagagcttaa
cctggagctg
tcttcececca
ctccaggagt
tagcatccct
tcagggcatc
caaagtctag
tttcccagag
ataccaaacc
gggtttgaat
ttcaggccca
tatgggcagc
cgagagccag
gtcaggccac
gcggagcacc
gcactatgcc
tggttcgcetg
gaagccaaca
ccagaagcac
cacaggacac
ttcatcatcc
gctgggccag
agcagaagca
ctgcagcagt
gctgctgcegg
ggaagcggag
ctggacgtgc
gaaccggcag
tcccaggcecce

cctgtgctct
tgaaggcctc
tgttggcttc
cagcgaacca
acaagaacca
gcactcactt
taggattatc
tcttaccagg
cttccaacct
caaaaactca
tagtctaggc
ggcaggcagg
gacagacaga
cagaaagaga
aagagacaga
gcacctggcc
cttcctctcet
aggtaagagg
accataaatg
cccctcecata
ccagctcttg
tttaaatgag
agactgccag
ggctctctac
gctggaaaca
gtaatatgtt
gaagttgaag
ggccaggcca
gggggcccect
tgtggcatag
cctggtgctc
tgggtggcct
tggaacataa
ccagtcccac
atgagtctcc
acaccacccc
acaataactt
tcgactcaca
gcagcttcag
atttccccat
ccgtgggatg
ccaactcctg
aggtggggga
acacagctcc
tatccgtcac
attgcagcectc
cttcagatca
ggagaacgag
agtaccagga
ctgaaccccce
agtgtccctg
accgagtgga
aagcagcaga
acagcagctg
tgcagtcctg
cagatccgca
cgtggaggag

ccattacata
cccagctcect
gcgaaccagc
gctccatggg
ccaatagcca
cttcttctcc
agacaccttc
tttatagcga
cacaccagcc
aactgttctc
atgtgttctg
caggcagaca
gacagagaga
gagagacgca
cagagacatg
ctgggttcct
ctaggatgag
ggttctctaa
ccacccacac

tataggggag
ctccacggcg

ccccaagggg
ggttcccttg
tgttagatct
cccectcectect
aaaagatcta
aaaagttgcc
gtaaaaatcc
tcctgcagaa
tgccccagcet
cgccttette
gacctcggtc
aaagagggga
aagacttgct
cctctgatag
ttccgcacaa
cgtatagcat
accccagaaa
ggagatgccc
cgaggtccgg
ctattgactt
gagggcctgg
agatgggttt
agaacacgta
attctgtaca
ccctgcetggt
accaaaggtt
ctgaagaagc
gagcctgcgg
aggagcgcat
gagacctggc
gctggctgag
ccatcatcct
gccgggaacg
gtgtgagaag
gggctgagca
atgctggcetg
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101101
101151
101201
101251
101301
101351
101401
101451
101501
101551
101601
101651
101701
101751
101801
101851
101901
101951
102001
102051
102101
102151
102201
102251
102301
102351
102401
102451
102501
102551
102601
102651
102701
102751
102801
102851
102901
102951
103001
103051
103101
103151
103201
103251
103301
103351
103401
103451
103501
103551
103601
103651
103701
103751
103801
103851
103901

aggtcaacgc
ttcatcatcg
tgcggccacc
acccccecgea
ctgctcaaga
caactgttgc
acttcagaaa
gcagagtcgg
cagcgttggce
ctgtggtcgt
gtgctgtggg
gcctgacaag
tcaaggctga
ttcctggcecac
caacagcatg
gctggaacta
aagaagcacc
gaacaagcaa
tcctgetgceg
aagtttgact
gcgagatttc
accttatcta
tattacactc
gatcaagcaa
ccagcgccac
cctcactaca
tggcgagttt
aacttttacg
gctggtctct
cgatgacaag
cgctcactat
aacgttactg
tatgttattt
aacctggceccec
gccaaaggaa
ggaagcttct
ggaacccccce
taagatacac
gatagttgtg
ggctgaagga
cctcggtaca
aggccccceceg
aatatgggct
tgtttcttcc
cctggggtgce
atgagtgatg
aaagattgca
catataagct
gatgatcagg
tgtgttggaa
caaagatctc
aatggaactg
actttctcag
aattcaagtg
cctgtcagcet
atgtggagga
atatcaccaa

caccatcacg
agaagcagcc
gtgcgcctgce
ggtgaaggcg
atgagaacac
gtcatggagt
catgtcactg
tgacggagga
agcaacgagc
tatcgtccat
acaatgcctt
gtgctgtggc
agtacagagc
agaaactgtt
tctgtgtcct
caccttctgg
ataagcccca
caggcccacg
cttcagtgac
ctccggaccg
tccattcggt
cgtgttccca
ctgtacttgce
gtggtccctg
ctacatggac
acatgtaccc
gacctggatg
ccggcccatg
tcacctccge
tgagaattct
acggagaccg
gccgaagccg
tccaccatat
tgtcttcttg
tgcaaggtct
tgaagacaaa
acctggcgac
ctgcaaaggc
gaaagagtca
tgcccagaag
catgctttac
aaccacgggg
ttccaggtaa
aaaggtgcag
cttgggtcag
atattgacga
caattcagaa
atttaaaaat
atatctacaa
aaaatatttg
ctggacttgt
accccgaatt
agggtcatca
cacagcaggg
gtccagagaa
ggcagcctct
aaggaaaaaa

gacatcatct
tcctcaggtce
tggtgggggg
accatcatca
ccgcaatgag
accaccaggc
aaaagaatca
gaagttcaca
tggtgttcca
ggcagccagg
tgctgagccg
cgcagctgtg
aaccggggct
caacatcagc
ggtcccagtt
cagtggttcg
ttggaatgat
acctgctcat
tcggaaatcg
aaacctctgg
ccctggceccga
gaccgaccca
gaaagcagtt
agttcgtcaa
caggctcctt
acccaaccct
agagcatgga
gacagtctcg
tagaagctcc
ttgctagcga
ggattccgcc
cttggaataa
tgccgtcttt
acgagcattc
gttgaatgtc
caacgtctgt
aggtgcctct
ggcacaaccc
aatggctctc
gtaccccatt
atgtgtttag
acgtggtttt
atttgtagcc
tctccaaaga
gacatcaact
tataaaatgg
aagagaaaga
ggaactctga
ggtatcaata
atttgaagat
atcaacacaa
aaacctgtat
cacacaagtg
aacaaagtca
aggtctggac
tgatggtctt
cagaggagtc

cagctctggt
ctgaagaccc
aaagctgaat
gcgagcagca
tgcagcggcg
cactggcacg
agcgcgccga
gtcctgtttg
ggtgaagacc
accacaatgc
ggcagggtgc
tgaagcgctc
tgaccaagga
agcaaccacc
caaccgggag
acggggtgat
ggggctatcc
caacaagccg
ggggcatcac
aatctgaagc

ccggctgggg
aggacgaggt
gacggatacg
tgcattcaca
ccccagtcegt
gaccctgtcc
tgttgccagg
acgcccgcect
ctgtccgact
agatctgaac
cctctceccectce
ggccggtgtg
tggcaatgtg
ctaggggtct
gtgaaggaag
agcgaccctt
gcggccaaaa
cagtgccacg
ctcaagcgta
gtatgggatc
tcgaggttaa
cctttgaaaa
agcttccttc
gattacgaat
tggacattcc
gaaaaaactt
gactttcaag
aaattaagca
tatgatacaa
tcaagagagg
ccctgacctg
caagatggga
gaccaccagc
gcaaggaatc
atctatctca
tgtggcactg
ggagaaatga

caccagcacg
agaccaagtt
gtgcacatga
ggccaagtcc
agatcctgaa
ctcagcgccce
caggcgtggt
agtctcagtt
ctgtccctcce
tactgccacc
catttgctgt
aacatgaaat
gaacctcgtg
tcgaggacta
aacttgcccg
ggaggtgctg
tgggtttcgt
gacgggacct
cattgcttgg
cattcacgac
gacctgaact
ctttgccaag
tgaagccaca
gatgccggag
gtgccctcaa
ttgaccaaga
cacgtggaag
ctccccacct
acaaggacga
tagctgaggc
cceccececcecect
cgtttgtcta
agggcccgga
ttccectcete
cagttcctct
tgcaggcagc
gccacgtgta
ttgtgagttg
ttcaacaagg
tgatctgggg
aaaaacgtct
acacgatgat
tgattttcaa
gccttggaaa
tagttttcaa
cagacaagaa
gaaaaagata
tctgaagacc
aaggaaaaaa
gtctcaaaac
tgaggtaatg
aacatctaaa
ctgagtgcaa
cagtgtcgag
tcattggcat
ctcgttttct

tgaggagctg
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103951
104001
104051
104101
104151
104201
104251
104301
104351
104401
104451
104501
104551
104601
104651
104701
104751
104801
104851
104901
104951
105001
105051
105101
105151
105201
105251
105301
105351
105401
105451
105501
105551
105601
105651
105701
105751
105801
105851
105901
105951
106001
106051
106101
106151
106201
106251
106301
106351
106401
106451
106501
106551
106601
106651
106701
106751

gagacaagag
acaaattcca
cgacgataaa
aaagacccca
ttataatggt
catttttttc
tcttatcatg
ggaacttcgg
ctgtttacct
cctgccaatg
ccaggctcct
ggccaccctt
cctgtcccectt
aaataaaaaa
ggcccacagt
aagacccaca
aggccaatgce
tctggggctg
agccctgggce
tgtcagtgtc
ccttgtccect
tgtccecgtgt
ggctgcagcc
cccacccacc
cttctgacgg
actacaggaa
ctccgataga
cagcggtcgce
agtgcgccag
ctgggctgag
ctgggactcc
ggaatgaggg
tgccgggaag
tcatctgtta
aaaaaaaaat
gtctctagat
gcatgttcag
tttagaagga
ccacctagca
gaaagacctt
tttgcaggta
cctcactgtg
cactcgggag
ctaccttcta
catctgcctg
cctggatcat
ggacaaggcc
cctctgggcece
ggggccagcc

gcctggaggg
tatcttttct

cctcctettt
aacctgaacc
ctgtgtgtgg
tgaaaaccag
gaccttgctc

ggaggagtag

cccacagagt
gcttcaaccc
ataaaagatt
cctgtaggtt
tacaaataaa
actgcattct
tctggatcgce
atccataact
gggggagaag
ccctgcagtg
ctctcacccc
cccttccaac
cactccatgt
aggggggtct
ccctaactag
ctcaatttct
tgggacagcc
tcagggagag
tgcactccag
cactgcgtga
gctccctectg
caggccgtgg
tagatcctct
tggtgctgcg
ctcctgacgg
ggagcagaga
ccaaacacag
tccetecttg
ggcgccccgce
gacagcccct
cggtctgtgce
aggagcgtcc
tcccaaactce
aaaataaata
ctacctagag
ttacaaagtt
gtaagggtgc
ctggcgatcc
tgacttccac
ggtaatcata
agaaacgtca
gtcacatcac
tccatccagt
aacaggcgca
cagactttgc
agtccccatc
aggctggaag
tcctectctge
tggctgccta
atcattttaa
ttccattccg
tactcttttt
ttttctgcag
tcacagtgac
9999999999
ttcagatgct
gcataagcct

agctactgaa
ctcagaatcc
ttatttagtc
tggcaagcta
gcaatagcat
agttgtggtt
tagtgaagtt
tcgtataatg
ataagtcatt
ccacgaaagg
aggcacgctt
aaggaaccct
cccttegcete
acaaaccgaa
acaaacacaa
tggaagggag
actggaggtg
aagactaagg
aatctacccg
gtccacccct
aagctcccat
ggactccagg
gtccacgcgce
gacgcctgcg
ctcttgacgg
gcagcgattt
cgcgcgagcet
cctccgcecect
ttacaagacc
acagcggggt
tcceectgegg
tgggacagct
tgaaaatccc
aataaaataa
atggctccta
ttgtgtgtgt
atgtggcttc
cagagaagcc
cacatgacct
ggtttcaacc
atccagagaa
agtctcatca
gacctagaag
ggaaggggta
cgggcagcag
ccgaagagtt
tctgccatcc
ctggaagttg
ctcgaatacc
ttggcttcct
agttcctgat
tttttttttt
aagttgaaat
tttacttggc
ggtttgcaag
ctgccaggac
tttccegtcet

gaaaggggcc
agcaacttcc

tccagaaaaa
gttaacttgt
cacaaatttc
tgtccaaact
cctatacttt
tatgctatac
tgttccacag
acctaaggac
tcctgtgtgg
cgaggctgcc
gatggagcta
agagaaactt
aaattcttgc
actgttccaa
caggtctccc
gtccacgctg
ctccgagtgg
ggctgccgcc
tcgaaggcgg
gtgctagatc
cgcgggcgga
gctgtcgcetce
cggcggcggt
cctcctcaaa
cgccccagcea
cgattaccgg
gaccactagg
gccccectecce
ctccgggggt
gaactggagc
taactagggc
aagaggggga
cctctggagt
gtgtgtgtgt
tatgcctgca
aagcctactt
tccececttaa
ccccacaccce
gagaaggggc
tcagactgtg
ggtcacacct
gccggcactt
acctgctccc
cccctcaagg
cctttgccca
gcatgggcag
atccgggcca
ctcttactaa
ccttetttet
tcaactttag
gtctgggctg
aggatcacga
gaggatcaga
caggtagggt
ttccecectceta

ggaagcccca
taagcggcct
ggggggaatg
ttattgcagc
acaaataaag
catcaatgta
ctagagaata
gaagttatgg
aagtctctag
tgaggtgagg
gaagagagat
cttctctctt
tccccagact
aagacacaga
cacccagcct
cctaaaagtt
caggcacgtg
tcttcgggga
agtgtgataa
tgcacggatc
gacagatgtc
ccagggacgt
gtcacggcga
caggccgggg
ggaggctgtt
ggtcagctgc
ccccectcececcag
cgccccggceyg
ctgggcggcg
tacacacaca
gggtgggtgg
agccagaggg
ctcagtttta
ggaagaaaag
caactagtct
gtgtacacgc
gagtcaaaac
ctaaggtctc
agccgagcaa
ccttctgacc
ctgcccagga
acccacaaac
gaagctggtc
tctaacttca
tggagctttg
cccaggggtt
gcttccctcect
taccaaagga
agacccagtg
tttcttcttg
ggtctttgga
aggtggggaa
tccececgecect
ggaaaggaat
ggatgggaga
aaggggctca
ctctgtacaa
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106801
106851
106901
106951
107001
107051
107101
107151
107201
107251
107301
107351
107401
107451
107501
107551
107601
107651
107701
107751
107801
107851
107901
107951
108001
108051
108101
108151
108201
108251
108301
108351
108401
108451
108501
108551
108601
108651
108701
108751
108801
108851
108901
108951
109001
109051
109101
109151
109201
109251
109301
109351
109401
109451
109501
109551
109601

tggattgacc
tgcaaagctg
aaggccagat
agatccaagc
tccceccececagte
agttctctga
catctggaca
caggcattga
gctcccacat
cctgcttact
agagtctgca
tagctggctc
aggttcctaa
tattgtgtgt
ggaataatgt
cctttaccca
gctccattct

ggcaggtggg
ggaaggaggc
ctccagataa
gttgttgtgg
ttgtttgttt
ccacaaagca
tgaattcgga
gtagacctgg
tctgatagtg
gtgcttcttc
ttccctcaaa
gtgcttctcc
tcattggggt
atgttggtat
gtgtccctga
gtcccagtga
ttgacacctg
ggtacccata
tcacacagaa
acatttatgc
tcatccataa
tgctgccact
tgccacctct
gctgatctag
ccacacttag
ttgtgtgaag
ggccatcagg
gatggaggta
gaaacaaaat
tctgttgcett
cagcaagtgt
ggcttttaaa
caactgtttc
ctcacttcta
aggccagagt
gtgtgtgtgt
tggggtgaag
agagaagtca
ccggaggcac
gaggctgtgg

gggagccagt
ccagtggcct
aggggaagtg
ccattgcctce
tttcacagtg
gctacatctg
cctgagagtg
cttctccaga
ctggctgggc
caaaagctag
gaacccactc
cctgccttgce
tccttgtate
gcatatgctg
ctctctgtca
ctgagacgtt
acctttttcet
gtgtggggca
tgttgagtta
tacagttacc
ttgttgttta
tttgctttca
tcctggtggt
gggaaaggag
aagtagcaac
cttcttctct
cctcggacag
cagtgcttct
ccttggacag
aagagaggat
gtactttgta
gcctcacgac
gagatcctat
aggttgacct
cacatacacg
acgcatctcc
caacgttgaa
gagacctagc
gacagcctgt
aagcccaggg
cccaggcggyg
cagagccctg
gtgaagggta
agagtctgaa
gaagtctccc
cacctgtttc
gggagccaga
ttgtgtcctg
catcctcctt
agcccccagce
cgtagaaatg
cggggaatgt
gttctctgta
cccecectttec
atttacagag
agtgactgtc
gactagcctg

tagaccctcc
taaaggtgac
acttgaccag
atggtaggtg
gacgtgacag
taggcagagg
ggtgtggtac
ccccecteccecce
tgggctgggce
cggggaggtg
atgtccccag
ttctggctct
tttaaacatc
tggccctect
accgtgcttg
ttgccagttc
atgcctctgce
attttacagce
ggttggtgac
cggaagtgtc
tttggggttt
gtcctttggt
tttaggggat
ttaagaagat
tggcttcttce
tccctcaaac
tgcttctcce
ccccectcagac
tgcttcatcc
tcaaaacaaa
atcttggceccc
ccagccatcce
ctaaacaagc
ctggcctcca
cacatataca
ctccacaccc
tgaaggcagg
tgaagctgca
gggcagggtc
agtacttata
ttcttggtat
ttgtacagag
atactaagtg
aggcctgcaa
ttggcttcag
ttctgcccta
aaggtgttcc
tggctggaca
cacctatctg
cttggccaca
ttgccctatt
gtgtgtgtgt
aatgcagaga
atctctgtcc
aactcaccaa
ctttgtttct

ggtggtgcag

gctccagatg
tttaccaatg
actcttggag
gaccccactt
tagattcatt
accacgctgg
aagaactgcc
aggacccaca
ttgctgggaa
ccacccagca
accttaccag
ctcctcattg
attttcttgt
gtggagggaa
ccaaacttgce
atctggttgce
tatctcgaag
tttcccaaga
agaggtgtct
acatttgggt
tttggggggg
ttggtctctg
caagctctaa
cagaaatacc
cctcggacag
agtgcttctc
ctcggacagt
agtgcttctc
ccaattttgg
atcaaacaag

tggggctatg
taactagtca

agggtggaca
cctgtgcgtg
catgcgcaca
atcttgacct
gctgggatca
ggcctggcac
tcagtgacca
gagtgaagag
cgatcccagce
tgagtctgtg
gccceccetttgg
agcacgtggt
tgtacctggg
tctectette
caagaaaatg
gggagagcag
agttctgcett
gaccagtgct
aatgatcatg
gtgtgtgtgt
agggtaagga
cctggtctct
gagaacacaa
gggaatagag
tggaggctag

aacatcaaca
ggaacaataa
ccagtgtgac
ggcacctgtg
aggtttccta
tcatgccctc
cacccacttc

gaagtctggg
ggtggttagg
gaagtgtagg
gacccaaagg
ggccgttttg
ttcttatcac
caacaaccat
ttggcaagcg
atcttccact
atactcactg
tgggcgctga
gtggttctga
tttggtagtt
gggttgttgt
ttatttctca
gggagaaaac
tggtacctgt
tgttctcccce
ccctcagaca
gcttcttctce
ccctcagaca
gttgcaatat
atagcccaaa
aagacaagtg
acacccccaa
cctcctgagg
tgcacacctg
tgcccccaaa
gaatcatggc
tcccaatgat
tgtagatgct
ttccgagttg
atctctactg
tcctgcatcce
tgaccatatg
ccttgctcecte
agggaggaca
ctaggcaggt
aaggagcgct
agaggtttcc
acacccctga
ggactggcta
cggtgcctac
aagccagaat
gtgtgtgtgt
gccttgggat
aacactcttc
ggctaccctg

ggatgggagg
gaaccttgct
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109651
109701
109751
109801
109851
109901
109951
110001
110051
110101
110151
110201
110251
110301
110351
110401
110451
110501
110551
110601
110651
110701
110751
110801
110851
110901
110951
111001
111051
111101
111151
111201
111251
111301
111351
111401
111451
111501
111551
111601
111651
111701
111751
111801
111851
111901
111951
112001
112051
112101
112151
112201
112251
112301
112351
112401
112451

ttctttgcca
aggtactcta
tcttctetet
gctcatggca
aggagtgggc
cttcgtgtcce
tttgccctcee
gcacctgacc
tgccaccccc
tttectttett
acccacccac
gggctcaatg
aaacctttgg
agcacgcgct
atgccctcectce
caacactcct
ggagatctag
aaagtttggce
aatgagcatc
atactgttaa
accctcgcecac
ttcaagatcc
aatcaagact
gtgtattgtg
ttgtttttgce
cttattcaaa
aagacagctc
actcacccca
tgacctgctt
agcagcagca
taacctgccc
tcctcectgeat
actctgggtg
cttgagcttt
gataggtgag
tggtgaatcc
cccctcecccaa
ccggaaagtt
tattacatgc
tcaatctctc
tctgtctctce
ccctectcete
tcctgagact
ctttaaaacc
ggcacacggt
cctgttcttce
gcatgtgccc
cacgaggcga
cacatggctg
gctgttaagt
cgaggcattg
ctctcctgtce
cctgatctga
gagtccttcc
attcctggga
ctctggttga
tagtctcatg

gctgccatgce
ggcacacaga
ggccaggtgg
ggcctaggcc
ttggccacag
tcaccctgat
ttccagctca
ttgagtcctc
cagtgcggtt
actgtctgtt
attgtccttg
gtcccaggag
ctctgggcct
ttccecctcecac
aaccctaagc
ttggccccta
aggaaaacac
tctgccectgt
ctctttcaca
gactcagcca
cagggaggct
accagggctg
cagttatagt
tgtcctttcet
ttttgttttg
acagaggttt
agggcttcct
acccagagcc
tccagcccac
gcagcatctt
tgcaagctgg
cagccacacc
tagaggacat
ccagagagcc
gtacacaggc
tgcctggatc
gccttcecccac
ggctgggagt
ctttccttaa
tctctcectete
tcaatctcat
tctcectece
ttatagctgce
aaaaaacatc
ccagaaggac
atgtcctttc
tgaaagatcg
aactgaggct
acaagctggc
cttgggcaga
gctgtgacag
ctgtctgtta
cttctcattc
ctggctaatg
tccagagaag
aggaggttgt
atctcccegt

ccacctaccc
agagggtgtg
gcaggaggaa
aggaacattg
ttctgagcac
gactatcatt
acaagaactc
tggggggtat
gccatttcct
tcttattgtt
tctgctccecet
caaatgaaga
gggttctgtg
cctgaccttc
cttcgctcte
gctgacaccc
aaagtctttg
gatcctgtgce
aaaggaggcc
caaggccagg
gagacagaat
accctgtctc
gcctggcecgcet
tacaacccta
ttcttttectt
tatacatgtt
ggagctccaa
ctataaatgg
agtggtggca
tgcctgctgce
caaggtactg
ctccecttggt
ggtgaccctg
accccttaac
gccagatagg
tacccctcca
ccctcagcaa
aggatgagag
accaggcaac
tctctcetcete
ctctctctct
tccctectgg
ctctgcatac
catttaacta
agacagagag
tggtaggaca
tattcacttc
ttcagggatg
aaagcaggct
agcaatcccg
cttccagagg
agggtctagc
ccttctacca
cgtgacaggt
tactcacagg
ggttgtggtt
ggctatgaag

agatgagaga
gatacaatac
acctgctctt
tgggagagag
cccaggccag
ccctettecce
ttttgtgcca
gtgggagagg
tttgttatga
ccccagttcet
gtactccaag
ccataacctc
cactgctgag
ggacacccca
catccaccca
ttctgtttgt
gagttataag
aacctcagca
agcaagaccc
tataatgcct
ggcctgggcet
aacaaaccag
atgtgtatgg
gtctattttt
tcagagattg
tgttggacaa
gttcagggca
ctctgccttt
gcggtggtgg
tgggctggcet
gctgtgctgg
taatgcacga
tcccaggaga
tattcctgga
agtgcttgag
tccectcecact
aaaatctgca
aagaaaagaa
gtgcttagtt
tctctcectcete
caatctctct
acttaaactt
ccagccacat
atgttgtaca
caattggggg
cccactgtta
acccctaatg
tcaagcagtt
gaaatttgga
tgtaccacca
tcctagaaga
ctcctctgtt
tagaagggaa
ggatccccag
gaaaccacat
tcaaatacat

gaaggatgtg

ccagcaggtc
tgagtgccca
tgcacacctg
tggaatgggc
gccagcctgg
gctgagctag
tgaccagcct
gctccttceccce
ccccaggggce
taagtctcca
cttctaacta
aaagagacca
ctcagtccca
gtgcccttgce
cctggaatac
tcacagtctt
agcctgatag
gcctttcaga
atctgtcagg
cgtgcctgcece
acgcagtgaa
caaacgtacc
tgcatcccag
gttgctgtta
tgttctattg
gaagtctcct
tatcctagat
cacattccac
tggcagcagc
tttgagttcc
caatgttctt
tcgcceccagg
catgggggcc
agggtgccca
aatctctagg
tccectececta
tcctectgac
agcacactct
ggtctctctce
tctctcetcete
ctccctcectcece
gcagtgatcc
tccettttte
tggtataaga
gtctcctttc
ttagagtctt
ttgacttatc
tgtgcaagga
tgaaaatcta
gagcccctca
gctctgtggt
gctctaaggg
attcccatga
ggccagcctg
aaactctggt
ttcaagaaaa
aaatgaagga
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112501
112551
112601
112651
112701
112751
112801
112851
112901
112951
113001
113051
113101
113151
113201
113251
113301
113351
113401
113451
113501
113551
113601
113651
113701
113751
113801
113851
113901
113951
114001
114051
114101
114151
114201
114251
114301
114351
114401
114451
114501
114551
114601
114651
114701
114751
114801
114851
114901
114951
115001
115051
115101
115151
115201
115251
115301

gctgctctct
gctccagtta
tgagctaggc
tcaggtcaga
caggtatctt
tttcagcact
tatggtcctt
aatacggagg
tgttttgctg
caggactaac
tttctcaatg
tagctgagtt
atcctagcectc
gcagggtttg
ccatgaggta
ggcagaaaag
gatatgtaca
ctgggtgtct
aggatattgt
cttcaacaca
gaaacaggag
gagcaacctg
gtggttacct
agcagtagca
gttgaagtca
gaaggttgag
agtgtgtttc
agaaatgtgc
9999tggggg
ccatcccatc
tgtgccaagc
aagggctttg
tgctgggaag
ggaaaatttt
ccgtgtgttt
aggtttctac
ctggccgggt

ggggagatgg
catacagcaa

ccccectggaga
caagattagt
gccccataga
tgcctgtgcc
tccagggagce
tgccctcgge
ggcggtgggce
gctcgtgceccce
ttaggggtcc
tcggcctgcea
cgctccactg
gggcgcggag
aagcggggcyg
gcgcgagagce
ggcccaagcc
gaggtcctgc
accggagaga
ctgcgcgggg

gtggcggcca
gtcctggcetg
cttggggttc
gtggactgag
tctggaattt
tctgtatccc
cgatccaaag
aggatggtgg
aggtagccac
taactggcta
gagtgacacc
gagtcctaga
ttattaacca
aactatttca
gacagtactg
ggttcacaat
tagtccttgce
acacagggct
gtctgccttt
agaggtatgg
ggtaacagtt
taggttgaga
aagaccatta
aattttatag
ccataacatg
aaccactgcc
tgggagaggt
cctgaagttt
gaggaaaggt
cagcttcttg
actgtgtcag
tgatcagtta
agaatcatag
cagcgggaca
gtgctgggaa
agctgtggct
tggcccttgg
agcgcgggag
ccctcecceccceaa
gaacccagac
taccagcaaa
ttcacccagg
catcggggta
aagctcggga
ctgagagcta
gggccgcegga
ttaaacgggg
cggagcctcg
gcgggagcgce
cgcgcagggg
ggaccttggg
cgctcggggt
ggcgcgcgcec
gtcaccccgg

acggggaggg
ccgctggcetce

ccagggggcc

catggtcatc
agaattggca
ttcctteccat
agctgtcctc
cccaagatcc
aaggctggtg
aggaggtatc
acttttcttce
agaacattcc
cctagtgagc
cttttggatg
ccttacccaa
ctataacagt
tatctcttag
atattgctat
ggtatgactg
agtttccttt
gggtgtgggt
ggaggagaca
tgataaggca
atactgccta
cccatttggg
gaaaacacag
gtatgaagta
aagaactata
ctagagcgag
gatagcttac
taactcgtcc
ggggaagggyg
gcccagceccce
gtgttggccc
acacccccaa
aagagcttgce
aattgtaggt
ggggtcctcce
tctgtaccac
agggttgcca
agtgggtgac
cattggggaa
ggccctggat
aattcccagg
ggcaatccac
gtgcgacagg
taattattga
gaggacgcgg
gggggtgtcc
atctctccca
agggggtgtc
gcggcgcagg
gttccggggce
gctggggagce
tacgggcggg
cccgtgggcece
gcggggaccg
agcgagcggg
tggtggggca
cgggagcccyg

cccgatcatg
ggatgtacag
gcagtctctt
agtggtcatc
tacttttcta
tccteccecaac
tggatccatc
ctgtcggaat
atcctttgtg
agtcagagat
ttgttggtca
tctcaggaaa
tagcataaat
ctcacttgat
gtagtgaaaa
cttttggacc
tccaaggtat
ggggggattt
catgctaaca
tggtatgaag
gactctgggc
gatctaggga
ctatttacat
gcaacggaaa
ttaaagggtt
catcacacag
aggtatggaa
taagctggct
aagcccagag
cacgctctct
agcctgtagg
acctttgtgce
ctctcgatcc
gactgtagag
ctcttttgcce
tgatgtgcct
gggaaaccac
tcaggttgct
agggtagtag
aaacctgtca
gaggaaggcg
tgatccagtt
ggccctggtt
tcggggctac
gcctggtttce
caatctccaa
cccaaacaaa
cagggcggct
cccagccgag
cccgcagggce
gcgcgcgggce
cgcgcgtccce
ccggcgggag
agcgcgggceg
cgtgcgagag
gaacgaggta
ggcggggcecc

acgaaaggag
ccataggctg
tctctecttgg
tctacacctc
ttcaatttcc
atagaagctg
tgcattttca
gacagctttc
gctccaaaca
gtgctgtggt
tcagctatag
agaaatttaa
atagtgggtg
tctcgggacyg
cagagaacaa
ttgtgctctt
agcatattta
aaaggtgaac
agaaatcgtt
tgtgtggtga
cctagagcag
ccctttcaca
tatgataaac
taattttatg
gcggagttag
aaaggccagg
gcttgaacag
gtggggtggg
ctgctgattt
ccctettttt
gcaggagcag
ctgggaaggc
tgcctggceta
aatagacgtt
cctgcagctg
tgcttccggg
tggccagctt
ttctctcaca
agaccctcta
ctcccaaaac
tctcccatat
ggcccggtcece
taaacctccc
tatggacttc
ccggcgggag
gaccaccgcce
acagcatgtg
gggcgcgggce
cgcgctcceccg
ggtcgcgcag
aggaaccagg
cggagcctga
gagagtcggc
acgacgcgcg
agcgtgcggg
ggagtgcgcc
cgtgctcctg
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115351
115401
115451
115501
115551
115601
115651
115701
115751
115801
115851
115901
115951
116001
116051
116101
116151
116201
116251
116301
116351
116401
116451
116501
116551
116601
116651
116701
116751
116801
116851
116901
116951
117001
117051
117101
117151
117201
117251
117301
117351
117401
117451
117501
117551
117601
117651
117701
117751
117801
117851
117901
117951
118001
118051
118101
118151

ctgtctagaa

ggggaggccg
tggtggtggc
ggataccgtg
gacgccgaca
ctcacacctt
ttcctcettat
gactctgggg
cagcaaagct
tgaacatttt
caggcctggg
cattttctct
tagccaaggt

atatggggag
ctaaaggaat

agggggcggg
tgtagccagc
agcagggatt
cgtttcctca
ggaacttgta
ttgggaagcc
ctgaggccca
ttatatttag
gtgaagtaga
cctcagagaa
ttgtgtagcc
tccaaatcta
agtctgcatt
ctttgcctct
gatgtttaca
atgtttctct
agctggggaa
ttggtagcaa
agctaaacgg
catacccctg
tggagaacgg
gtctctctgt
cctcttctceca
aaaaaccaag
cagagttcaa
tgatttttac
acgtatgttg
gatgtgtgta
gcaacagaaa
tcacctccat
tcttcttect
attgggatca
ttcgtcccaa
tatacttgct
gtccttatag
tctggtgtta
cctacaaggt
ttagtgatgc
tcctacaaag
gttttgttgt
taattccaag
tacgtatata

gctgggcagg
cgggggccgce
tacgagaggg
aaaagtattg
gagccgatcc
cctgttgcat
tataatgtgc
aaaacgatga
tcaagaaata
gataaggctc
cttgaatgtg
tcttttettt
taaagagtta
tcggaaggag
ctggcaagat
gggggggact
agtgatggaa
aatgagaccc
aggacctatg
ttaaattaat
tccacccctg
gatagatgga
tagtttatgg
tgtttgcctc
tgtcccttga
ttgtagcagt
ttggatagtt
atctcacata
tatccattgt
gtgtccgtcg
catttcattt
ttctgttggt
tctccatttt
gaaggggctt
gccaggtgtc
gaaattcaaa
ctcttcttcecce
catctgagag
agttgatttc
tttctctaaa
cttctctgtt
ggctgagttt
agggggcggg
tattttggcc
tttcttagtc
cttcttcctce
aaagcatcat
tgatattaca
gtggttcctc
taaagaaagg
gttgaaagtg
gtgtgcctct
cttccttgcce
catgcacact
ttgagcattt
ttacctctaa
tattttttct

gccgagccgce
gccgggcegge
gcgcgcggag
gcgcgtgcegt
cctgggagcg
ttctgaagag
tccccaaage
gccgaaggta
gtgccttata
tgggctgcgg
tggtggtggg
tcctttettt
aaaaaaaagt
agctgtctta
ggtcagagtg
tgtctggagce
aaggcgaaga
agaagatttt
tccacttttg
agtggcaaac
ggattatact
cttagctgcc
actcacaccc
agtaagactc
aaaggctagg
ggcttttatc
gccggtgect
atttgattat
catgctattg
gatgtatttt
ggggacactg
tggcctctga
atgaaggaat
ctggttttaa
accagaggat
caaagttgta
ccccectececte
aagacaaaca
tgtcactagc
aaatctttgce
ttcttgtttc
aaggaggata
aggacaaata
aacacttcct
tcgattgatt
ttcctectee
ttactgcttt
gtcagtctgt
tggtttgtta
atctataaag
ggctcaatgg
gtgaagtcat
ttcatttgga
aaagagaaaa
gagaggtttt
ttactgagtt
cttcaagaca

cgccatcgct
tgcagagggg
gccacggagyg
gtcacgatgg

aggggactgc
tccetgetgt

9999999999
cccagtggag
aggagtcaag
ggtcccacat
atgcgggcaa
tctttctatce
gatcctggtg
tcacagaagc

atcaaggggg
aggaggcgtt
acaaacggca
aaaggcaaaa
tgcttgtctc
tggcttatag
acattctttc
agctcaggtc
acaaggaccc
tatagttgtt
gtgtcactgg
atctgcttgt
taataagctt
cattcagtca
ttcatttgtt
acttatggat
agttgatttt
gtggtttgtt
atagttgtta
gagtccagtt
gacgtgtttt
cacttcaaga
cctcceccecttece
aaacaaaaca
agtttggtga
tgcagaccca
tgccaagaag
tgcttccgtg
ctatcagtgc
attgactctg
tctcttecte
ttcttataca
ttggtatatg
atcaggctta
cgtaggcaag
aggaaaataa
aagcctcatt
gcccggatgt
gtgtagattg
caaaactcat
tttttaaagt
ctgaaaaatg
aggattccct

ccggggcecegt
cccggggcgce
ggggcgcegt
gtgtgtgagg
tgtcggccgce
ctcccagttt
gggtgcccga
tggggggtat
acaacaaata
caggacctgc
gctgttcttt
ttgtttttcc
tcgggggtag
tggtctgagt
gggtagcaga
tgcaaacact
gcgtttagaa
agaggccatt
gctgtgggtc
aatcttcgat
attgtaaaaa
acaagtgtgt
atcttgtgca
gttagagtat
accgatggtt
atcttgggct
tcagctgttyg
ggatacgggc
tttgttgttt
tatttatttc
gagccttttc
atgtgttttc
aaattgatag
agaacacctg
ctgtaggctt
gagtggaaaa
cacccccacce
aaacaaaaac
ttgcataact
gcaacctccc
ccattgatat
tatgctttgt
ttgggggatt
acttctcatt
ctcctectcecce
caaggatccc
tttaattttt
tataggtgaa
ggatacgtgt
catccttaaa
gttctaacgc
atgaacaatc
accatagaat
agttgttttt
tatgtgatga
tgtgtgtgtyg
gtgtagccct
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118201
118251
118301
118351
118401
118451
118501
118551
118601
118651
118701
118751
118801
118851
118901
118951
119001
119051
119101
119151
119201
119251
119301
119351
119401
119451
119501
119551
119601
119651
119701
119751
119801
119851
119901
119951
120001
120051
120101
120151
120201
120251
120301
120351
120401
120451
120501
120551
120601
120651
120701
120751
120801
120851
120901
120951
121001

ggctgtcctg
gctacccctg
cactgcccag
tactttgact
ccacctctgt
gttgggcata
gcaggagggt
gtctcaacat
atgtatgtat
cggggtgggg
tataaaggaa
ttgtcttgtt
gctttgtgat
agtcaacggg
aaaccgtttt
cagcagttct
cagtttccat
ctctctctct
gtgtgtgtat
aaaaaaaaaa
aatattgaca
caagcaaaca
aagacgtggt
tgacggaatg
ttataacttc
ttgaggtttyg
aatattgagg
acgtcaccct
agcatcacac
gggacagcat
ttcttgaatc
gccttaaagce
tgccagctgt
tccaatcttt
atcctgcaaa
gtttcatgga
gatctctgaa
ggttgcctcc
caggggtcac
tataacaggg
cttccagagg
ccatctataa
acagtgtagt
attcatagca
tatctttttt
ctgtactaaa
tagggtctta
gtggccttga
caggcctgca
agggcttcgt
ggatctaaat
gttactgttt
ctaaagagac
gcagtttctc
tagcatcctt
gcgttgaacc
gtgtccaagg

gaactgactt
cctctgecte
cctgaggaat
caggaacttc
tttttgtttt
gtcatgcatg
tcagagtttg
aagaagaaag
gtatgtatgt
gggcgtctca
tgggttttta
tgtgtttttg
ggtcctgtct
tctacctcca
aaaaccagaa
gtgattattt
tggttagcag
ctgtgtgtgt
gtgtgcgtgce
aagtatttgt
atggatattt
aaacaaaaca
gtctcaaacc
agaccctcac
tgttactctg
ctttcctttt
tgggggtgct
cctcaccggg
atcatgtgct
cactgagctc
ttttcccatce
ctccacaaca
ttcctcecceccecag
tgtgctgtaa
cagcagcagc
gaatgaagta
ggggtcaccc
cttccccacce
atgtcagata
gctggagaga
tcctgagtte
tgggagccaa
catatacata
gtagcaaagt
tctcttcaag
ggggcagcect
tgtagcccag
acttctgatt
ccaccagacc
ccccagatcecce
gcagagcgag
ccectgtcecegt
tggaaacaga
tcttctacat
agcgtggagt
tccectcaggg
aagaagaggt

tgtagaccag
ccgagccctg
attcttttat
tgtcttcatc
tgtttttttg
ctaataattc
aggctagcct
atttgggggt
atgtatgtgt
aaataccatg
aaattctact
agacaaggtc
tccctgcectcea
tttggttttt
gtggcttttt
ctgggaataa
ggctttctct
gtgtgtgtgt
atttgagttg
tcctaattat
gattaaagat
aaacaaacag
ctaggcaggg
tttggtggct
tcacacccat
ttttcttectt
tcctgtttat
tgacgattgt
ttgtctttgg
agtccaagac
tctcttcaag
gaggcacagt
gtgcctagaa
ggaggagctg
tttcctggcece
tgaaccagcg
tcagccttaa
tgcctttgac
tcctgcatat
tggttcagcg
aatccccagce
tgtcttcttc
caacaaataa
tatgaaacag
acaatcttgg
tagccttagg
cctggccttg
cctttgttca
tggtttgatg
ctcggtgact
tgatacggag
tcactaactt
ctctgctgcce
ttttcectttyg
ggaggttact
tagctttgcc
ttaaatttgt

gtttgcctcg
ggatcaaagg
tatgtaataa
tccteceectg
ggtttttttt
cagctagtag
gggccgataa
gtagctcagt
tgcctagtgg
gtctccaaac
tatttttgtt
catagtccag
gcctcccaag
taaaatttga
cctctagagt
gaaagtcaaa
ctctctectet
gtgtgtgtgt
taaacatcat
aatggcttca
atccctttaa
aaaaccaaga
aaatggcagg
gcagtgtctt
gacttccttg
ctttctttct
attttcaaaa
gctttagctg
actctgttgt
ccacttggga
gcggggcact
taccagagaa
gacaccggct
ccccagggta
ttacccaaaa
gaaagtcaga
gactcttgat
aagtgggttc
cagatattta
gttaagagca
aaccacatgg
tgatgtgtct
atctttggga
caaatgaggt
ggtcacccca
aagggtgaga
aactctgtag
cctccagact
aagtgctgga
tttatgtagc
ccttggggag
tcttcgaaat
ggtgtgtttg
gatcacaatc
cacagtgaga
tcatgttccc
ctctcagggt

aactcataga
cgtgcaccac
attatcaaag
tccectecac
ttgccccaaa
ggaagctgag
acaagaatct
gtatgtatgt
caacacccca
gtgtcatata
ttgttttgtt
tcttgccttg
aacaggcatg
attatgaata
agtgtggatt
tttaacaatc
ctctctctct
gtgtgtgtgt
ggtgaatttt
tttgaagtga
tgccaacaaa
cattttggaa
ggttggatct
acatgccgtt
gaaggtattt
tttaaatggt
ttaggtcccc
cgtgaaggcc
cctgcttcat
acacaaggca
tttggaagga
gtggggctgt
gaagttagaa
ggagctgaag
tccacacaca
cctagcagta
cttctggggc
gaaaccctca
cattagaact
ctgactgctc
cagctcaaaa
gaagacagct
aaaaaaaaga
tgtatacata
atatgaaaag
accattgctg
ccagcccagg
gctagaataa
gagcggaccg
aagtcactgt
aaggagccat
agtgtgatga
tggtttcaag
ctaaaagaaa
tctacaaacc
ttccagatca
attctcttcc
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121051
121101
121151
121201
121251
121301
121351
121401
121451
121501
121551
121601
121651
121701
121751
121801
121851
121901
121951
122001
122051
122101
122151
122201
122251
122301
122351
122401
122451
122501
122551
122601
122651
122701
122751
122801
122851
122901
122951
123001
123051
123101
123151
123201
123251
123301
123351
123401
123451
123501
123551
123601
123651
123701
123751
123801
123851

cggggtttaa
aagatgataa
tgcccttect
ctgcctctgg
ttatgaagag
ctgaggtact
gatggtttga
ttatgactgg
gagccaatca
ttcaatgccc
atgatcggac
ctgacagggg
atagctacgt
tggtggcaca
gtctgtgagt
ctgcatagtg
tactgtataa
atttttgcca
ccaaacccaa
ttatgagaat
ctgttacagg
tgctcctgtg
agccatccgce
gctgactggg
ctctctccac
acctcctttce
agggtgttac
tgatcctgag
cacagagagg
gactagggcg
agacacctgce
tcccatagga
gacaaaagga
gcctctgtac
ctgcaaggac
gagcttttca
catagagtaa
agccctggcet
cagaaatctg
ccaccactgc
ttaatgtagg
tggacccctg
tgaaccaggg
tctgatgaat
cccaagcccce
agaaaaaaaa
aaacagacag
aattttcttt
atgtgcgatg
ccaccgctaa
gtgtgtaaag
tgagaaaggt
ggatgctagg
aagccaactg
tgcagccgaa
ggacttcatc
cgtgctcttg

ttacagtagc
ctttggggac
gtcaaaccta
cactctggag
aaatagctgc
tgtactgact
gacccataat
ctgcagaaag
attattgtta
attgggctag
aaaccaatca
atttctttgt
gtatggtttg
tgtctttcat
ttgaagccag
agagactgtc
catggcctta
cctctcaaga
agctgaatag
aatacctaaa
tgtgtgcttg
tgcatgcgta
cttgcttttg
cttagatgtc
cttctcaggg
tgtgggctct
acaatgagtc
aggaatggac
ttaagtaact
aaaccctgac
agctttgtaa
gaagaagggg
taatgtgtgc
agagaaccaa
ataagcctct
tcataatttc
cttttttctt
gtcctggaac
cctgcecctcetg
ccggcacgga
aatatatgct
cggcaggagt
tcctceccecgcaa
tactatgtat
gaaatgatgc
aaaaatccaa
gatgtcagca
gaatgttgac
gctgtaagtc
agctgttctce
ccttcagtgg
tgtaaaaact
gcatggtttg
tcttaaataa
gggagctcgg
agccctcaaa
gaaataaggt

gacacccatt
tggttgaggg
cgaccacttc
agccctctaa
atattccatg
catttttaaa
gagattctca
gctggggaag
tttgttgcga
tagatatgaa
tcaggttttt
atatggggaa
tattaaagat
cccagaacta
cctaatgtac
ttaaatattg
caaatgggtg
gaattaatta
atgttccagg
atttatggtt
tgtgtgtgtg
agctagttag
agacagagtt
tagccagtgg
ctggggttac
agaagctcag
atcgccccecag
attatctcca
catccaaggt
ccatccttaa
tggcacgggc
tatgagctgg
tatgtggtaa
atgtctgact
agtattgtct
tgaaatacag
cttcttcttt
tcactctgta
cctcccgagt
gtaacttttc
ggtgagctct
tgggagctac
gagcagtgtg
ttaaaccaaa
gccataaagt
attccctggg
cctgcgattg
aaaagctaca
agaatttcct
tctectgtgtt
gggtttccca
cattcgtgat
ggggaagtgt
attacactcg
ggcgcttagt
atatatgcgg
tattgtttat

ttcccttgta
acgggttgtc
attctccagg
gaattctttg
cacagctagg
aattacacta
gaaaatgcga
acaaggggaa
ttaatttggt
gttggcttga
ctgatgttgce
ccaggtcaag
aattgttgga
gggagcaaga
atcataagtt
ttgctgtttg
cactaattgt
aaagttacct
gtcttaaact
catagtatgt
tgcacctgag
tctcagacgt
tctcatggga
tcceccagggg
agatgtttgc
gcccccatgce
ctccctcecttg
gataaaaatg
cacacagcta
ccactgtgct
ggttttctta
ccctttggcece
tgttagtcta
ggcttattta
cactggggct
aaatttaaaa
gagacagggt
gaccaggctg
gctgggatta
aaaccttacg
agggccaagg
ctcacacggg
tgcgcttaac
gcaaaggcca
ccagagctca
cagaaagtct
tcacctttga
ctgtcagtgg
tatgctctca
ccccecteectg
ggattttagg
gtctaagatg
aaaatttaaa
cacgatttag
ctgacaaatt
ggtagccacc
ttggttggtt

ttgtacaagg
tcttctgacc
aatacttcca
cacatttcta
tttttttttt
agatggagag
aaactttcct
atacatcaat
gagtaatctt
ctctgcagca
ttggttttcc
gttaccaacc
agaccaggtg
gcagggggga

ccaggagggg
tgggctacag

tttactaatt
caacttatgc
catagaaaga
cagacagaca
cacatgagag
tagtctcagg
cctgtggcett
tggaatcttc
caccatgccc
ttgggtggca
tcttgtttta
aagaaatgac
gtaaccgcag
cagggacagc
gacctgttgt
cctgggttct
tgtgatatat
cagtttgatt
ttttttttta
gtgttactta
ttctctgtat
gccttgaact
aaggcgtgcg
tatatatgtg
tcagaggggt
tgctgggaac
tgcggagcca
ttataagttc
agtgacagag
atccctgttc
tcaggggttg
aaaaagctca
gcagtgagag
tggctggcga
tgagagtaaa
caaagcctag
agtccaacgt
tacgagtgct
actaagcatt
tctttaaata
tttgtttatc
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123901
123951
124001
124051
124101
124151
124201
124251
124301
124351
124401
124451
124501
124551
124601
124651
124701
124751
124801
124851
124901
124951
125001
125051
125101
125151
125201
125251
125301
125351
125401
125451
125501
125551
125601
125651
125701
125751
125801
125851
125901
125951
126001
126051
126101
126151
126201
126251
126301
126351
126401
126451
126501
126551
126601
126651
126701

ttttgagtca
tgcagcccaa
ggaggctcag
ttttcttaga
aatatatttt
tgtgtgtgtg
tttgtgcaca
gggtcatgtt
acacggtttt
gaccatgttt
ttccatatag
attgttttaa
tgccgagagg
gatgtgctat
tcaaaacaaa
cacacgccgce
agaagagcac
gccacaacag
ttttggtgtt
cacaagcatt
cccagatgtg
gttatgaaaa
taaaaggaaa
caatattcat
gataatttat
aatatgtaca
tgacgtaaaa
agaagaaaaa
gaaatcatga
aagaactaat
ttggctattt
ttcagaatac
ttttcaaaca
atttctgggce
attcttctgt
ttttaaaatg
tttgttttca
gttggctgct
caatattttc
cattcttggt
ctgttatgta
ccaaactacc
gccccecgtget
gatacttcca
aggtgatacc
ccagccctgt
tggtgaggaa
ctgataccta
tgtaactctg
ttggtttttc
tcactttgta
cctcccaagt
agacattttt
tccaaggtga
tcacccatgg
tagcacatct

gggttgggct

gggtctcacc
gctagcctcc
ggctccgaga
gtcaagccaa
tattttgtct
tgtgtgtgtg
ttagacatgt
ttaggcttga
aacagaatga
acagtgaaaa
gcacaggaaa
tctgtagcaa
agctggcctt
agcacgagtc
atagaaaata
gctggcgatg
gtaatgttga
tgtgacactg
aggtgggctg
gtccagcaac
agatacactg
cacttgaaga
taaaaaaaag
tatttttata
atgatatatt
tataatgtat
aataaggata
caatggccaa
tatggagtaa
aatattgaaa
caaaccatgt
attattaagt
gttttactta
tgtaggatgc
aacaagcaga
gctcttctcet
gttttaagaa
gtcaggcagt
agaattacaa
gaaatgacct
aatataataa
atttactgga
tgtctggtgt
ttgtttctca
tgtgagagtt
gacttctcta
tccttttcaa
ggctcgcagt
tgcatgaaga
gagacagggt
gaccaggctg
gctgggatta
ttaactcctg
tgttgctgga
agcgaccaca
atttatttca
ttataattta

atgtagtcca
aagctagceccc
gctgggatac
ttatattttt
aacatgtgtt
tgtgtgtgtg
gcaataccac
gcatgttgca
agcagtttac
tcaggcagca
tagatttcgce
atgtattggg
gcaatgagtt
agctgcccct
tttggcttcc
aagtgtgacc
agggacggcc
gtggttttaa
ataattgaac
tgaattatat
taggcctgta
ggacagatgt
tataaaaaaa
tttattttaa
atatgttata
gtaattttta
agctgggcca
taactatgta
aaaaacaagg
agatacaatg
tataaaacaa
ggaaaaaaaa
gataaaaatc
tctgggcagg
taatagcaaa
gttggctcat
gcagaaaagc
atcttttgct
aaccttgaat
gtgtttttag
atgatactgt
gatgcgtgtt
tcatctgacc
tgggccctcet
gccaatccgt
aatgtgtatt
ggaagagtca
gtcccttaat
cattttttgt
ttctctgtgt
gcctcgaact
aaggcgtgcg
aagaattaca
ggattctggg
gcgacaactg
cctaaagtaa
ccataatgga

ggctgactgt
aggctagccc
acaggtgcga
atattataat
tatttattta
tgtagagact
tgagttacat
gtctagagag
ctggactgtt
tgggggagtg
ctccggettt
aactcggaat
tgagtatcaa
ccccecctgact
tgaatgacat
ctctcatttt
accacaagac
agtttaattt
ccatggtttc
tcccaattgce
ggggggaata
agcttttata
ccaatgcctt
ttacatgtat
atatattata
tatactataa
taaagaggaa
aaacatgttc
ttttttccaa
tttctgcaat
tacttgatga
aacaaaatat
acaaacgtgt
ggtttttcta
cagtatttct
cttaggatct
gagtagcgat
gaaatcatct
ttgaggacag
gtagaaacgg
ttcatcgtgce
tgtgtgtttg
ttcctgceccac
aaccctctceg
gtcccttecce
gtctcacttg
ctcgtgggca
taaatccaca
ttgtttgttt
agccctggcet
cagagatcca
ccaccacgcc
gaagagaact
gcacagctgt
tatgaaaata
ctagacgtct
atttgagata

acattctcaa
ccagcttgta
gccaccatac
attattttat
tttgtgtgtyg
gacccaggga
cctcaggccce
tgacagaaac
agtgttttag
ggggggggct
ttctgtggcect
gtgcttgcat
gtgctaacac
gttgaagact
ggctgtaatt
gcaataccag
tttatgtttt
atttttaatc
atgcatacaa
atttgtaaca
cgttagaaag
aagtaattta
cattataggt
ctaatatatt
cattatatat
tctatattat
gtgtcacaaa
agctgaacta
ttagatttat
gtgatgtcac
ttgcataaag
aaaacaaatt
cctgagagtg
gtctcttccc
gtattgttgt
aagacttgtt
gtttctgttt
tcattgtatt
agtttgttgc
atgaatcata
acgcgtcttg
caactctgaa
tctgcaatgt
ctgcctgctg
actccaccag
ggacaaagtc
tgtgacactg
ttggtttgtt
tgttttggtt
gtcctggaac
cctgcecctcetg
cggcgcatga
aaagataagt
ctcaggctta
cctttgagcce
gccttacctt
ctggaatttt
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126751
126801
126851
126901
126951
127001
127051
127101
127151
127201
127251
127301
127351
127401
127451
127501
127551
127601
127651
127701
127751
127801
127851
127901
127951
128001
128051
128101
128151
128201
128251
128301
128351
128401
128451
128501
128551
128601
128651
128701
128751
128801
128851
128901
128951
129001
129051
129101
129151
129201
129251
129301
129351
129401
129451
129501
129551

gctttaaccc
ttagtgcttt
tatttttatg
atgggaatct
ccaggctggce
gtgtttaaag
gggtgttttt
catttaaatc
ctttaatccc
cagtctggtc
acagtgtttg
cagctcattt
atcctctgat
gaatcacttt
ggacttcaaa
ttaaattaat
cttaactgta
ttttcccaag
tgtacataag

acggccgggce
aggcaggtgg
ccaggacagc
aaaaaaaaaa
acagtgtagce
agcaactgtg
ccagctaagg
agaggaggta
cactggctgce
acagctcaca
ctctgtgggt
acacccacac
aataaagcac
tcctagtcta
ttacattgct
tgtgttatca
gtgaatgact
tagatgagaa
ttgagaacca
agctaacaga
ctgaaaacag
tgtccctgga
atggtgtatc
aaataataat
agcattgtgg
agactattct
cataaacagt
ccccecececcceca
aaagcctctg
cgctttccag
tgatcatcta
atatattatg
taaaatgcta
atgaagacat
tatttgcatt
gaataccccc
ttactatata
gaacactgac

aatttgggca
atatattaaa
ttaaaggctc
cactatagag
ctccaactca
aaaaaaaaaa
attacctctt
aaaattacat
tgtacccaga
tacatagtga
agaaaataaa
attattgcta
aaccagttag
caccagacca
cttgacataa
acaaaaattc
tcctggtatt
tctgcatatt
actcaagaga
gtggtggcgce
atttctgagt
cagggctata
aaaaaaaaaa
acatgcattt
tgtccaagtc
caacatagtg
gggggagttg
tcttccaaag
aaccggtcaa
actgcaagca
aggtgtttga
ctaatttggg
gtttttttat
tctgaagcga
ggcaaagtac
gagccctgtg
gttgacccat
gggaggggtt
gctcaaggac
acctccgttt
gccgcccatt
tcaaccacag
taatatgtgt
atgagactca
ctttattgaa
gaccaacgtt
ttaatggatg
cagtagaggc
agcctattgt
atgaaattat
tgattttctt
aaattttatg
aattattaaa
acaaatattt
ccaacacata
agaaatgaga
tgctcttcct

acaataaaat
tccatgataa
agattacttt
ccctgattgg
cagagatcca
caaaaacaga
actcttctgt
tttcttgtgg
ggcagaggca
gttttaggcce
atatattaaa
tttctgttgg
aatcatttct
tgggatgttt
cataatacca
tttgctgctc
tatttgactt
ttaaggctat
caattaaaaa
acgcctttaa
tcgaggccag
cagagaaacc
agcaaacaaa
aatccaagca
tagcctggac
agtgagacca
gtgctgaaga
gacccaggtt
attccatggg
cagaatgtgc
catttaacac
aagctaattc
cacttcattg
gtaaagaaac
aacttagaac
atcaatcaca
taaactatat
tgtagactca
cacaagaaac
ggtgttcgtc
ggtgtacggc
aggtatctaa
tcaggttgtt
gtgtaagtcc
agttctagaa
tccaagaact
catgctgagg
aagtttttgg
cttccttcaa
ccccagtgcece
ccatttttgt
cagtctggtt
atatcccttce

gggggagggc
aacataatta

ggagggctgg
aaggtcctga

aaatatagca
ttaaaatgca
ttattttgtt
cctgaaattt
cctgtttctg
ggcactgtta
ctttaaaaat
ggtatcccga
ggtctctgtg
agtgagggct
tgatgtgctt
gctcttgatt
ttatttcccce
taaacatcca
gcaagcttca
tcttcattta
tttgaactta
ttccaaaaaa
acaaatacaa
tcccagcact
cctggtctac
ctgtcttgaa
acccaatttg
cacaggaggc
tacacataac
tgtctcaaac
gatggctcag
ggattcccag
acccagcacc
agctatacat
acatatatat
taaaattttt
ttatagacat
ttatccctaa
caagtaaatg
tttgcttttt
aacccaaagg
gggtaggatc
gggcagtgtc
ggggtctcag
attttaaaga
gccagagtaa
tccagtttgg
attttttccc
tggagttgct
ctcccagtcce
ggtttccata
tttcaggcaa
tgttgctttc
cccceccececttt
ttttgccatt
taattccttc
caagagatta
taataagatg
gaaataatgt
agagatggct
gttcaaatcc

ttcatttctt
tgaaaacaaa
tgtttttgag
gctatgtaga
cctcttgcecte
ttgacttggg
acacctttct
ggacacacac
agtttgagtc
acacagctag
tcttcatgtt
tatcagtagg
ttaggtattg
tacaaatttg
gaatatattt
gaactaacta
aataacaagt
ggagttcaaa
aaacaagcaa
cgggaggcag
aaagtgagtt
aaaccaaaaa
gaggtagtgc
aagggcaggce
aagcttcaga
agaagatgtg
tggttaagag
cacccacgtg
atcttctggce
tgccagcaaa
aatttctaaa
tctttataat
acaagtgtgt
atcttttaat
tttgtgacca
aaggtcaagg
tttcaactgt
taacaggggc
cagacgtgtg
gagagacgtc
tatgttttcc
atggcacaat
cagtgggatg
caccccegte
gagtcgtttg
atttgccccc
agcaagcatc
ggctggccct
ctgtctgtat
tttaaatctt
taactttgta
tagtctggtt
taaaatgtta
gcaagcagct
aatttttcaa
cagaggttaa
cagcaaccac
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129601
129651
129701
129751
129801
129851
129901
129951
130001
130051
130101
130151
130201
130251
130301
130351
130401
130451
130501
130551
130601
130651
130701
130751
130801
130851
130901
130951
131001
131051
131101
131151
131201
131251
131301
131351
131401
131451
131501
131551
131601
131651
131701
131751
131801
131851
131901
131951
132001
132051
132101
132151
132201
132251
132301
132351
132401

gtggtggctc
gtctgaagac
aaaaaagaaa
ataactaata
atagagacag
tagaccaggc
aagtgctggg
taatattttg
gggctgacac
caaaaaaaaa
tttcatcata
agcatgtctc
acattctttt
gtatgcatta
tgcctggacc
cctgcctcca
ccaagactgg
ttgaactgat
ctgggcatgg
aggaatttga
aagttgaaaa
actacgtcac
caaacaatgt
ccagaacagc
ttcagtgtta
ctgggtgcat
ctagagattg
gtcatcacct
agctggtcat
gcaggaggat
aacagagtga
cctgacatta
tatgaaaatt
tggtatacac
cataaaacct
tgtcgccctg
attcagagat
acatcatctt
agatccacat
gtttttcgtt
cgtagtctag
attctgattt
agttaattaa
gcttgtagca
cagaagtaca
ctgttcccca
ccagagggaa
catgaactct
tccgtecgga
agctagtctt
tcagcaactc
tcaccccatc
gagcaactca
gctggctagt
gggtttattt

tcgggccagg
gccatggaaa

acaaccatct
agctatagtg
agaaatgaga
tgtatatata
ggtcttacta
tagccttgag
attgacacta
agactcactg
ttttgaccta
tcctatcatt
taccaaggct
cgagtgtgtc
cagagaacag
gagtaggttg
tctctaggta
tcttctgagt
aatagatttt
gctggacact
tgatgcacac
atttgagacc
aaaaaagttt
aaaacagtaa
catttcattc
tctgaaggtt
tgggtggctg
aggaatataa
aacaatatga
taaacagtaa
gggagtgcat
caccgccagt
cacgttgtct
gcatgtaacc
atcgtgagga
tttatccatt
tttttttttt
gctgtcctgg
ccacctgcct
gtctggcaag
tttcactcag
tgctgtaggg
gttggcctgg
tcctaccttt
aataaaattt
tatgcggctt
tcagtgaccc
caattaacta
aaaaaatcca
cacactgtcc
ggacttagga
catcctcaca
attcccagca
tcatccatgg
aagagtcatt
tttcatttct
caacttaaag
gactcaaggc
aacagtgcac

gtaatgaaat
tactcacata
ggaaattagc
tatatatata
taaagctgtg
cccatagaga
tgtctgtccc
tgtgccaggt
tagttgtttc
tttcctaccce
ttctacatgt
aaaattacta
tgtggataag
tttttttett
gatcagactg
gctgtgaact
tttttaagtyg
tcttctttac
ctgtaatccc
aagctaaata
tgctggaacc
tttttaaaaa
tatcgtctcg
ttctcccaag
agctctgggt
aatatttatg
ttatatccgt
gacaacaaaa
gcctgtaatc
ttgaagccag
caaaaagaca
caaaatataa
atttttgtac
ttaattttaa
tttttttgcet
aactggctct
ctcttcccceca
atgtcataaa
tttgttccca
ggaatgggaa
aaccccctat
tgagtgctgg
aaaagtccgt
gtagtggaca
tttacccgag
ctgtagtctg
cgtgtttgag
cgtgtgtctc
cagcatgcca
tcgagcctgg
gcttcatgtg
gtgacctaga
caactttcat
agtgctgtga
ttctacatca
aggaaccagg
accacacggt

ctgatgccct
taataataaa
actgtttttt
tagtatatat
gctggcctgt
tcctectgece
accacaccca
gctttgcaaa
aaaatatttg
tttctggtgt
tcagatcccc
gacagtctat
agtggcacat
tgagacaatg
gccttaaact
aaaggtgtgc
tcaaaatgac
tagataaatt
agcactcggg
gcaagactct
gtagacacat
tagtatctgce
gtaaatacag
tgaaagaaac
gcgccagaaa
ttctaaagta
aggagtgtaa
ccaggttcag
ctagcactcc
ccaaagacta
aaaaccaata
aagtgtcagc
ttagctcaga
attttaagct
tttcaagaca
gtagaccagg
agtgctgggg
acttttcttc
aaagctgcag
gttgttgaca
gtggccatag
attacataca
tcctcagttt
aggcggtcgt
gatccacttt
aaaataatac
ttacacactg
acctggtcct
cctgctggct
agaggtttca
taccgcagtg
ggaggtgagc
agctgttagg
tagaacacct
cagtccatca
aggcaagaac
ctgcttggcce

cttctgctgt
taaatcttta
cttaatgata
aagcataatt
aactcacttg
tctatttctce
gcccaataat
tatgttacat
acaattagct
gccagtacat
tccctagacc
ttggattgtt
tctctttgaa
tagccctgge
cacagattca
gccaccatgce
tttacattcc
aattgctagg
aggctgaggc
tatctcaaaa
ttccatagag
actttgaact
gaaaaggtct
agactgaagt
ccttcaagca
gcctatcctg
ttgtttagta
tttagttcta
agaggctgag
gctagtcttg
acaaaaacca
aagtaatcaa
aatcagaaat
gtttagaatt
ggtttgtctg
ctggccttga
ttacaggcac
tgggtaaagt
tgagcatgag
cagggtctca
ggattaattc
tggcttccta
caagtgctcg
aaccctggta
gctgagattt
atagaaagtt
ttctcaggac
gactcaccct
agtcactgtt
aaacttgcat
gctacaccag
acagggcagt
attactccaa
tggggaggaa
ctgagggaaa
tgaagcagaa
tgctttcgta
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132451
132501
132551
132601
132651
132701
132751
132801
132851
132901
132951
133001
133051
133101
133151
133201
133251
133301
133351
133401
133451
133501
133551
133601
133651
133701
133751
133801
133851
133901
133951
134001
134051
134101
134151
134201
134251
134301
134351
134401
134451
134501
134551
134601
134651
134701
134751
134801
134851
134901
134951
135001
135051
135101
135151
135201
135251

tacaaccctg
gccctcccecat
catgctaatt
gtgtagccct
ccatttgctt
actcagcttg
cgtttgacaa
atatataact
aagagctata
cactggagtc
aaataggata
attcccaccc
ctgttgtccc
gctgcccacc
cacctctgtg
gctctccaac
caattttgct
tgcctttcca
ttcatgcgac
ttctcaactc
gttgggcggg
gtagtcctgt
tgggtgggat
tgagtttgct
aaaattaacc
cccccaaaga
ctaaagtata
ttcatcaggce
ggggaagtgt
tgttgctcca
atgggtggtt
ccagtcatcc
cagatgggcc
tttttgtttg
cttgcttgtc
gatgttttga
ccaagggctg
cgtgcaggcc
tcctctgage
catacatagt
tgagatctag
ccccecttagtt
tcagccaggce
accagagctt
agccctgcect
tttttgttgt
tgaacctggg
gggttatagg
aatcttttga
aacgtctgtg
gtcattaaaa
ctttaagctg
tgttgaaaat
taaaatgagg
tcccaacctt
aggacaaagg
gaacatggac

gaccacccgce
atcaaactct
tttattttat
ggctgtcctc
ctgcctccag
cctacaggct
taaactagcc
ttaatgtagc
tgcattctag
ttggaatgca
cagattgtct
caagacacac
attgcatggt
tccttcectgta
tgtgtgtgtg
tcagcacttt
agactggctg
gggcagggat
tgctggggat
tgggcccctce
gggaacacgc
caagaagttc
ggtacacatc
ccccagaacce
actgccctcc
tttttaaatt
aaggctaact
agtcccctag
tgcgtgttcce
cctgcaagga
tcaccgcagce
acgagtcttc
gagttatcaa
gttacaggat
tttgtgaaac
actcggactc
gcgagataac
tgagcttcat
tccacatgtg
catggaaata
tttcaagtga
gatttagttt
tctaagagag
cagggcccac
tctccatccce
tttgctttag
agcttttatg
catggtgtcc
gatgcttggt
tcactttgaa
tgtcaaatca
ctgcttattt
ctcttgatgce
ggtggggctg
gtcaccctga
acaaatgtct
attggcacgt

ccaggggttg
aattaagaga

gtatataagt
aaactcgcectt
agggctggga
aatcttacgg
agggcaattg
catcagagtg
gatttggtcc
tctccagagg
cctggagcca
agacaccccce
ggacgtcctg
tgtgtgtgta
tgtgtgtgta
tgagatagtg
gccagctagce
tgattacagg
tgaactcaga
cccttttagg
tgctgtgggg
tagtatcttt
tctcatccca
cacgtggtgg
acacgtgtgc
gtaatttaaa
ggggctttgt
aaatcttcct
aaagcgcata
gcctgggcag
ttttgaatgg
ccactctgag
atgactgtta
gtgtatgcgt
tgagtttgct
cgttcacaag
tcagcaggta
cccceccgagag
tgctgcatgc
ataatgctat
agaattgctt
ggggagctac
ctgctgtctce
tgcagagcca
tcagccaacc
agataggggt
attgccctge
ctaatttgga
actaaaagaa
tgtggcctca
agcactcatc
tagtgcagtg
catttagtaa
gagagatgac
gtccaatcgce
tcctcaggcet
gccctcececta

caccacttgce
atgccctaca
atgtacttgg
tgtagaccaa
ttaaagtcgt
aagtaacttg
gtcatttctt
catgtattga
catctgagat
ataagggact
ctgccatcta
actgcactct
tgcccgtcect
ggtgagcgcg
tttgtgtgtc
tcacagaact
cccggcgatce
agcgttcctc
tcctggtgte
agcagagagg
gattcctttt
tcctccagaa
gttccgggag
aaggagcaaa
catgggacac
atgtaaaaga
cggtttgtga
tctgtttcta
tgtgcacatg
ggggcaggag
tgtatccacc
actaaacggc
ggcagctggg
acgttgtttt
gagaaaaaca
gcacctaaag
agaggcactt
aaccaactcc
cctctcacac
agaagtcggt
ctctccagag
tatggggaag
caagcaagta
caggcatgca
ttctctttgg
ctcagcgtgce
ctctgcctcece
cctactttgt
tcctctgaag
tacctaagcc
agtttttact
ccgaagtcag
gcatcattta
ccagctggtg
cagaacctgc
gtcacccaac
caacgtaaca

agtgggcagg
ggctcgtcta
gggtttctct
actgagagat
gcgccaccac
agcttctgtc
attgtggcta
gtaaacaccc
tttcagcatc
gccaactgta
agggacactg
gttttggaag
ccaagctccce
ctcaccagcg
tatcctcact
tggagctcac
ttcctgtcett
ctgtctggcet
tgcacagtgt
ctcagttagg
attattacca
gcaaaacttg
acagaccatc
acctagtcct
aggcacccct
aaataaaacc
gcgacgaggg
atgtgtcagt
aattttagaa
gacccaggga
agagctgtct
cattctgttt
aggtttgcta
ggtttgcttt
aaaccgtgcet
ctgatgatgc
gctgatggag
cacaaagttg
acatcatgag
gtttgaaact
attttttttt
gttgtgattt
tgaagacctg
ggtggtgcta
aacatctttt
aagttcacct
caagtcctgg
tgatcctaac
aaatggatag
aaatttgtca
gcagagtgaa
ttcattgtaa
ttcctccata
aagctcctgce
atggtaaaaa
ctccccatgg
aaataataat
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135301
135351
135401
135451
135501
135551
135601
135651
135701
135751
135801
135851
135901
135951
136001
136051
136101
136151
136201
136251
136301
136351
136401
136451
136501
136551
136601
136651
136701
136751
136801
136851
136901
136951
137001
137051
137101
137151
137201
137251
137301
137351
137401
137451
137501
137551
137601
137651
137701
137751
137801
137851
137901
137951
138001
138051
138101

gagggattat
gacataattt
cctacacttt
aatgctggat
ttattatatg
gtagggattg
cctgtcctgce
tccgtgcettyg
gcttggcecttt
gctggactgg
ttggcacata
cttgatcaga
tccectgttga
aaccctggtt
gtccaagttt
atctctgtaa
gcttttataa
ttcatctctg
tgatcccctt
tcagggagac
gcttcctttg
aactgttccc
ttaaatactt
tatgaaaccc
acatctccag
ctaaggacac
cgttaaagaa
ccctcectgtg
ctcacgcagt
cctcggagat
gtgcccgggce
ttaatgctac
tgaagctgtg
cttgctgata
catgtttcat
aaattactgg
cacacaaggg
gaagtcacgg
cccccattet
ccctcecececte
taagtttttyg
cccagccctt
tgtgaaagtg
gaggggagga
aagtgcactc
cttcacgaca
ctttcaaata
cctgcgcectct
tgtgtgtgtg
tgtgtgcgcce
gagttgtcca
atatatgtac
attgtcaagt
gatctctcac
gtttgccctg
ctatgcatct
ctctattgtg

tttcctaaat
agaatctcaa
tttttttttg
taagaaacaa
catttttgca
atctacattt
ccccectetgtg
gcagagatta
gtcaagtttc
ttctacgccg
aagttgatcg
aatcgcttgc
cgggattatt
tggatacaca
ggggaatgta
ccgagcctge
gaggtttgct
aatatcgcca
cagcctcagce
atgcccttgt
gatttcagtg
ttgttttaaa
tgtttttggce
aaggcctcac
ccctgactte
acacgttgtg
taactctccc
tgcatgatct
aattgtccct
ctggcagccc
ctcggcagag
agtttgtggc
atgcctaatc
aagcctgcac
aaaacaaatt
tacattgatg
gcctctgtga
ttaggcctga
cactacattt
ctctctecgte
gcgtggttgg
tattagtcca

aaggctggga
gatagtcttg

ggggatggag
tagcaagttc
gaatcttgtt
cctaccactg
tgtgtgtgtg
tgtgtggaag
ccttectttte
atatgtgtgc
accatccttg
taaacccaga
ggttatctcc
ggacatgtat
tggccaacac

ggggaaaaca
atcatttcct
ctttaaagtt
gcggtcattt
tttttgttac
tatcccctgg
tgtgggtcct
atctgcagat
cccgcaagta
tgctgctgtc
gcttttgcca
acacgtttgce
ttttgacaag
acttccgagce
tgtctgctgt
caggtaatgg
ccagttctgt
ttgattgaca
ttggctggta
ctagaaactt
ttaaagatgg
aactgcaaca
aagcacaggg
agatgccagg
aaccattttc
caatctctgt
tttgccccte
ggactcttcc
gcgtccecctge
tctcectecect
atgcatgcac
aggcatacca
aggatgtctg
caacagtaat
gttcttcttt
taattgctta
cagaagaggc
agtcgaggct
tctttettect
tctetttete
tacaaaagca
ctttaaagga
tgtctgtaac
gagaatgatt
gtaggggagg
aaagccaccc
ttctttggtyg
agctacatct
tgtgtgtgtg
gcatagatga
cttattctgt
gtgtgtatgt
attgttcttc
gtttgaagat
atctcccaag

gcgggctctg
taaccattgg

cctcccaaat
taaaggtgaa
tattatgttg
ttaaatgttt
ctgttacatt
gaagaagagc
tgagtcttat
cctctttgaa
aaactgcacc
cctgcctgac
gcggtggaca
agcctcceccca
agtttcagaa
atttcatata
ggtcatcact
gagcccagta
ctattaatgg
gtggaacacc
tagccagaga
aagagacagg
gaggagtgtc
ccacatagtg
agtctgtgct
ctggctgtca
aagtgtacag
catccaaaac
accccagcca
gtgtacctca
cagcctctct
tgtaatcttg
agtaaggatc
ctaggggggt
ctggcttatc
attgaagatt
aaacttgatt
tacagatatt
tttgatggcg
ttgctggttg
ctcccecctcecece
ttttceectte
tccagatcct
gcgatgcaca
gttcttagag
tgaaaagtta
atcaggagtt
tgtgcaacat
cttgggatgg
cagcttctgg
tgtgtgtaca
tcaatctcag
gttcctgtgt
atatgtaaag
caccttaatc
gctgctagtc
gctagaatta

gggatatgga
gcaagctccc

atataatcag
aatttaagag
attctgcaac
cactcatttt
tgttgtgtca
ccacctgcct
ggaattttac
agaggatttg
gctgagaaga
cccgacttgt
gatgtcctga
aagtcagtaa
ctctttttca
agatactaga
gtgtgttggg
aatgtgttgt
caagcagaca
tggattccat
gcatcaaccc
aaagcacttg
tgctagataa
aaacatgcta
ctgtactgag
ccaagcttct
ttcagtggca
aaaaattgtt
ccacccgtcet
cgtaagtgga
cttcctcect
ttcctgettt
cagagacaag
attaaacctt
tcctcecaagt
agcctttctc
atgggcttga
tagcattctg
gccccactgt
tttctctgca
ccttcactac
ttgttcattc
ctgcgccagt
gagtccagag
ctacaccaag
cctgtgtgcet
caagatcagc
ggaaccctga
agcccagggt
ttctgaactc
agtgcatgtg
gttttttcag
gtgtgtgtac
acaggaggta
cttgagacag
tttctggcta
cagatggccc
cgtgagtcct
aaattgttta
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138151
138201
138251
138301
138351
138401
138451
138501
138551
138601
138651
138701
138751
138801
138851
138901
138951
139001
139051
139101
139151
139201
139251
139301
139351
139401
139451
139501
139551
139601
139651
139701
139751
139801
139851
139901
139951
140001
140051
140101
140151
140201
140251
140301
140351
140401
140451
140501
140551
140601
140651
140701
140751
140801
140851
140901
140951

tctagacagg
taaatcccag
tgctgggaat
cttcagtctc
ggtttttgcc
atccccagaa
gaattgaagc
gccatctgct
aagctgtgcet
ggtagaccca
taaggccaac
gggatgtgcc
taaggtacca
tcgggtcatc
tggtaccctg
atctatagcc
tgtgtgtata
tgttataggg
ctggtgttct
gcttgtcatt
actcgatgga
gctgctccta
actctcaggg
gtcactgtga
gtcagacctc
catttagtgg
atgccgtgcecce
ggaaccggtt
agctcagcectc
acggccgtga
gatggttcat
agtttctata
aataatgtgt
attcctctca
atgtaatact
gtaagctgga
tgctcaaaat
aggcgtgaaa
gatgtcctcg
atccagaagt
actctgagga
aagttacttc
tttggtttca
attgtatgaa
agccagtcct
ggtgtgagtg
attagtgttg
ctcactgccc
caccagagag
caactccaag
caccaaactc
gacctgattt
ctgggataat
gaactacttt
gtgcacgtgc
ataactgtaa
aaactcgggt

gtctcttact
tcceccatgge
caaactcagg
tgactgtgga
tgcaggtgtg
ctggagttaa
caggtcctct
cagccccagg
ggggtgcttt
tattgcctgce
agttcaatcc
tttagaggtc
gagatagagc
ctggaacagt
ggagcatcct
gttaccgccc
aagtttacca
cctttttttt
ttacagcagt
tttggcaggg
aatacatctc
ctgaaatatc
99tggggggg
gccctgagtce
gtcatgttgt
caagcatggt
taccatttat
tcgtttgcett
agcgttctcg
ggtgttagct
ctattgatta
aaatgtgatt
taaaaataac
acttggttcc
caattaccaa
actctagagt
gatgaaagac
gagtacaggg
ctctcagttc
tgtcttccat
ttcttgacac
taccatcagt
ggtgccccag
cagtttccca
atcctgcceccce
actgtccctt
gcgatgaata
attttgaccc
ctgccctcete
cctttagcectg
tcctcectgget
aaagctttct
ttattctata
ggctaaatga
gtgtgcgtgc
gagtcagttt
tgtcaggcat

ggccagaaag
tggcattcta
tccctgtgcea
ctagatttat
tatgtgtgcc
gacagttgca
gcaagagcaa
ctctgcagtc
cttccctttg
cttggccctg
agagccataa
catttttatg
gagcacccga
gaaaaatcgc
cccacccttce
cacccccact
gccacaaata
ctgttcaata
agctaattag
acaggggaca
gaatctaaaa
taaagttggc
atgattacat
atcctccaaa
tttggcatag
gaccgaggag
gctcagcttc
ggagatgaag
caacccatgt
ctattttcca
acgctaacga
cactcccatt
acattgaaga
ctttgtgaca
atacctacca
ggtggtgcag
acagcactgt
gacatctttc
cccgttttge
tatctgcttc
tcatatttaa
atttagcagce
ctttagataa
ggtggatgcc
ctgggatagt
tatgaaagcc
gcagtgcagc
aggagctgtc
acgggatggt
acttctgatt
tcctccagtt
tttgggttgg
gcttttactc
ggattttttt
atgtatacat
cctgtttcca
gatggcaagt

cctcggggag
agcatggcett

tgttcagaag
ttaattatgt
tggtcagaag
atctattatg
caagtgctct
tcaaccagag
tccteegtte
tttctcagcc
atgtctcgac
gtgttttcaa
cggtgaacgc
attgaggagc
ctgtttaaag
tctcccagat
ggttctgttc
tgcttttatt
tgacagcttt
tctatagcta
ggcgtctgta
atggtgtgct
gggttctgtg
ccttcatctg
taataaatct
tgtgctgttg
tttctcacag
ggaattttct
cattcttttc
aacttgtcac
tgagtcaaaa
actcctctaa
aaataattgg
tggagatccg
tgtaccgagce
tctgtctgtt
cgaggtcccg
ttaggagctt
catgtcatgc
tttatagcat
agcacacgga
acaggaactt
atggaagtta
cagcttcagce
tggtgggttg
agagctgagc
tgacaggcat
tgagaccgaa
cctcecttttg
ggttcagaaa
gtacttgaag
gtctctttgg
taaagcaccc
tttaatttaa
gcatgtgtgg
ccttgtgggt
gccttactta

ccacctgtct
tttgtgtggg
gaagctgtct
gtgtctaaat
agggcatggg
tgggtgctga
aaaccactga
ctctgaacat
atttacatca
tgtaaaacat
tgaagccaat
acacagctgc
ttaaccgtac
tcagtggcac
aggaactggc
ttagattgca
ccccactect
ggcacctcct
taagcaagca
agtataccat
gtcaaaggtg
gagatggcga
tgtgacaggt
cactggggat
ctctgggtgg
ctgttggcga
tgtcattaaa
tgaggcttca
ctctggagtc
gatgtttatg
cctccgtcag
taaggataca
cctgctggcet
ctgaaatgat
ggagtgaggg
caaaatgagg
tttcccactg
gatattgtca
ataagggaca
ggcatggtaa
gatagcaaca
actccttctc
aattattgct
cccctaaacc
ttttgtcatt
atgacctggg
ccgaacacac
gtattaacct
tttaccttca
gatgaagatg
gctccagaaa
aagttgcact
tcaagacaaa
aaaatagtgt
atgtcaaaga
cccaggaatc
ctgactcatc
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141001
141051
141101
141151
141201
141251
141301
141351
141401
141451
141501
141551
141601
141651
141701
141751
141801
141851
141901
141951
142001
142051
142101
142151
142201
142251
142301
142351
142401
142451
142501
142551
142601
142651
142701
142751
142801
142851
142901
142951
143001
143051
143101
143151
143201
143251
143301
143351
143401
143451
143501
143551
143601
143651
143701
143751
143801

tcgactgccce
tgggcgcatg
ctaactctga
acaccacggg
ggtgtgtgtg
ctgctcctag
aacccctgcet
ttgctttgtyg
ctatgtaaca
gctgggtgtt
tctgtgagga
aacctgagag
tgagcatctc
tgtgtgtgtyg
gtttgacagg
atctggttag
aaaaacactc
acttcctaga
atcaacattt
cttccttctce
aagcgaatgc
tctatgccag
tcattttaag
ttgctcgtcg
gtgcgcattc
cacagatgac
atttattgat
tgagtgaggg
ctgctatata
ccagtgctcc
gaaaacaaaa
caatcaccta
atttttagat
aggccagcat
gacccaagtt
aggacagact
accacacaca
tggttcctgt
ggctttatga
gagattgtgg
caaaatgtga
agctttctgt
ctgctctttg
tgtagacaga
aagcaggagc
atgtgttggce
ttaggcaaaa
agcgaaggtg
cgtaacgaca
tttgtttttg
aaacatttta
gacccaaagt
aacctgaacc
actgtcttct
cgaatgagag
taacacttag
cagcccagcec

ttaactaagt
ctctcagaag
agcctgttgce
tgttcttgag
tgacatgtgg
aaccactgtt
gctgtaaagc
tcagacatga
agtttttcac
ctgagtctgg
ctgcctccca
agagtagtta
agagggactt
tgtgtgtagg
gtctctccca
caaccgtgtg
atagctatgg
caagttcttt
tcttgcaaga
ctttgcacga
agactctcct
aatacaatgc
catttggaat
ttttagtggt
tctgtggcct
tgggcttttg
tttattttat
tgtcagatac
cgggtgctgg
taacagctga
tgaatgtgag
gagatttgaa
agaggcttct
gatggctcag
tgattgccag
ctgtcctctg
aaacatacaa
cctggttcectt
tctaacctct
gtctccattt
ttgcgtacta
ttggtctgtc
cttcttcctg
gctctgcctce
ccctgcgcag
tgctgcgtgg
gggattccgt
gacagcttac
ttgattcttc
ttttgttttt
attttctaag
aaaaatggat
tgcacgcgat
ctgtctgttt
tgaatggaca
actgaggcag
tggacgacat

gaggattttt
gtctgaggcc
ctcacctgta
agacttactg
caatacctcc
tctcctgceta
agagacaaaa
aacagtttct
gccaggagct
ggttaagtac
caaaaagcct
gaaaccacac
gtcacgtgtt
tcagaagaca

ggcctggaag
tccacctcct

gggtctaggg
accaactgag
catatgtaga
ggaaggatct
atagtttggt
tattggggtg
tactatctga
cttttctcca
ctggggtttt
tttgtttgtt
gtgcattggt
cccgaaactt
gaattgaacc
accatctctc
tttgagaaaa
atgtcactct
ggcttattca
tgggtaaagg
gacccaaacg
actcccacac
aagaaataaa
aatggtgccc
ttcagcttca
gcttgttttt
gctgcggagg
tgaagcagct
taacatcgca
tagcctggcect
tgcctggtca
tgaaggaaga
ttgatggcag
agtctcaact
tacctggata
cccctgtaac
caagaagcat
gataattcat
tcgggctcectyg
cctaggttga
tacgcgatat
gaggacagcc
gtaggctctt

aatgagcaaa
tcttagggaa
gcatagtgac
aggaacatgc
gtggtatttt
gctttctccc
aggagtggaa
agtgtgcagc
ctcagttgtc
tccatcatca
gctatctctg
ggagctgatg
cttttctttt
actgtgtagc
ctcctcaaat
gtcttcccat
atttgaactc
ctatctcccc
catttaaaac
tatcttgctg
gcaattttaa
gggcactaaa
agaagacctt
tgtctaatct
ggtattgata
ttctcttagt
attttacctg
gagttataga
caggtcctct
cagccccatg
gtttgacatt
tatcaccaga
tgtaaaatgt
tgcttgccac
gtgaatggag
gtatgccatg
caattaatca
ttgccattta
gccgagaccc
cttgggagct
ggaagttggc
gaccttttag
gccagtgagc
gcccaagccce
cggagctgag
cccgtctcecca
agtcccagtg
catttcgtcg
accttttgtt
catttttttt
ttttcaaata
gtaaatgtgt
taggtaggtg
ctgttggtgg
aggatgagct
ttggacctcg
ggtgcaaagt

gatgtgaggc
tctgagagcc
actattagag
agcgcacaca
ttcattcctt
ctgggtgcaa
agtaagaagc
ttaatttagc
ttcatctcga
aagcccagct
ttgccaccac
gcatgccatg
cctctgtgtg
attctttttt
aggctatatt
tgctgaaatt
agattctcac
agtctagccc
cttcattttt
cctctaggag
tttacagaag
atcttcagcg
acttgtcttt
cagaagctgt
tcccggecat
tttcaaaaca
catgtatgtc
cagttgcaag
ggaatagtag
gctgttttga
ttaattttgt
ttactatcat
aggaatgggg
caaacctgag
agaagagcag
gcccacatgce
aaatctaaga
gaaagcgtga
ttcagtggca
ttactggaaa
tagaactcac
aaggaaatcg
agtgaacgag
aagccgttag
ctgtgtttag
gaaaagcaat
ctagaaaggt
taaatgtcct
tgtttgtttyg
tctgacaaga
ccatgtctgt
gcaacatagc
gtgcttctcc
catagactgt
cttgtagtgc
tagttacttc
tgatacgaac
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143851
143901
143951
144001
144051
144101
144151
144201
144251
144301
144351
144401
144451
144501
144551
144601
144651
144701
144751
144801
144851
144901
144951
145001
145051
145101
145151
145201
145251
145301
145351
145401
145451
145501
145551
145601
145651
145701
145751
145801
145851
145901
145951
146001
146051
146101
146151
146201
146251
146301
146351
146401
146451
146501
146551
146601
146651

caagaagacc
tcaggagcta
tttccagggg
gtccagatgt
tgtgtgcgtyg
ctgatggttt
tggccatgcc
ggttctacat
catattaagt
gaaatattat
atgtcagtct
aaaagaacta
tgtgcaaggt
cagaaagtgc
cgttacatgg
cactctttta
tttttttttg
cttgaacttg
cctgtgctaa
ggtgtccacg
ttcaagtgtt
gaatcaagcc
aagttttaga
taccgttgcc
ttttcttcag
cattcttttc
gcgtggttgce
ttaatacgcg
ctctgtttag
cttcaaagca
gaagagagag
ttattttctg
gcagccatct
aagtcgcttg
gctgcatcct
tgccgctcag
cttgttttcc
agtaagttat
ccgacttcac
gcacaccacg
ccttcgactc
agcacgacct
ggctgggaac
aagacctcag
tcaggaggca
tacaaggcca
attaattatc
aaggaacaaa
tgtagcatgt
tgtgtgtgtg
gatcaaaagg
gggattgaac
agctgtgtct
tatctctgta
cctgttcagt
attccttaga
ttgtttcttt

tgtttctgcce
acagctgagg
ccttgacttg
gggcaggtgt
tgtgtctgtg
tctgtgtttce
aagggtgaaa
tcatcctagce
tgctaagtat
gactaaagtt
gtaaggcagt
ataagttgtg
tatatgtgca
tggatccttce
gctctgggat
accactgaac
agtctttgcc
ggatccagtc
cctatccgac
ggatgctcat
atattttgaa
tatggcttca
cacaatttaa
taatgtaaca
tagcctttta
ttaatcctca
ttccctattt
accgctttcc
ctagtggttg
aattttcgct
gccatgaatt
taacacagat
ggaaaatggt
ttaggcttgg
cctgcccaca
aaccagttcc
tcttttgaaa
tgtcccggga
caactgtgaa
cttcccecttet
agaggctgta
caacacgtgt
gtgcccttga
cacggcatag
gaggcaggag
cccaaggcac
tcaataatgt
gatttacctg
atatgtgtgt
tgtgtgtgtg
acaacttgca
tcaggtcatc
ccaccccgtg
cgcatgtctc
ttgttgttgt
gctaacagtt
tccttaaggt

acttccatca
gattctgtta
ttgttcttca
gtgattcatg
tatgtgtgtg
tggttctgtc
gggacctgac
tgctagtaat
ctgaaagtga
ctactatgtc
gttgggaaat
tgtgcatgtg
cacgtatgtg
tgaaatagag
ctgaactctg
ccctttetet
atggggactc
acctgagacc
tcttctgtcet
caatagagtg
aagcttattt
ctcatgctaa
taactgcaaa
ggtgctcaca
tgcattctct
aagacgtgtt
gacttagatg
cgttccccca
tccttaagag
aagtggaaac
ttaacgaaga
gccattattt
acagtggtaa
actcagggac
acacacagcc
agaggagaca
tgtttgctct
agttggaaga
cagttgccat
tttgaaggtyg
gtacgtgcac
cactctcaag
tggagagtaa
tgtggtagcc
aatcggaact
agtaatacca
cttataatga
tgtgtgtttyg
gtgtagtgta
tgtgtgtgtg
ggggctggtt

agggcttggc
attctgcttt

tcaggttttt
tgttgttgtt
tggattggag
gtgtagtgca

gcttttgagt
cctcatctcg
ctagccatgg
tgctagaatt
tgtaaaggaa
tgcagttgct
aggacgtata
cctgacccac
taggctcaca
atgtcctact
cctctattcc
tgtgtctgtg
cacatgcatc
tgacaggtgt
gtccgcactg
agcccctttt
actatgtggc
tccaagtgct
ttgcgcatca
tcttgttact
agtttgtgat
gatcacattc
aaaaaaaaaa
ctctttagac
tcttcaaaac
gacgtggtat
gctctgtgtc
tttcatgtta
ttgacctaga
agaactgtaa
aaatattgag
acgggctcca
tcctecttta
ggtaatgcgce
ggagaagtcc
ccagttgcta
taattctgat
acagaacggt
atctgtgtta
aagatgaagg
ggagaactag
aaattcaacg
agcagttgcc
catgcctatt
tcaaggtgct
gatatatagg
tatgtttctg
tatgtgtgtg
tatatgtgta
tgtgtaagcc
ctttcaccac
cacaaacgcg
tagtgtgctc
ttttcctaaa
gttgggtttt
ggaatttgtc
cttgcggctg

aggagctaag
tcctgacage
ttgtcatgcc
gtggcgtgtg
ttgtgctgtt
gtaagttctt
aatagacatc
tacttgaaaa
ttcctttaaa
taagtcaggg
tgtgtctgta
tgtgtgtgtyg
agtgggaggc
ctgcccagcet
ctacacgcca
ctgtgggttt
tcagacagga
ggtattacag
gtttaaactt
aatcttatat
atggggatgg
ccaattgctc
aagatcagga
ctcctcagat
acttttgcta
ttgtacttca
attccacagg
tttccagtct
acaaaacact
ttctcaatgg
aacatgtttc
gcaaatgctt
atggctgttc
aggcaaggat
agagtttcag
gtttagtgtc
tttgaaaata
gtgccccagg
tcactccccece
cttcatgacc
ggcatcgcct
ctgactcgag
tggcgtgtac
gtcccagcac
atacggccaa
ccatatttaa
cttaaaaaca
cacgtgtgtg
tgcgtgtgtg
tgaaaaccaa
gtggctcctg
ttacccgcectg
ttgacagtta
ccaattcttc
ttgctttgcc
ccattcttgg
ttatccccta
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146701
146751
146801
146851
146901
146951
147001
147051
147101
147151
147201
147251
147301
147351
147401
147451
147501
147551
147601
147651
147701
147751
147801
147851
147901
147951
148001
148051
148101
148151
148201
148251
148301
148351
148401
148451
148501
148551
148601
148651
148701
148751
148801
148851
148901
148951
149001
149051
149101
149151
149201
149251
149301
149351
149401
149451
149501

tctacagcag
tcctaaaaaa
tgctgatggt
tgctgcttgt
ctgaaaatgt
ccceteegtt
cctttetttt
tgccttctag
cattctgtga
gagatggatg
tctactgtgt
gtgtatctct
gtgggtatgt
gtatctgtgt
gtctctgtgt
ccgtgtgtgt
gtatgtgtat
gtgtgtgtcc
gatcaatgtt
ctctctgggg
atatttatat
cacaaaaata
ttaagggtcg
ggagcttgcce
gaatgccttc
ggtcctggga
ccaaccagga
acgtgtttta
cgagaatcca
caacccccgce
ctctcttctt
tcccagaatt
tttctttgtyg
ttttttttte
agtggttagg
gctagtattg
gtcaggccag
tttctgtctce
atgttgacat
tatccccectce
ccatttgcaa
gtttatccat
agagtctccc
acaacgtgtg
tcaggacaca
ggcctcttgg
atgtgccacc
agatagaatc
gtgtgtctgt
ctaatggatg
aggtcatcag
ggccccatca
agtccattac
cgcttcccca
tattgtagaa
gtgttctcct
cccttceccata

aacagccgcc
cagcatgttt
ctctgtgctt
ctcgtcacga
agagtgccac
agagtgttgt
ttttgttttt
gccagagctc
ctagtaagaa
ttatctatgg
gtgtgtatgt
gtgtgtatct
ctgtgtgtat
gtgtgtgtgt
gtgtgtctgt
gtctgtatct
ctctgtgtgt
aagtgcacgc
gggtgccttc
gttgaacgac
tacaacgcgt
gttttatggt
cagcgttagg
cactgagctg
ccagaactgg
attgaactca
gccgtcectceccce
atataaacat
ctgatgtgtg
gcccceccecttt
cccaaagcga
ttattatctg
ggccactttc
tccecctgaaa
ttgttttgtt
acctactttt
tatgaacaca
tcaaagtcct
tgacagtgag
ccaggatccc
tgctggcacc
tgagtccatc
aacactgggt
cacaagcaca
ggcggtgctg
cactgagaga
aggcctagcet
acgtgttata
ctgtctgtac
tttgctcttce
acttgaatga
acattctaaa
cactgtccag
aaagttcaac
tcacagtgta
tctgagttgg
ggttcttgtc

aacgctgcgt
catgtgtgtt
ccagggtgta
ttcctegtga
tctgcceccgcece
ccacccgatt
gaggtccagg
taccagtggg
gcgtgcaaag
cttctgcagce
gtctgtgtgt
ctgtgtgtgt
ctgtgtgtgt
ctgtgtctct
gtctctgtgt
ctgtgtatgt
gtctctgtgt
atgtatgtgce
ctcaattgct
cctttcacca
aacagtatca
tgggggctca
gaagttgaga
tgggggccag
gagcacaagt
gatcctaaag
cagcccagcc
ggttgtattt
cttactctct
taccttctgt
cacacggtgg
tgttgcccgg
actcctgttc
gagaatcttc
ttgttttgtt
agatgtggtc
gtcttaatct
tgtattcggt
agcatccaca
tcagttctca
ttgcctggaa
tgccaactgt
ttctcctete
gagggtgaca
ggcagtggca
tggggtcatc
tttttctett
aaattcacct
catggcatgc
actccactat
ccaatgcttt
atgtccagaa
cccagcctta
ctcactcttt
gttcaggaag

gggaacagga
tgtaaagccc

tctgtttctg
catccgtgtg
tgagctgcag
ttcatcttag
ctatgggtgg
cacctactga
gaactgatag
ccgtgtctcce
gcaagaacat
tttgatgctc
gtctctgtgt
ctctgtgtgt
gtctctgtgt
gtgtgtgtat
gtatatctgt
atctctgtgt
gtgtgtctct
acaagtctat
ttacagcagc
aagcccatga
aaactacagt
ccacaacatg
ctgggtatct
caagctccaa
gcctgctgtt
acagcacagt
tgctttcecttt
aggtgagaag
gcacgcagca
cctgtcctte
gtgaagattt
gcaaattttt
ccttctcatg
tttctggttg
ttgtttaaag
atttacccta
tctaacactg
gaccactcaa
tgaccagaga
gcgggtgetg
cttttcagat
ccctagcectt
tctttaaatt
tgacaactca
acagggcact
ttggtaatgg
tttcagttac
ttttatttag
ttgtggaggt
gggtttcagg
tacctgagag
ttcagtctcc
atgtgttttc
tctgtggctce
tttgtcctcce
ctcacagtgc
ttgtgtcagc

ggctgggaag
ccgggggceca

gggcgggcac
catgtcaagt

ggttgcccag
tgtgcctttt
cagggccttg
aactccttct
cctgtgccca
cttgtctgag
gtgtgtctgt
gtctgtgtgt
gtgtctgtgt
ctctttgtgt
gtgtgtgtct
gtgtctgtgt
gtgtatctct
agaggccaga
agttctcaac
gaaaacaccg
tatggaatag
aggaaccata
cagtgagcct
ggatccttct
ctttaacatg
gagtgctttg
ttgagggagc
tttaaatatg
aatagccacc
tgttcattac
atgactgtct
tcecttttttg
ggcttatgat
cttataagct
ggcagatggt
accttgctcg
tgtttcatat
cacagtaatg
cctggtccecet
ggaggtttaa
cagaaccaat
tgctaaaacc
attaagtgtg
ccacaagttc
gcacagtcag
cattaagggc
agctttattg
tttggggtgt
cagatgacag
ggtcaaactc
ccatttccct
cgggcgttgt
ctcacttcct
tgaatttgcc
acagttttca
ccctgececca
gggactgatt
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149551
149601
149651
149701
149751
149801
149851
149901
149951
150001
150051
150101
150151
150201
150251
150301
150351
150401
150451
150501
150551
150601
150651
150701
150751
150801
150851
150901
150951
151001
151051
151101
151151
151201
151251
151301
151351
151401
151451
151501
151551
151601
151651
151701
151751
151801
151851
151901
151951
152001
152051
152101
152151
152201
152251
152301
152351

aagaaatcag
ctggctgctc
ggttcatagc
atgaaagaag
gccagcaaaa
cctgagtttg
aagttattct
tgcatacgcg
tattcttaaa
ggatagcagg
gtggggtgaa
aagaatcatt
catacttaca
atagtaaaaa
cctcatctct
ctggaagctt
aaacagtctc
aacgcttctg
ctaacaggca
aatctcagta
aatgagtcca
tatatttgtt
cataacactg
aagcctgtga
taaccttctc
gtgtgtttag
aactccacaa
taaaaatatg
atgatttacc
gaaaactgag
gggtaggctg
ccatgggtac
atgtttcctg
taaccagacc
ttttttgtct
ctataatggg
cagtttaaaa
tatacatttt
tcatacagtg
aacattgatg
gacggatagt
aaagtacttt
ttaccacttt
aaaaaatacc
aaaaaattaa
ttctactctt
ttgcctttat
attgttttta
tgtaagtgtg
ggtctacatg
tctcaaaaaa
ttggtttttg
agagagagag
acctgtttac
gtttctctct
tatatgtaag
agatctcgtt

agtatctggg
ctccacagat
catctataat
ggaggaaggg
tgactcagtg
atccccagca
ctaactgcca
tgcgcacaca
ggaaggtaac
agctgctcat
gatggaggtg
ggctctcctc
cacacacaca
ctaacctggce
cctcaagcca
ccagcaagag
tggtgttctg
cttggggctg
caaattgacc
cacaggaggt
gtgccagagg
aaagaaaaag
atcaccagca
agttgaggtt
cacccttggt
ccggtatagce
gtgtgactgc
atggtgaatc
agcgatacaa
ctgccgggtce
tctccatgcecg
agggccggtg
gtgagtgtgg
acaggtcttg
ggagtgagtt
tacaacagta
gtaaaacgga
ttttatttta
tgcgatgatc
atgtgtttgt
gagcaaaatc
tatgtcgtga
gtatttacca
atgacacgct
tatatatatt
taataaaaac
accatgcagc
catcttttga
aggtaaagat
ttaagttgca
taaacaaagg
tttgtttgtt
aacgtatcat
caagtgctgg
cttttttttt
tacactgtag

aggatggttg

actggagaga
cctgagttca
gtgatctata
agggaggaag
gataatgatg
caacacacag
aaggcgtgct
aatgcaataa
ttttgtcctg
caatcagatg
gggagaagga
aggggctgac
cacacaactc
aaaccatatc
gaatttgttc
agcctgcettt
aaaaccttca
ggagtgtgcc
cccagaacta
ggagcaggag
caagcctggg
tttctgatag
tagtagatat
tttataaaca
ctaggtgttc
actctgtgtc
acagagctcg
cagttcccag
accacttccc
aataagcaga
ggtggaggag
ggggccccecce
agagttctga
agcatttaaa
acttagcatt
accttcataa
catgactgta
actgacacaa
agatcagctt
gctgggagcg
cacaccggag
aactatgctg
gctattatcc
cagaattgga
ttttttctga
taagaacaaa
tccctagagt
agctggacac
aggtggattt
gaccagccag
cgtttgggtt
tgtttgtttg
cttgtaaacc
gattgcaggt
tttttttttt
ctgtcttcag
tgagccacca

tgacttagca
agtcccagcc
cataaaaagg
gaaggaagaa
attgccacca
taggagaaca
atggtgtgtg
aaataagaaa
tggagcatta
aagtttggaa
agtgctaagt
cacactcagg
agaagttata
tctctgtgag
agtccattgg
ccgccaggga
gagtaatggc
tcagttggta
gagtaacaga
gagcaggtat
ctacccagag
aatgttagct
cccttecttt
ggtacttctg
tgggtcaaca
caggccctgg
gctgactgtc
ggtttagagc
ttgtcagaat
gaagagcatg
ccgcccecggtg
cacttacacc
caggcatggg
ctggtaagga
taggaagtgg
atctatgtgg
ctatttagtg
ctgggaaagg
aattgtcaga
ttcagattcc
ctctattttc
tatttttcaa
ttcaaatact
aacataaaaa
caaattctca
tataaaacct
tcttcttetg
acctttacta
ctgtgagttc
gtctactgag
ttttttaggt
agataaagag
caggctggcc
gtataccacc
tttttaaaga
acactccaga
tgtggttact

attaagagca
accacaggga
gaaggaagga
gagtattagg
agcctgacat
aaccccctac
cgcacacacg
aagaatacct
ggaagcagga
aagcttgttg
gtaagtgtga
ctctgtgtta
gaaactccga
tgttttaaac
cagagtttcg
agttacagca
tttgtttgca
gagctctcga
acacacctat
tgaactacat
ctgacctaaa
attgatacaa
ggtttccaat
gccceccttatt
taggtgctgg
ccaagctgtg
aacactgtcc
ggcccctgtg
gtcacgaact
cgcatgcgcg
gctggattga
tgtgtgcaca
agaaaagcac
gtgggaagag
aggcaaggag
ataaaaccca
tggatatata
gcatgctccc
tctgtcactc
ttctcctegt
tatccctatt
gataaggcaa
gtactattaa
tattctgacc
gagctcagca
gaaacacaaa
tttctgcaat
cccacatgag
aaggttagct
tgagactcag
ttggtttggt
agagagagag
ttaaaccttg
ccattaagct
tttatttatt
agagggagtc
gggatttgaa
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152401
152451
152501
152551
152601
152651
152701
152751
152801
152851
152901
152951
153001
153051
153101
153151
153201
153251
153301
153351
153401
153451
153501
153551
153601
153651
153701
153751
153801
153851
153901
153951
154001
154051
154101
154151
154201
154251
154301
154351
154401
154451
154501
154551
154601
154651
154701
154751
154801
154851
154901
154951
155001
155051
155101
155151
155201

ctccagacct
caccagcccce
ctcagccaac
tcggttccect
tctcacaggg
attcataaca
agttggcatg
aaccacagat
acacatgcat
ggttcagtgg
tgacaggcct
ttatacagtt
tagaatttct
tatgagtaca
tgggaattga
tgagccatct
tctgtaataa
tcgttaagag
acatggcaac
cctcttctgg
tgcaggcaaa
aaaaggaaaa
aaagcaacaa
ataaagttat
gtggatggga
gaaagagggc
agttcatcag
tcactcaaat
gtcctagggce
tgtgtgtgtyg
tgtatactta
acagggtctc
caggctgacc
atgacaccat
atctcctgga
caccaggctt
tgcaaggcaa
ttgttttcat
atgtatattt
ggcatcagat
tgggtgctgg
caccactgag
agagtgctac
aatctccagt
tgagctgctc
gtcttccaga
tcctgtgatg
ctgttatctc
atcctatagce
ctacacctca
actcgatccg
catgtgcgtg
gaccatggct
agtcattttg
agtgttacag
ttctccactce
ggtctgtctg

ttggaagagc
ctgtttctct
aggacaggta
accagtgtag
tcatctaaga
gcaaaattac
aggaactgta
ttagcaaata
tttggggaca
aaggagacaa
gtgtgatgaa
atagctgagg
tcttctttta
ctgtagctgt
actcaggacc
ctccggecect
ctttgaaaag
gctgcceccttce
tcacaaccat
tctccacagg
cacccacaca
agcagacatg
caacagaata
cgtgtgttta
ggagagagtg
ttggaacctt
gtagatttgc
tttcattaag
tgagtgtgtg
cgcgcgcgtg
tggaggcttg
actctgttgce
ctcaaactca
acgcagcccc
gttcctgtct
tttacttgga
acactggctg
atatttatgt
gtgtactatg
actctgggtc
gaaacaagcc
ccatctctcc
ccgagcccca
ctcctceccact
ctggtctgat
tgtttgactg
aactcacacc
agccctggag
cgcacacaca
ctgctagcta
acagccactg
cagtctctgg
gtaacacaat
agattggatt
caagtctggt
tggggaatcc
aaagggctcc

agtcgggtgce
cttaaaacaa
atagatttgt
gtcacaaccc
ccatcggaaa
agttatgaag
ttaaagggtt
cttgtttact
gggcagttaa
attaaaacaa
agagagatca
agctcattaa
aaaaaaattt
acagatggtt
tttggaagag
acaccgtaga
agctgatctg
cagaggacct
ctgtaactcc
tactacacac
ttaagtagat
tccaattgtg
gtactgctta
gtaaagatga
ggcactgtgc
ccctccatgt
agacacaaga
ggagctactg
ggcgtgcata
tgcatgtgcg
agctattcac
cctggctggce
tgaacagcca
ttccctcgat
ccatctccca
ttctaggatt
aatcaccttc
tgacttgctg
tgcatgcagt
tggagttaca
caggttctcc
agcacccccce
ctcttcgtct
cccaatctct
ttggagactt
ggatgcagaa
cactgaactt
cctgaaagct
tctaaaatag
actgacctgc
ctcacagaga
gagtcaacaa
ccttaggcga
caagacgccc
tttaatgtct
caggtctctg
tagtagtttc

tcttactcac
caataaactc
gtatttgttc
ttttggggat
acacagatat
gagcaatgaa
gtagcattag
gctctctgtg
gacatgtcct
aagaaaacta
cccacataga
agatgtttca
gtttgtttgt
gtgagccacc
cagtcagtgc
atttcatact
aagctggaga
gggttgtatt
agttctagga
atgtggtcca
cggaaaaata
tttgctcata
tctgccaagce
tgcatgccag
tattttactc
tcecttetttt
gattttggtg
tgaggcccca
tgtggatctg
tgtgtgtgtg
ctcttaattt
ctgaaacttt
cctacctctg
gtcttttgag
gctctgagat
tgaacttggg
ctagcccagt
tgtatgaatg
accctggaag
gatggttgtg
tcaagagcaa
tcecttgttcet
gtcaggcctc
ttactcttcc
cactaaaaca
ttgctctcect
tgcagtattg
ccgagttaaa
gtaaccaacc
cccataaata
gatctttgtt
aacccaggtc
actgtgaaaa
agatccgtat
gaagttccta
ccaaatgcac
agaaagcatc

tgagccatct
cggaaatatg
atttagccta
tgaatgactt
ttacattaca
ataattttag
gaagagtgag
ctgggctgct
cttctattgce
gacagaaaaa
gtcacccgag
ttctacactg
ttgtttatta
atgtggtcac
tcttaactgce
catgttatgt
gacgactcag
cccagcaacc
gatctgaccc
cagaccaaca
tatatcttaa
tttgtttatt
acctatgtac
acagtggtga
caggtgattg
gtcttggatc
tctgttggaa
cttccatctt
agtgtgtgtg
tgtgtgtgtyg
tatttttgaa
ctatatagac
ccttgtgact
agagtttcta
tacaagtgtc
tcctecttget
ctgcatttgt
ttctgcacac
gccagaggag
agccatcagg
cagtgctctt
taactaagaa
tgcatgctta
tccaaaatca
ttgtacagtt
gtcccagttt
gaaaatctca
ccatccaagt
ggcacccacc
gctcagtgtt
tcctggcaca
cagtgcactg
tcagtagcta
taccaaaagc
ttaacatagc
ttaattctca
tatttgtttg
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155251
155301
155351
155401
155451
155501
155551
155601
155651
155701
155751
155801
155851
155901
155951
156001
156051
156101
156151
156201
156251
156301
156351
156401
156451
156501
156551
156601
156651
156701
156751
156801
156851
156901
156951
157001
157051
157101
157151
157201
157251
157301
157351
157401
157451
157501
157551
157601
157651
157701
157751
157801
157851
157901
157951
158001
158051

tttgtttgtt
agctgtcttc
tgaacttagg
tctctccage
agcttgtttt
ccacgctggce
gggattaaag
aacagataat
taggttaaat
tttaatccca
gccaacctgg
ctcaaaaaat
aaatgaaata
cagttaagag
caaccacatg
ctggcatgtc
atctttaaaa
agtgcatagt
agtccaaaag
atggcccagg
ctacagaaaa
ttctcctagt
aattccatag
tgataagcct
acacacaggc
tcaaatcttc
agagttagtt
aggatgctta
aggatattaa
ggttctgctg
acggccatgce
agttcgagaa
cggttaccga
aagatgcaag
cattcaccgc
agaaaaaaat
gcattcattc
gggaatgggg
ggttgtgaac
gcccttcacce
gcgacattat
gcttctagat
aaaatgttct
gtccccacct
tttgaggcca
aagaagaaga
gaggaggagg
gtacaggcat
agctgtttga
ttagatgcag
tttaaattat
gggcacctat
ggttgcgaac
gaagagcagg
cttgccttgt
ctctcacttt
agattaaagg

tgcttgcttg
agacacacta
acctctggaa
ccccagaaag
ggttttgatg
cttgaattct
gttctaccac
ctcactattg
tagaagacag
gcactcggaa
tctacaaagt
aaaacaacaa
aaataaaatg
cactgactgce
gtggctcaca
tgaagacagc
aaaagatgaa
cagcctacac
gggcctggaa
tcataggttc
ccagccctgce
ccacacatac
cagtaactcc
ctgctctggg
ctcagtctgt
ctgttcatct
ttcagttcac
taacccacgg
agctgttggc
caatagtcta
tgagtgtctg
tattgatcct
gcaacctggc
gaaagaaaca
ggcacgtgtg
ttttaaagat
acttttaaac
acaaacaaac
catggctatg
agatgcaggc
ttatcacagt
catcttttgg
aactgagact
gtaaccgtca
gcctgaattg
ggaggaggag
agctctgtgt
gaggctctag
aaatcttcat
ggagacgaaa
gtatatatgt
ctgcagaggc
cacctggtgt
aagctctctt
tttggtttgt
ttgagacagg
caagaaagaa

cttgcttgct
gatcccatga
gtatagtcag
ccattttcta
ttgtttcttt
tgatcctcct
aagatcctgt
ctgggactag
caagtttagt
ggcagaggca
gagttccagg
caaaaaagaa
atgataagtt
tcttccaaag
accatctgta
tacagtgtcc
aagtttaagg
aacttagtga
tacaggtcag
aatctccatt
cgctcaccat
tatttctgtg
agaggtgaaa
taaaagaatg
cccgagattce
tccatttcac
tccgceccgatce
cggtttcaag
gacgccttcc
tgcttcatag
cattttgaaa
gggtagctga
aacctgcgtt
gctccataaa
cgcctgcaca
ttgaccttta
cccgtgcata
aaacaaataa
tggatacagg
cttgtacggc
ggatcgaaag
gaagtacgag
ttaaaagttg
tgatcctagce
cagagtgagg
gaggaggagg
gtcgggctgg
actcagccct
gtaattcata
taattcttgg
gcacgtctgt
cagaaaacag
ggccgctggg
aaccacacag
ttgtttgttt
ccctggcetgt
ccatgcctgg

tgtttgtttg
cagacggttg
tgctcttaac
aagcgtgttt
aagaaagagt
gccttcacat
taaaaagaaa
tggcgccaag
gggccatggt
ggcagatctc
acaaccaaga
ataatataaa
gggctggaga
gtcctgagtt
atgagatctg
ttacatataa
tcagcctggg
gacactgtct
ccatggagct
acaaaaggaa
tgtcacacag
ttgaactgta
gaacattggg
gccactaagc
tccggtettt
aaaacccaaa
attcacgatg
caaacgccaa
tgaatgccgce
gtccatttgg
acctgacaaa
gatggttcag
tgatccctcg
gtcatcctct
cacatcacat
gtgtaccaaa
tttactccag
atcaaggtct
ctcagcagct
cagcatttcc
ccaagcctgg
gatattgaac
tgagtaacct
tgaggcagaa
ccctgtceccect
aggaggagga
gtgtgtagct
caggacctgt
aaaaggtatt
agttttaatt
gtatggatgc
ctggagctgg
atctgaactc
gcctctctcece
gtttgttttt
cctggaactc
cttttttttt

catacactgt
tgagctatca
tgctgagcca
ttgttggtgce
cacaggaagc
tctgagttct
aaaaaaaaaa
cctgtagtct
ggaacaggcc
tgagtttgag
gaaatcctgt
atgaataaat
gatggctcag
caaatcccag
atgccctcett
caataaataa
ctacagagcg
ccaaatagaa
cttgcccagce
acaacaaacc
caatccattc
tgtatgtgca
gagcttggcc
cactaagata
cagatcctgt
taccaaacct
actgttggaa
gaccaggtct
tggttttgat
ggcccttccce
gctggaagtc
tgggtaaagg
aacccacata
gacctctaca
acgataataa
aggagagaaa
tggctttgaa
ttgtttaaca
ccagggcgat
ccatcgaggt
taggtgaaca
tttgatgaga
aggcttagtg
gggttgcaag
atcttggaag
ggaggaagag
cagtggtaaa
ctccaagaaa
cagccttcectt
tttgttgttt
gtacacatga
cgtttcaagt
aggtcctcgg
agcctctgag
gagacaaggt
aaaagtgctg
tcccecceccaag
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158101
158151
158201
158251
158301
158351
158401
158451
158501
158551
158601
158651
158701
158751
158801
158851
158901
158951
159001
159051
159101
159151
159201
159251
159301
159351
159401
159451
159501
159551
159601
159651
159701
159751
159801
159851
159901
159951
160001
160051
160101
160151
160201
160251
160301
160351
160401
160451
160501
160551
160601
160651
160701
160751
160801
160851
160901

gtaaagtttc
agactagtct
tatatcttat
tcatagctct
agctctggct
taaaaactaa
tctctattat
acacagttca
acaacacacg
cgcatcctca
cttgcccgtce
agttcatcag
agagccagcc
tgttgcctta
acaagcctgce
attaagaggg
attagtccag
tcggaaaaca
gctagatcag
cacaaaagag
cattcctgta
agcctaggaa
tctcctgagt
attaaggaaa
aaatagagat
tgaagtctct
cctgtgttct
acgcctttaa
tcaaggccag
cagagaaacc
tttcaacagt
gcccgtctag
acacttctaa
tggtctctgg
tttgccacca
tagctgccgce
agatattatt
cttaagtatt
ttttaaggac
tcaccagctg
gccttcactg
tgacagacta
atgcctccct
gccagtcaag
accctggaga
ttattcctag
gggaggaagg
tgtagagtca
ttaacccgtg
cacacctata
catgtgtaca
tccecctaggg
cacccagctc
accaggtggg
gccacacagc
ctcttgagga
taacccggca

accgtgtagt
tggactcaag
aaatcagata
ctggtttttt
gtcccggaac
taatggttac
gaattatata
gtagcaatgc
agacagctgt
ccagccatca
gttggcctca
actagccagg
ttgttgctgce
cagtaattgc
cgaaggaagg
ggaaaaactg
tcettttect
ttaataggaa
cggtagagca
agaacaaaag
attccagcta
ctcgagacag
agtctactta
acgtgggttt
atcaccgaag
gattgtaggc
gttcaaagac
tcccagcact
cctggtctac
ctgtcttgaa
gggctcccag
ccttccactt
aaattggcectt
taaggtcgtc
gccacttgct
tggctctctt
tcagcctgac
acccagcagc
aaaaagaaag
aacagctcag
gaggagtcag
ttctcctggg
tccagggtcce
gttggaaaga
tacgagtata
gagggggtgg
agtatttaga
ggcattgtag
aattatagaa
atcccagcac
ggctcctatg
actcaataga
ctggagggcc
ggaagatggg

tccaggtggg
cttcttcatt

tcgtagaaat

tatgagtggc
atcagccttt
tttaacatat
gtttttctga
tcactaaatg
atttcagtgt
cttgagcttt
atcttaccgt
accactgagc
gcggtgccca
gtctgtccgt
ctttgaccag
tgggagaagg
tacagcttgt
caattaaaaa
actaaatatg
tttctttectyg
gtttctgctg
ttcgtccagce
ccaactttcg
ctcaggaagc
tcctaggcaa
ttgaataagc
taggtagggt
agtttccagce
tatggttgag
tggatcctct
tgggaggcag
aaagtgagtt
aaaacaaaca
tcagaacaga
catacatatt
tgtccctacc
tcagggcttt
aacttcaggg
ccctggcetgt
agctgtttgg
aattgttgcc
aagataagga
gatgacacga
tgttatttcc
tgtgaatact
cttaggaagg
acatgcagaa
aactggaagt
gttaatatca
gaaagaagtg
acatttagcc
gaaatcacgt
ccacaaaaca
catgtatgta
tcttgataat
tggtgcagga
tttttgctga
tacaaacact
taattttctg
gtgtgtttca

ctgcattcac
gtctcccatg
tgatttaata
gatagggtct
gttttttttt
tgacttagcc
aaaattgtta
gcagtgctag
ggctgcctcc
gcagcgtgca
gagtgtccaa
ggtggtgagc
ctgtccctac
tagcaaggct
aaaaatccca
agaacatcaa
ttttaatgat
attaaaaatc
taagcagact
tttattcgag
tgaggcaggg
atgggctttc
tttgggaaat
tttgtttttt
tcttcgtatt
tccaaattga

cagccgggcea
aggcaggtgg
ccaggacagc
aacaaaaaaa
ggagcaaggc
ttcttcaacc
ctttccagac
ggtgcgcgtce
atttgtgggt
ggacctggtc
tttgtcagcg
taacttagta
ggaagtggac
ggtctgggga
aggtcccata
tgtaggcatc
gcagtgactg
ctatataccc
tagaagaccc
gagtcagtca
taaagctcag
aacttatgtc
tccagactcc
aatgtagtat
tacagattgt
ccacaggaga
gctgcagaag
agatcaagct
ggccacactt
tagacacgtg
cgcacatggt

tatatagacc
tgctgaaatt
atcaaaacat
catactatat
tttttetttt
aacattttta
gatcggtata
gacaaagctt
tcagccctge
gggcagggag
gttcatcaca
tcctetttgg
ccactggaga
ccgttcagaa
gcttcatata
acacacctca
ttgggagatt
tcacttagag
ggctccatac
tacaacagcg
gaattactta
agccagcaga
tggggttgat
ccccatagag
gaagctgtca
gaaccagact
gtggtggcgce
atttctgagt
cagggttata
gactagatcc
tgtgcctgca
catagagaat
acaggttggg
tgcctagcetg
ggctgtcttt
agcagtaatt
tgctaagtca
gacaaaaatc
ccaacccctg
ctggcttctc
tctgcagtga
ttctgtcctyg
ggggcctgga
tgtcccacat
cttattccct
gtaaagggaa
ctaaaagaat
ggggtgtttc
catgatggct
gtaaaggctg
gtaatttttt
acattaaggc
aaggcggagce
ggggcactat
aggccctgcecc
ttctgatctt
tttgattggc
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160951
161001
161051
161101
161151
161201
161251
161301
161351
161401
161451
161501
161551
161601
161651
161701
161751
161801
161851
161901
161951
162001
162051
162101
162151
162201
162251
162301
162351
162401
162451
162501
162551
162601
162651
162701
162751
162801
162851
162901
162951
163001
163051
163101
163151
163201
163251
163301
163351
163401
163451
163501
163551
163601
163651
163701
163751

tttgtggttyg
ctggagagtt
attattgctg
cgtttatctg
gggacaggaa
aggccataga
cctgctttct
acaatgggct
taggctttcc
gaggcgccct
agccagcgtg
catcaggaaa
acaggcatcc
ctaatcttta
ggcctcaaac
gggctgtagg
ttcttatttce
aacaaggccc
acgctcctct
catacacaca
acacatagtt
gacacataca
cacacataca
ctctcccecetg
tacagggtca
aacttttact
aagtgtccct
ttgacatatc
tgtctgtttt
tgaacgttaa
tccacctttce
tttggctttyg
aatattttta
atgagtgtag
ttggagttag
actcgggtct
taagctgatc
cccatccaga
gattctaact
cttttaaaga
ttgaggttca
tcataatgtc
atgactccat
ccggttaacc
tttcagagca
gcacattctg
gtgtgcccat
tcccecectgga
tttagggagc
agcaaggtga
gttgaagcat
actctctggg
agccagatcc
ggggctacag
agcaaatggg
atacagacca
ggtattggat

cggctgttac
ggttctgtgg
tgatgaaaca
gcttacactt
cccaaacaaa
ggaatgctgc
catagctccc
gggccctccce
tacaacccaa
cttctgatga
ctgctattgt
ctcacagtaa
acccacaagt
tttaaaaaga
tggggatcct
taagcaccac
aaaataattt
ccttcatatg
ctccctttee
tacacactct
acacaataca
cacacatacc
cacacacaca
agtatctcag
caatacagtt
tactattctg
ccagtccagg
tctttaatgt
ggagataggg
gcattgaaca
ccttttettt
atattaacat
cattttattt
tgccctcagg
aaatggttgt
tctgtgagag
tcaaattcta
gaaagaagat
gacaggaaat
ctcacccgtt
gaaagtaaag
tttctctcca
ggttaccgca
cacaacagag
cgtacgaccg
tacaacgaac
ggttgtggga
tcccactttg
tgaccttagc
acatgtgcaa
gctcacaatc
ccagctgctg
acagggacct
acacctagga
tagaagcaaa
tgttttattc
caatgagtga

cttctttgag
ttaagagcgc
ctatgaccaa
ccacatcaca
gcaggaagtt
ttactggctt
agaaccacca
acatcaatca
acctatcata
ctctaatttg
agaggacctg
cctggggctt
gacatacaga
aatgaaaagt
cctgcatcaa
tcccageccecat
tgaatttgca
ctcaggttca
tgcccccaca
cacacataca
cacacataca
ttcacgtaca
catttctagt
catgtatgtt
attcaattta
tctctattat
gtccagtcca
tttatctggt
cctccatagt
ttaagcagtc
aacctgaaaa
tttaaaataa
ttaaatttgt
ggtcagaaga
gagctgcctg
cattatgagg
aataacggat
gccggtcettce
ttcccagtcecce
tccaagaatg
cagccttacc
tcccgceccac
tctctaccat
tggagcaaag
ctgccccatg
agaggctggt
gaggagttgg
ttgaggtgac
tttataactt
actaacttaa
agggaaatta
aaggagtgga
tgtgcatgcc
gccttcgggt
tgatttcagce
ccaatgtgtc
atgtggaatc

acaagagtct
ttcctgettg
aagtgaattg
gttcgtcatt
ggtggcagaa
gctccccatt
gcccaggggce
ctaattaaca
agaaggcatt
tgtcaggttyg
ggttcagctc
ggagccctct
cacagaaata
ttcactattt
ttccactcca
gacttttact
gaaagttgca
tttacatcat
ccttcatgta
cacatactca
aacatacaca
catgcacaca
tgcgagtaag
ctaagaacat
gtgtgtttaa
ccatttgtca
aagcctcata
ttggtttcaa
gttgtagcct
atcttgtccc
cattcatttt
tcacttattc
gtgtgggtat
gggcatcaca
aggtcggtgce
tagggcctca
gcattgtcct
cctactgtga
tgtgtcttgt
ttgctgtagt
ttcttagtgce
accggggaac
gagtgctccc
tgatgtctgce
gagctggttc
tcgcgaagcecc
ggtgcccttce
ccaatatgca
aagtgaggct
ccaaagcaaa
cttagtagaa
tcatacctag
tccececcatcea
gtggcttcat
accagtctgc
cccagcgaaa
agggttatca

caccgtgggg
tcttagggtt

aggagaacac
ggtggaagtc
gctgatacag
gcttgctcag
ggccccacac
aaatgcccta
tttctccact
atagaaaacc
tcagcaccca
tctgacctca
aaaatagaaa
aggtcagatt
cccccagtat
ctcttttaac
gcagaggtac
catctctctc
cacatgtaca
tacaacacac
tacagatgca
cacacacaca
ttacatacat
gaacttccct
cattcacaca
actgactcac
tgatatctag
ctttgtgacg
atgctagtct
agcagtcctg
tcgaccttat
ccttactttt
gtatgtgcac
gccecctggag
tgggaattga
ccatgttgtc
tctgcaatgce
cagtaattct
ctgctgtggc
gcttttggca
aactgcattt
agcactgccc
tgccctgggt
tgttgtcctc
gctgtatccg
aacaacgtga
ttgagccgtt
ctagtgtctc
acaaccacaa
tcagttttgt
atttcttcac
tcacttaaac
cttcctctga
ccacggtaga
cttgagatag
tcacagtcat
tcatcaggag
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163801
163851
163901
163951
164001
164051
164101
164151
164201
164251
164301
164351
164401
164451
164501
164551
164601
164651
164701
164751
164801
164851
164901
164951
165001
165051
165101
165151
165201
165251
165301
165351
165401
165451
165501
165551
165601
165651
165701
165751
165801
165851
165901
165951
166001
166051
166101
166151
166201
166251
166301
166351
166401
166451
166501
166551
166601

gaagacccaa
attgggcaca
aacagaagta
cactcgcttt
ttctgacctc
gaccgaaggc
cagggcagct
ccttcagatc
cggagaacga
cagtaccagg
ggaagctccg
gaagagatcc
aaccattcag
acctgatggg

agtttggggt
atgggctgga
aaggcctgag
taactgtagt
agacaaaata
gctcacatct
gagtttgaga
tattactcag
aataaatagc
ctttttttaa
cttcagacac
gccaccatgt
cagtgctctt
ttgtttgttt
agactcactt
tctgcctect
tagtgtaggc
tacatcacat
aatgtgtgag
tggtgcctgce
ctgtatgcct
aatttgagaa
aaccctacgc
gggggctggg
taggagttgg
gtaactccac
ccaagcatgc
gcgtgcaata
cctgtcccca
agcgcattgce
ataaatcatt
gcataaatta
tccatcccag
ggttttcaga
aattcttggce
gaggaaacaa
gaacaagaag
acgtacttga
tgcttctgtc
aaccgacgat
aaaaaacaaa
gcctcctgag
cgggaaatac

gtgacctctg
cacatcctct
ggtttttacc
ccattctacc
aaatttaacc
ttcttcccac
ctccagctgg
aaccaaacgt
gctgaagaag
agagcctgcg
ggggtgggag
tggttccatt
gctgaagaag
gagagtgcag
cgctgtagaa
gagatggctc
ttcaattccc
cccatagcgg
tgcatatata
ttaatcctag
acagcctgga
gaactctatc
ttacagagga
agatttattt
tccagaagag
ggttgctggg
gaccatcttg
gttttagaca
tgtagaccag
gagtgctggt
attttatgaa
ctaggagtgt
agcctggcect
cattgagttg
tctggacagt
ttcttccagg
tttcttctect
gccatggcac
atttggttcc
ttccgagtaa
acgtagtaca
aatctaacac
cacccgccta
tatgttgaca
gagaaggaac
cagttgcggg
cttgtgtgtc
ggccagccat
aagaccagaa
taatgccagg
gtttgcaggc
tggagcagag
tccecgggtcet
gtagctcagt
acaaaaaaaa
ccgctgtcaa
agggatttac

gggcatgtgg
gtgggacact

gtgaagaaag
ccgattctca
ttgggggtct
cctcccacac
aagtcttgct
ttgaggagct
ctgcagcaga
gatccaaggt
taaggtctag
ctgagctgtg
gagctgggta
ggtctcactc
gatgtttcct
agtagtggaa
agcaaccaca
ccaatgccct
taagtaaata
catttggaat
ctacaaagag
tcaaaaacaa
catattataa
atttattata
ggcatcagat
atttgaactc
ccagccccaa
gggtttctct
gctggcctcg
atcagaggcg
tgcagccttg
gggtgtagct
ccatccccag
tatgcagtta
gttccctagce
agttgtggag
atgcgggcgt
tagtgattaa
cagaatccac
tccaggaccc
cagacataca
caattttaaa
aggtctccta
ttatttactg
tctgtctatt
cttatcctgg
cctggggcaa
gagcttcaat
taaggatgct
actccggtct
agtgatagtg
ccgatgagga
gtccattcgt
tgggggagtg
aaaaaaaaac
gagtctccct
ccaagttcga

agttctagtt
catgtggagg
cctgtcgagt
catgtggcat
tagcttcacc
tggatctccce
gacgccatgt
gcgcctgatce
cccaagagta
gaggctggca
gagcaagctc
cctttgtctg
gcttagggag
aggccttcct
ttttgagatt
agcactggct
tagcagctca
cttacggtgt
aatctttgcc
acagaggaag
agttccagga
gcaaaaagca
ttgtatatag
tgtaagtaca
tttgttacgg
aggaccttca
agtaaacatt
gtgtagccct
aactcagaaa
tgcgcaacca
ctgggatggg
cagaggtaga
cactggagga
ttcaagactt
ctttgttcta
cctccgcagce
gcctgcecctca
gagcactggc
ttggtggctc
tcttctaacc
cgtatgcaaa
aataagactc
aggtcatgtg
cctcccaggce
agctctgtgce
ctgtcttagt
ggacaaggtc
gagacatgcc
gggctactca
ttttctgggce
gacaggtagt
ctctatgtga
attgaaaggt
cttgcctaga
ctggttttat
tcacagatgg
ccagctgata

tctcaaaaga
ccagagctga
caaccgcctce
ttgtgatgtc
tagggattaa
cacctgtccc
cccagaagca
acacaggaca
cttcatcatc
gtggaatcct
tgaggaagca
agcagagtgg
agaacatggc
gttctcatga
taaggtgttc
gctcctcecag
caaccatctg
gcatatatgc
aggcatggtg
gtgactctat
cagccagggc
ttcatagctt
taaacatttt
ctgtagctgt
atggttgtga
gaagagcagt
tttagagtaa
gggtgtcctg
tccgectgece
ctgccgggcece
aagtaggaag
atgctttcct
tctctatttyg
tcctgtgacc
aggcacacag
gctccctcett
gacagacaga
ctcttttgca
aaaactgtct
tctgtgggca
acactcatac
tcagaagaaa
tgtaaagcat
ttcccagatg
cctgaggcca
gttgcttttg
attgtgacat
cgtatgcaca
agggccaccg
atggagcaag
tcaacccagg
ctctgtgtcc
accaaaagaa
atgcaaaaaa
ccccagagca
aagactgaag
aaccacaggg
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166651
166701
166751
166801
166851
166901
166951
167001
167051
167101
167151
167201
167251
167301
167351
167401
167451
167501
167551
167601
167651
167701
167751
167801
167851
167901
167951
168001
168051
168101
168151
168201
168251
168301
168351
168401
168451
168501
168551
168601
168651
168701
168751
168801
168851
168901
168951
169001
169051
169101
169151
169201
169251
169301
169351
169401
169451

ccacttgcac
ctctgtgtgg
acaaacacct
ccgccttcetg
actctgactt
tccttcagac
tccectecte
gcgcatgagc
cctggctgca
gcgtgccectg
agggcaccag

ctggggtgga
actgagggat

agctggctga
accatcatcc
ggccgggaac
ggtgagggtg
tgcctcttcect
gacagctctc
cagacctgtg
ggctaccctt
ctgcttttga
tggccaaggc
ggaagagtag
gccatccccc
agatcatctg
cagcagctgc
cgccaccatc
ctcctggcca
aggccctgga
tactccgcetg
tggctgtcct
cctccagcect
caagggcagg
ccacagaaag
ccagcatgtg
catcgagaag
ccaccgtgcg
ccgcaggtga
caagaatgag
cactcttcct
gttctctctg
tagatggtat
gtggggaagg
cctaacatgc
taagttcctc
ctgcagctca
gaacaactgt
cccacttcag
cttagtgtct
aacgaatcaa
aagttcacga
ggtctttcaa
atgtgtgcct
ccaataaata
tgtgtataaa
tagattgtgt

acataggcta
ggagtgtgga
gctcccecggcece
agagagcccc
actgttgatg
ttcttactgg
cagctcagtt
agggagacgg
gcgagaggca
cgaccctctg
gtgggggaca
gcaggtgtga
gctcgccagg
gaagcaccag
tggacgacga
gggggtcccce
agaggtgggc
gtccctgect
acttcagcag
ccacctccca
gagctggttg
aaagtgggac
cagcaccttt
catgcatctt
tgaaggcccc
gcagaaccgg
ccatcccagg
acggacatca
tgctcagagg
gctgtccaaa
ccccecteccect
ggcccagtgt
ccctcacacc
cgccctecte
ccccectecectce
gcaactgtct
cagcctcctce
cctgctggtg
aggcgaccat
aacacccgca
tggtccatga
actcttctgg
cattgcacta
gcggaggaga
aggacatgct
taggtggcag
ccttctgtct
tgcgtcatgg
aaacatggtg
cgggcctcct
gaggtctgac
tcctgtttga
gtcaaggtaa
atgtgtaaca
tacagcacat
atgtatatag
gcatgtttat

acttcaaacc
ggcacacact
taggagaggc
ttcatcatgg
gggtgtctag
acacaagaat
tgcccagcetg
ccctccagceca
cagacactgc
ccccagaggg
gagcctggat
gggggccagg
agccagagag
aagaccctgce
gctgatccag
ccgagggcag
ggggtgggca
tggcatgagc
tatcttggct
caagggacag
gttccaagtt
tctgctcagt
ctggggcggg
cctccecctgg
gggctccttg
cagcagatcc
cccecgtggag
tctcagccect
gacatggcag
cccagagctce
taccactgtg
gtgttgggga
tgtcttcaac
ctctgcctgt
ctagctggcc
ggtcccttgt
aggtcctgaa
ggggggaagc
catcagcgag
agtgagtgtt
gatggaagat
acctgagaat
gcagcagcag
aggaggctct
gcagtgtcac
ctattcccag
gattcgcagt
agtaccacca
aggacttggg
catcttctgc
cgccgtgggg
ctcacagttc
aaccctctcece
tgtatgtggt
atgccatatg
tgtgttagta
ataatatgta

tgtggggagg
actaagcagt
caggtcagga
gacacccatt
atgaccctga
tgatggtggt
ggacagctga
gaagcaagtg
agcagtaccg
agctctgtca
gggagcaggg
ccctgggtte
ccgctgttcce
agctgctgcg
tggaagcgga
cctggacgtg
gcttgggcaa
agcagatgcc
cttgatggga
tggtgccttg
ggggccaccc
gtgcctgtgce
gggtgctttg
cctgggctgg
caggtgtgag
gcagggctga
gagatgctgg
ggtcaccagg
ttcctggggt
tgtctcccce
gctccatagc
cactgcggga
ccccatgtcecce
ctcccttetce
tcccagcetcet
gtcccceccgcea
gacccagacc
tgaatgtgca
cagcaggcca
cctcggtgcece
aaaaatctcc
gaatgtgagg
agccattaga
gggtttggac
ctgtgcctcg
tggcccecett
gattacagcg
ggccactggc
agaggcacag
ttctcctetg
cagagtcagt
agcgtcggtg
ctgtcagcat
gtatgtactc
tgtattctgt
cacatagtat
tacagtttgt

gcaggatgcc
tgcttcccca
gaaccttgat
gcgagctgga
gagtgggtga
gggtgtcctg
acccccagga
tccctggaga
agtggttagt
cctgagattc
ccccectetete
taggccaggce
ctcgcacagg
gaagcagcag
gacagcagct
ctgcagtcct
ggatgccagc
cactgtctgt
ctcggctcect
ggatgggcag
tgactgtctt
aggagagcgg
gtgggaagga
aacagcagcc
aagctggccg
gcacttgtgc
ctgaggtcaa
tgacggctgce
gggcatgttg
acccccatcecc
tctgctgcetyg
aacaccatag
tcctctggaa
ccattaggtc
cttccctgag
gcacgttcat
aagtttgcag
catgaacccc
agtccctgcet
ccctacttge
tctaagatct
gcttttttat
gcctgggtgg
agctcctggg
acttggtagce
ggttttcggg
gcgagatcct
acactcagcg
tggatgctcc
cagtccctga
aacggaagag
gaaacgagct
ggatgcatgt
agtacgcatg
gtatgtgcag
gtatggtata
gtgcaatgtg
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169501
169551
169601
169651
169701
169751
169801
169851
169901
169951
170001
170051
170101
170151
170201
170251
170301
170351
170401
170451
170501
170551
170601
170651
170701
170751
170801
170851
170901
170951
171001
171051
171101
171151
171201
171251
171301
171351
171401
171451
171501
171551
171601
171651
171701
171751
171801
171851
171901
171951
172001
172051
172101
172151
172201
172251
172301

tatacatggt
aatgtatata
atagtatgtt
tactgtactt
agtggatatc
gtgcattatg
gtatagacta
tacagggtgt
aagagttgta
atggagagac
gttcaaacaa
tgactcatgg
tggttgtgtg
gtttttgaaa
ctgtagccca
ctgggattgc
ctagaagtgt
gtatttgtga
ctataaaata
gttagtccct
tgagttcaag
tctacacaga
acgtttggac
ccccgceactt
gccagcctca
tttttttcte
gctatataat
ttttttttce
gataggcaga
ccggcgcecac
cagacaaaag
cttgtcgctc
ccacagccac
ttccgtggtce
tcctectetet
ctctctctgt
gtgtgtgtat
acacacacgt
agaggaaggg
ctcccecgtggt
gtgctccgtg
tctgtaatgt
ctcagtcctt
ctcatgaaga
ggtttatgtc
taagcatttg
caccccccect
tgttgaactc
tctttacaag
atggagtact
tctaccagct
atgtctccat
tctcagaagce
tctttctcta
ccgggcttta
ctgcaaaagc
aaaaaggcca

gtgtgtatac
tacactgtat
acagtgtgtg
gcatatagtg
ctgggtgtgt
catgggcagt
tatatataat
cttttcatgce
accacatact
ccttgtcctce
tagcatactg
gagccactca
gttttatatt
tatggtctta
ggctagcctt
aagcaagtga
ctccttagcecce
gaaagttgtt
tctacactta
tggagggctg
gccagcctgg
gaaaccctgt
taaaagctga
gaagaattag
gcttcatgag
aaaaattaaa
gatttgaagt
caaaaaggaa
tgaaatatct
ttctttaagt
gagaagaaag
ccggtggtgg
tgtcctctgg
tgtgggtctt
ctctctctcect
gtgtgtgtgt
gcacgcctgt
ggaggaggtg
gcttgacatc
gaccctggga
gcgccatcac
ttgaatcctc
tgacagtaaa
gtgacatgct
cccecceccecac
tactctctta
ccccecatctcece
actgtgcagce
tgctgccatg
gggcctagac
gaactataac
gaggaggggt
gtgataaaag
gtgtgagact
ttgcaaaggc
agagtttaga
cagtacactg

agtatgtgta
acctgtagca
agagtatata
tatgaccaca
accaagtatg
gtgtgtatga
atagatgtat
tggttttgtt
gtcttccttt
agagctattg
aaacagctag
gtgtagatgc
tgcttattta
ctatgtagct
gatcgcaatg
tgttttagac
tttctctett
ccatccttca
cagctaggct
aggcaggagg
tcctcaagag
cccaaaaagc
gcctgacagc
aagtaaaatc
gaatttgaga
ataaaaaata
gaaggtcagc
aaattagttt
cagcctctta
gtaccactga
caacgctcag
tgattgttca
gacaacgcct
cccggtctca
ctctctctct
gtgtgtgtgt
gtgtgtgcct
ggcatgggga
cagacagggt
agctcatttg
aaagagcatc
agggaagccc
tacggatgac
ttgtctgaag
cccaaaagca
ttctctctee
aacaatgtct
caagaacccc
acagatattc
cccagagcect
tatccccagce
ccttattgca
tgtcctcgtt
cttggctctt
agggttttta
ctcctaaaaa
ctttcaaagt

catgtgtatt
tgtgtatata
cagtgtgtat
gtgtgcatgt
tgtgtcagat
tgtatatatg
gttcgtttat
ttgtcttatt
tcactgttga
ttttttcaaa
atagaagcct
aggaaaggat
gtggattggg
ccagcagcct
tcctgcectca
atatctccct
tttcctetet
gaatatctta
ctgtggcaca
cagatgcaga
taagtttcag
aaccaaaaat
agtatgtgca
aggaggctcg
ttagtgtatg
ctgatttgag
ctagactaca
gttagagagt
agtgtatgcc
aactggggtg
tccttectetg
cggcagccag
ttgcagagcc
agactggggt
ctctctctcet
gtgtgtgtgt
gtgtgtgtga
ggcagaatag
tcgaattcag
cctggagctc
ttctgttaca
tagatggtct
atccgatgct
ggacagataa
gaattaccct
ttcccteccce
ctggtaatat
tagccttcett
accagccaag
tgtgcatgct
ccatgatgaa
tgctgttaga
attcgacaca
caactgtcat
tgagatcttc
ataaaaaaaa
ttcaaagcct

gtgcatgtac
caatgtatag
agtatgtata
atatttatag
gtatttgttt
cagtacgtgt
acagtaatta
ttgttttgcc
ttattgggaa
tcctectttag
gggacttaag
tgcagttttyg
gtttttgttt
aaaacttact
gtgtcgagtg
gtggccttct
tgttcttcat
gtgacctcac
cacttgtagt
tggatctctg
agcaggcaaa
tttttttaaa
tgcctgtgat
ggggttcaag
ctatgggaac
gtcagcctga
atggaagatt
tagagaaaca
ccaactgttc
atcgggaaac
tcttccagac
gacaacaatg
tgtgagtgga
catggatctc
ctctctctct
gtgtgtgtgt
gagagatcac
aaaatgtgag
actctgcctc
gggtaaagtg
ctgaagatgc
gagaacttgc
ctgcccaggg
tcatgttgta
agcctgctaa
ttctcttece
tccaggctgg
gcctctctcece
ctcacttttt
gggcaagcat
cattttcaga
agaacttaac
tccaagtctg
ctttagagaa
cctgtgtgtg
aaattaaaaa
tatggattag
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172351
172401
172451
172501
172551
172601
172651
172701
172751
172801
172851
172901
172951
173001
173051
173101
173151
173201
173251
173301
173351
173401
173451
173501
173551
173601
173651
173701
173751
173801
173851
173901
173951
174001
174051
174101
174151
174201
174251
174301
174351
174401
174451
174501
174551
174601
174651
174701
174751
174801
174851
174901
174951
175001
175051
175101
175151

attgcttcac
gtgccctgceca
ttttttacat
taaaaataaa
cagccaggac
ggagagagag
catgttggaa
agtatccaga
gcattgtatg
gaacctagga
tgaggcttgg
ccatggatta
gaagaagagg
ttttgttttyg
cagggtttct
aggctggcect
ggattaaagg
ccaagctcag
tgaggtacaa
atggtaatgc
atcagaagtt
cagattggcc
atggcttagt
attttatttt
atgttgtgcc
aactggggtt
gccagtgctc
ttaagaagtg
ctccacctat
ggggaggagg
tggccatctt
tctggcccta
agaggcagtg
ccaactagaa
agagttcttg
acatgtgtgce
actgctctct
ctccctceccect
ctctctctcet
cgctatgcgg
ggtgctaagg
tctaaaactt
tgctctgatg
cccaagccag
gaggacgtta
gaatgtctga
ccactgctgce
ctcttagagg
gcctgacaag
tcaaggctga
ttcctggceac
caacagcatg
tgccagccgce
ccctgecectg
tcacagaaac
gagtgacatc
tgcatttctt

ctccatccct
atgtgtaacc
tctcagtgat
tacagaaagt
tacatagaga
agagagggag
tccagctgtg
caccactgta
catacacact
gagtggaaag
gggtacctca
tgtgacctcc
aagccctgct
ttttgttttg
ctgtgtagcc
cgaactcaga
cgagagccac
ggaagctgtc
cagacagaca
actcctgtaa
catgtttatc
tgcatgagac
aaagtgcttg
atacatgtga
tgtggcccat
acagatgatt
ttcatcactt
gagaactcat
gtgcacatat
aaggaagcag
ggtcactgcc
actaccctcg
tattacaagt
actttccact
gcaggtgtca
cctccctcetg
ctctctctct
ccttcectece
ctttaaaata
taaagaatga
tcacaggcgt
ccagtgaatc
ctatttatta
cacaggtaag
aagtagagcc
atatgctcag
tttccttttg
ctggcttctc
gtgctgtggce
agtacagagc
agaaactgtt
tccgtgtect
tcttactcca
ggcccctgtt
atctgtgtag
tttgctttgt
cctctataaa

gttgtccacg
agtagggtat
gctgatgact
ttgatagagt
aaccctgtct
agaaagagaa
attctgggtc
tgctgggatt
ttattcgggg
gggttcttct
tttgcatgga
cccagagtat
tagagaaggt
ttttgttttt
ctggctgtcc
aatccgcctg
cacgcccgac
cggacatggt
gacagatgat
tcttagccecect
ctggctatat
ctatcccaaa
ccatgcaaat
gagttttgcc
gaggccagaa
gtgagctgcc
gagctatctc
gaaaaaagac
gtgcttcacc
gaaggtgaag
ctgtgtggtg
tacctactga
tcatattcta
cctccatgcece
aggacaagca
ctcacttaga
ctctctctcect
ctccctecectt
gggtctcaca
cctagaactc
gggccaccac
cagaccatga
gaaccagaat
gcagggtggc
ttgtgtgtct
gtttggcaag
tggcttgaga
tccctcetecag
cgcagctgtg
aaccggggct
caacatcagc
ggtcccagtt
acctttccaa
cttcctattt
atggacagtt
gtctgtgagc
ggaaacagtg

aagctttctg
cttgtccaaa
aagttatctt
cgaccatctc
caggaaggag
agggagagag
ctccatttcc
tattcaggat
tgaaccaggg
taaagtgaaa
gaggcattcc
ggtttgggct
tgtttttttg
ttggttttgg
tggaactcac
cctctgcecte
tggttgttct
agactatata
aggtagtccc
tgggaggtag
attaatttca
ctaagaaagg
atggagacat
tacatgtata
gagagcatca
atgtgggtgce
tccagccccea
acctgaggtt
ctcacacacc
agagaggaag
cgagcaccag
ccagccagct
actgtttctc
aagttgcttc
agtattatac
aagccaggct
cactcccttce
ctctctctct
tagcccaggc
ctgtacctct
acctacccat
gccaaaactt
ctgaccgcag
cctgcagctg
ctcagaacag
acaaacccaa
gaatcaagca
ggcagggtgc
tgaagcgctc
tgaccaagga
agcaaccacc
caaccgggtg
atgcctgcct
ctcatgagct
tgagggtcag
tgggccctgt

taggctggag

taaccttgac
taatatgaaa
gaatgctatt
agtacttggg
ggggggcgag
aggtgttatg
tcecctetegg
aggcttgtat
ctgtgtatat
ttacattggc
ttgaatttca
ccccagatca
ttttgttttg
ttttttgaga
tttgtagacc
ccgagtgctg
tcattttaca
accttagtag
ctgaacagtc
agtcagaagg
agttcaaggc
ggcttggggg
gagtttttat
tgtgtgtagce
gatcccctgg
tgcaaaaaca
ataataaatt
gacctctgac
cccacaggga
tcecectetece
accacatccc
gaatagaatg
aatcaagttg
actgtgagct
ttggggctgce
tgtctgtctg
ttccctecca
ctctctctcet
tgacctcaaa
ctctctccca
gttttcacta
ggtggtactt
gtcagtagct
tgtcatgaat
gacatcctat
ctccttccag
agcaactgtt
catttgccgt
aacatgaaat
gaacctcgtg
tcgaggacta
agtggctggc
cctggagttt
ctacccaagg
gtctcacata
gggcacttaa
agatggctca
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175201
175251
175301
175351
175401
175451
175501
175551
175601
175651
175701
175751
175801
175851
175901
175951
176001
176051
176101
176151
176201
176251
176301
176351
176401
176451
176501
176551
176601
176651
176701
176751
176801
176851
176901
176951
177001
177051
177101
177151
177201
177251
177301
177351
177401
177451
177501
177551
177601
177651
177701
177751
177801
177851
177901
177951
178001

gtggttaaga
gcaaccacat
tctggagtgt
taaaaataaa
ttccgagaaa
ttcttcaagt
tgtaacccag
aatggttctg
cctcggtggt
acctggttac
cagcctctgt
ccctgcecatct
cgagcctgga
ctgcttgtct
gcaggatccc
cctttceccecte
gcaggcaggce
tctgaagtgt
gggtttgaag
agccaaatct
gaaaggggga
tgggccccca
cagtcttatc
tctttgccat
tatatcaagg
gggtgttttg
agaactggag
gaaccccagt
tctagctcca
ttgagcccac
tatgccaagg
aaagttaatt
tttgtataaa
tctgccatat
tcactctcat
tctggcagtg
cctcactgga
tgatcttgag
gctgccatca
acattgtcac
gtgaacaagc
cttcctgctg
ggaagtttga
ctttgagtcc
tactgagaat
aacatagcca
tatgggaaat
tgccacttcc
cctttcegte
gctgctaaca
tcacactgaa
attctacctg
ttcctagaaa
cccttatttt
gtttctctgt
tggtcgtgaa
aagaacaagt

gcactgactg
ggtggctcac
ctgaagacag
ggacacagtg
ccctcaggcece
cacagctttg
agacccagat
gacccaatcg
ctacctttgce
tgtacttggc
ggcttagtgt
tgttaaaaag
aaaatgtgca
cagaccacag
ctgggggtac
cttgctctgt
atgtttgcat
ctgtacgtag
ctttttgctt
gccttccegt
aaaaaatcaa
gaattcagtc
tcccagcatce
cttgctatat
cctctgagtce
cccceccatgtt
ttatggatgg
ctgctgcaag
gggctgttgce
tgaggtcgct
ccactgagtc
cagaacaaga
gcccaggaca
gcagctgata
gtccccaacc
gtttgatggc
atgatgggtg
ctcaagcaat
tctataagtc
cctctgcette
aacaggccca
cgcttcagcg
ctctcgtgag
caagtcagct
atattgtttg
tgacacagct
gctgaattgt
cttttaaaac
cttctgtgca
ttgccaccta
gtagagtagc
cttgttctag
atgagactgg
ttttattgaa
gtaccacatg
ccatcatgtg
gctcttaact

ctctttcaga
agccatctgt
ctacagtgtg
aagcaaatgt
cctggaaggg
attttcagtt
gcccttaatt
gcggtcgtca
cattgtggta
tgataattac
gatctaattc
tgtaagctct
tatctcagaa
aaatggccag
cagctctgtg
ccctgagact
gcttctgaca
cctgggctgce
tattcagagc
cttttcctcg
ttcagagtcc
ttaggattct
tggctcttgt
gtgacggggc
ttatttattt
tctctgtgta
tcgtgaacca
aacaagtgct
ttttagacac
gggtctctag
ttgtgtgcct
caacccttcg
agtgtccctt
ttctaatgct
aggagaattt
gtgatggaag
agaatcatct
cctcttgcecet
ggtatgaaaa
tgactctgat
cgacctgctc
actcggaaat
tacctcgcecec
gctttgtcac
ttggagacag
gctcggaagg
agccctagca
gtttgcctta
tccaagattc
agaatgacca
ttgctacttt
ctctcaggct
gggggtccct
ttattttgta
tatgcagtgc
ggtgctgggg
gctgagccat

ggtcctgagt
aacaagatcc
cttacatata
aagccaagct
ggtacggaca
aaacttctcc
tagaaagctc
gaggaggtca
aagcccctge
taggaatgtg
aggtcagatc
gattcatagc
tctcccaggg
aggcgagacc
gcttttatcc
gtaagatgac
gtggagacgt
ccatcacaaa
gctgacagtg
tgcattttta
agttttattc
ggtagatggt
ccctaagatt
gggggaggag
tattgtatta
ccacatgtat
tcatgtggat
cttaactgct
tgggaggact
ggaaatgact
cctgggtgac
caggctgcat
acagccaact
cattgtggct
gccaggacgg
tattgaaaaa
ttataataca
cggtctccca
tccataggtt
ccagggctat
atcaacaagc
cgggggcatc
ttttttgaga
aagatgactc
acctaattac
cagcctgtga
tgggtgtcgg
ttgttactca
tctaattaat
ttccttectt
gtctattcag
ttccectgget
aagagctact
tgtgggtgtt
cctagaactg
attgaacccc
ctctctagct

tcaaacccca
gatgccctct
ataaaaaaat
cagcacagac
aaggaaatgt
ctgctctgtc
atggtttctg
ggaaaacagg
ctcccacaga
tgtatgatgt
tatgaaccca
agatctaggg
gacactggtg
accaaatcta
ctcccecttcete
ttggtaacag
ttcttttcca
gcacaagcca
tggaagttgg
taaagaacct
ttctggtggce
ccttagagtt
cctgttcccce
gaaattcaca
ttttgtatgt
gcagtgccct
gctggggatt
gagccatctc
ccacttgaac
tagcatcaca
gtctagactt
gtggaaggtg
ctgaagtgct
ctcttccegt
aattacactt
acatctcaag
ttgccaaggc
agtcgctgtg
tttctctctg
cctgggtttce
cagacgggac
accattgctt
cagggtttgg
taacacgtct
aagaatcgct
gcaaccttat
gcagagtcgc
gcctggcecgcet
gccaggtgtt
agtctggccecc
tgttttaaac
gcaggtgtgce
tcttttettt
ttgccccecat
gaattatgga
agtctgctgce
ccagggctgt
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178051
178101
178151
178201
178251
178301
178351
178401
178451
178501
178551
178601
178651
178701
178751
178801
178851
178901
178951
179001
179051
179101
179151
179201
179251
179301
179351
179401
179451
179501
179551
179601
179651
179701
179751
179801
179851
179901
179951
180001
180051
180101
180151
180201
180251
180301
180351
180401
180451
180501
180551
180601
180651
180701
180751
180801
180851

tgcttttaga
actgggtctc
caagaagtcc
gtggcatgac
acctcacatt
ccagaggaga
ctctatccgg
atgtgtttcc
ccggtcccect
tgtttgggtt
tgtgtgtaca
gttcaaatct
aggcaatacc
tgcctcccaa
atagtccata
agaaagactt
cgttcttgaa
gggaggctgc
gggggtggcg
ccctgaagag
ggggatccat
cgtgaataga
ggacaagcat
gctccccaga
ggaactgagg
agcgtgcata
acacacacac
cattcatgta
actttcgaag
ttcattttca
ttcaactatt
taagctttat
aacccaaatt
tctttttgcc
ggcatgaaaa
gcaacctttg
cagaagctag
tagtcactgt
acaaaggaaa
ctcttttaca
tcccaggact
tgaacctaga
tttttctgtyg
tatttttata
agagtacttg
caggtgatgt
gggcacacac
catgtgtgta
ttatctatac
acaaagactt
tgtgtgtgtg
ggagtaggaa
gtcccagggg
ccactgagct
ttttcaatta
ggcagcaaga
aagccagcat

cactgggagg

taggggaatg
ccgttggcat

ttcagtgtgg
tggaaaccat
gaatgttttg
tccectegetg
tgatcggcca
gtgagcccgce
tttgctagtg
tacatttgta
ctttcctgca
cagggcagat
acgctgaggt
ttgtcgtaaa
cacacacatc
cagtctgtaa
tgtctggtca
gggcggggtyg
cagtaaagta
ctctcctgag
cttgaacaaa
cctaggctga
gcccctagge
ccagggcacc
atcctaagtg
acacacacac
gcactgtctt
atcacggtta
ctaatgactg
ccttcagata
aagctttttt
cacatttccc
aaccacagaa
tggtacatta
catatgatga
catttgctgg
tctaccactg
acatttcatt
ggaaactgag
gggaaggggc
ttcttcatcc
aaaaacatgt
tagaaaatat
ctgcgagttt
ggcacttgta
atgcatgtac
tatacacaca
agaaaatctt
gtgatttcca
tgtgtgtgtg
gacagtcact
tgggacttgt
gtcttgccag
tgcctgcaag
tccaaaatgce
gtgcaactta

actccacttg
atgtagcatc
cccgaggceca
ggcttaaatc
ggttagaatg
gaatctgatg
accgcctggg
aaggatgaag
aactggtgag
tgtgtgtgtg
tgggggtgtt
caaaacccaa
gtctgcaatg
taaagttgca
attcttagga
ttgaggctgg
acctgtggtc
gagagggaaa
gggggagtcc
gaagtgaagg
gggtcagagg
gtaaggaaac
gagagaaagc
tgcctccagce
tcagtaatgg
ccctgattte
acacacacac
caggattgca
ggcaattgag
atattgagat
aattcctaag
ttttttgacyg
acagctctct
tagcctccat
taagtcctgt
ttaataattc
atggctctga
tggagagata
gagagctggce
gcatagggaa
caagccaggg
accaatggcc
ttgtatttct
actcatctga
aatccctaga
atactagtgt
acacatgcac
cacaagaaaa
ttctctgtat
tagaaaccca
ttacacacat
gggagtcggce
gtgatcaagc
ctccaactgt
cacagtcata
aacacctgcc
gcaagacact

aacttgagcc
tgcttatgta
tctggggatg
ttcagtgtgt
tggttgttct
ccttttacca
ggacctgaat
tatattctaa
tgtccatctg
tgtgtgtgtg
gtgtgtgcat
acagcacccc
tctgtcaatg
cggcaccgtt
aatacacaaa
ctctgtggac
tgttctctcce
gcagcaagca
tgtttactta
ggggaggcat
aggtttctga
tggctttgca

ccagctgggg
caagcaggaa

aggtcggggt
acacacacac
agagttgcag
caggattcca
attcttagta
aacctagtac
cagaattagg
catccaaaac
gttggacatc
tcatgtctgce
gtgtatttat
cagattaatt
gtttcctaga
ccgtgaccaa
ttatagtgtg
ataaaataat
tttcagcttg
agctctggcc
tcecttggttt
gggtgagatg
gcccatactt
atgtgttcct
ataaatatgc
atagttaatc
taagttttat
atctgtctgt
ataccatggt
agtcttcttce
tttgtgacaa
gaagttttca
gtctcagttt
tggggtagag
gtctgaaaag

cactgaggtc
ccgggacatc
agcatttctg
ggactttaag
gtttattgat
ctagagactt
tacctcatat
gtactacaca
cagtgggttt
tgtgtgtgtg
atgcatggat
actggacttc
aaaacgtttc
cctggccaaa
ttcgtgagaa
tgctctgtag
ctggattctt
gcaagtgagg
gcagtggatt
ggcagggagg
ggaagtgaca
gagacccaga
tggctgaaaa
gttggtgatg
gaaaggtcaa
acacacacac
gtcagtaatg
ttacctagtg
tttaatttac
aagtaccttg
tcaaagggca
tgcattcaaa
tgcttctctg
cagtctggtt
ctgattctag
agcatggtag
gtatccgtct
gacagctctt
actggaactc
ttgccaaaga
gcttagctcc
attgataatt
tttgaagtta
ctcagtctac
tttaaaaagc
ccacatgcct
cgcacagaaa
ccctattgat
tttctcaaga
ttttagtgtg
gtgcatgtgg
cactgtgtga
ggacctttac
aagcttttat
gggaggctga
agtgagttca
aggtgggggg
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180901
180951
181001
181051
181101
181151
181201
181251
181301
181351
181401
181451
181501
181551
181601
181651
181701
181751
181801
181851
181901
181951
182001
182051
182101
182151
182201
182251
182301
182351
182401
182451
182501
182551
182601
182651
182701
182751
182801
182851
182901
182951
183001
183051
183101
183151
183201
183251
183301
183351
183401
183451
183501
183551
183601
183651
183701

atcttagggg
gatgccctag
tcataaattc
gcctatccta
caaatatgca
tctctgtggg
atttgtactt
aatgttacct
gtcctaaccc
ctggttttca
tgaagccaca
ggcccecgcetcet
tctctectgtyg
tctctgtctce
tctgtctctce
tctctcetcete
tcgtttgtgt
aaacctggct
caggcccctg
cccctaaccce
tctacaggtt
atggatcagg
gtacccaccc
gggccttggce
aacctgaagg
ggccttccac
tgagcaaatt
actttgtgtg
acaggacggt
ggagatcttt
tttcagatga
ttcctctgaa
ggaagacacg
ccatggacag
acctgcagct
tccatgaatc
tactagttgt
gtgcgcgtga
tgctgtccag
accatgtgca
tgtcttcagg
gacagaggaa
gtagtccata
gatgtagatg
tcceetttge
caagggtggt
ccacttccgce
tctatttcta
tggagatgtt
agcgtacagg
ttgtgcccaa
cctccccaac
aggcttttct
tgttttttgt
cctaatttga
tgtacccaga
ttaggtggta

tagagctttt
gttcttcagt
ataaggtaga
catagtgaga
ccactagaag
gactttctaa
tcagtgcctce
gctgtgtcgg
tagaaaagat
ctgttcttct
gatcaagcag
cttctggtgce
tgtctgtctc
tctctctctg
tctctctgte
tgtctctctce
tcttccecca
tagcctttga
gggtccaact
ctcctccagt
tgcaaatgca
ctccttecccce
aagtaggtca

gtcaggctgg
ttatctggaa

agggggagat
ggcatctgtt

taagggctgg
ctgatgacct
ctagtgagag
cctctgataa
gcccggactce
atggacgtgg
tcagtggatc
tcatcgccct
gcttctcecttt
gactttagtg
gtgtgagtgc
tctaagccgce
aaaaggcagt
gtggctgacc
aaagcaccct
gtccaagcaa
actgtctgat
ataagggacg
cacaggtttt
catcttaaca
gaactgccac
taacaaaata
ttcaggtgat
gtcctggcectce
tcttgtctgt
ccaagcgtgt
ttctaaatca
catcaaattt
tcacttcatc

ggaatgggac

gcctagtata
ccccaatacc
gacaggcaga
tcctgcettceca
ttaactacac
accgtgccag
acatcggcag
tcatgttctg
aagttcttga
ccccggcagce
gtggtcccecg
tcttgtgttc
tctgtctgtce
tctctctcete
tctctctgtce
tctctgtcectce
gcacctgagt
gatataactg
tcctatgtcec
ccatgtggcet
tccacagatg
agtcgtgtgce
tgctcttggg
gcttcctaag
ctaacctcac
tgcaccagat
tgtcttctct
gtggagtttg
agccagcaaa
cccagctcac
cctttgcceccce
cgtccttgat
cgcggcgcegt
cctcacgcac
cgtggaggaa
ggaaacaata
tctctgtgceca
atttgcacgt
cacgccaggg
tggttccctg
cttgacacgt
ctctctgggg
gcattgtcat
gatgaaagcc
gaaaggggag

tggatgggga
ctggctcctt

tcagcttaag
gtggagagga
gccctgtgtt
cagacactgg
gctgtggcca
tgataatggc
ggtctttttt
ccccecectect
tccecttcagt
ctgcacacgg

tacgatgccc
agacaaaaag
tctctgtgaa
aaagaaaaaa
gcgcatggaa
ctgacctgga
caagcctccc
agttgagatt
gggaggtgtc
gaaagcagct
agtaagtgtc
tctctgtctce
tctgtctgtce
tctgtctctce
tctctctcetg
tctctcectcecte
ccagtcccta
agttccagtc
tgaaaaagac
gaggttgtgt
ctgggagtgg
cctcaggctc
ggcataaatg
gcctggagtc
ccagcctaag
atttaaagca
gaaaaatgga
ggagtgggca
ggcctctctg
tcaactgatg
tccececteat
accgatgggg
ggaagagctc
agtcatgacc
cttcctgtgg
ctcgtaatgt
tagtggcact
cgtgtttttt
cagcggctgce
aaccctggaa
gactatccaa
agcctcggtt
tgtctccgcece
agtacctccc
ctgaatcaag
gtggctgttt
ccctcetetge
tgcaagtgtg
agccaggcca
ccttctgtca
gcgtagcecctg
ggccgcgcect
ttcctgcaaa
tatgtttttc
gtatcaggtc
gtcacatagt
ggccagcctg

tagtatatac
tcagacatag
catgaaggca
ttttttttca
gtgtctgcct
aggtggccca
agaagacaga
aagaggctgt
tctgaggtcc
gacggatacg
cagggcccag
tctctgtgac
tctctgtctyg
tctctgtctce
tctctectgte
tctctcetcete
agaccccagg
atgctgtgga
atgaagatgc
tctgcttcect
cgccacctac
actacaacat
ggagcaactg
agggcaaagg
tccaggcact
tcagtggcca
tatttgccac
tccagaatag
atttctatca
ggttgtgggg
catttgtcct
acttcgatct
ttaggccggce
agacctcacc
atgttttaat
gaagtgttaa
agtgaaggga
tccecegeccece
gctttttttt
cctggccatg
gtaagaaaag
cctctgccag
tgtcttctga
gtgtcccctg
ggtgatgggg
cccgtttcetg
ttgctcagtc
tgtactcaag
cccagctcectg
gggcggtgcg
tctgcgccag
gcgctatcca
cgtccggtgg
ccatttgcac
ctgggtcctc
gccctgagga
ccaagcaggc
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183751
183801
183851
183901
183951
184001
184051
184101
184151
184201
184251
184301
184351
184401
184451
184501
184551
184601
184651
184701
184751
184801
184851
184901
184951
185001
185051
185101
185151
185201
185251
185301
185351
185401
185451
185501
185551
185601
185651
185701
185751
185801
185851
185901
185951
186001
186051
186101
186151
186201
186251
186301
186351
186401
186451
186501
186551

agccagcact
aatgcagtca
agtgaaagcc
agaaggaagg
gagcggttac
aaacaagggc
tatacatgca
tttatcagtg
ttattgggag
gtacactgat
gccggatgga
ggaactgcca
cgactgtccce
tatatggtgg
ccceccecceccaccce
gggtgccaaa
tactgagggt
cccctatcetg
aaaaatgagg
ccactcgtga
agtggaagga
tataattttt
ggcagattag
gccacaaaat
caatattgag
taactggaaa
gttgggcctc
aggggcgtct
tcagattccc
attgtgttca
ggtgacaaga
gaatgtgaag
tctctcetcete
tcatgctggg
gccctctaat
tggttgaact
ctcagcagta
gccttcagcec
cattatgtgt
aggcttctgce
ggggctgtgce
gcagggaacc
tgagatctca
gtcttagtca
acactgggga
tcaggaatga
gtagtcctct
gttttttctt
ctaggtgagg
gctgtcatgce
gccagtgctc
ttggcaagcc
gatattggtc
cagtcacatg
tcaaacaggg
gtgtgctgct
caggcataca

gtacagtgct
gtcagcgggt
tcagggtgat
aaggggctgce
cactcaggct
agaaccgtgce
agtaaataaa
ttttactgtt
atgagttttt
ttttctatgce
ggaggtgtga
ggggagtcca
agtaaccctc
acatggcccc
ccaaggttct
gaagcgagac
gtacctggac
catgctggtc
tgagggcagg
gtcgggaaag
gatttgaagt
ctttttaacg
tatatagcca
tgtgtatttt
tcctgtttcece
atgttttcag
agtggcctga
cttaccttcc
cttaccctct
gattcctccc
cattggttcc
gaaaggtcat
tctctectte
acttgcagca
gcccagccect
cccggcectgte
gcccagtgtce
ttcgggctga
gaggcagaat
ccattccatt
tgtggggagt
aagggacctc
gctgttagaa
gggccactgt
ggagagggct
ccgggagaga
ggttgctgct
ttccttgatt
gtgttgggtc
gggtgctggg
ttaaccattg
tgtcatacac
ctgtacgcgg
cagggaagtc
taggaacctg
tactggcttg
tgcaggcaga

gggtgccggg
ttcctaggaa

ttgttccaca
agtgggccgt
tgctgagagc
ccaggagagg
catatttttt
aaaagaaaat
aaaagctgct
ctggcggtag
ggcccctcecce
ggcttaaggg
acgagggtgt
aagtcatggg
aagctgactt
ttccacatag
atgggagagg
tctctcectcete
tctccaccca
cctcagcttt
ggctatctcc
ttttatttca
ccaaaaaagdgt
atgttacaat
tttccgtcac
tcacgagcat
gatgacatgc
tgctgggaag
tcctgatgga
ctgagcctgg
cgccacccaa
ggagagccgg
tctctcectcete
tgccagagaa
ctctttcttt
ttcctttcete
ccagccaaac
gaggaaagca
gttctagaag
gcccacaggt
ctcttggata
acaggcctgg
tgaccagatt
tgctgtggtg
tgtttagctg
gcgaacagga
tgctgccttg
tatttatttt
ccctgaacct
aactgaaccc
agccatctct
ctggatgaag
gaggtcattc
cttcaaaagg
gaggcaggag
ttctecettgg
atgctgtata

tggccgttgg
gcttggaaaa
gtctcctctg
cagggagagg
cctccttgge
agcccccaaa
ttacaaaaat
actcctgtgt
gtttgccttg
cctctctgcece
tggcccecctcea
actcgtcccc
ggactcgaca
gagagtagag
tcaagttagg
tttttaagct
tttttaactg
tctgcccaac
cctcttgcect
ggggtgtggg
tacaacggaa
gatacatatt
attgtgtata
aaaggcgtct
gtgtcagggg
gaccctaaca
catgagcttt
tgattgggcc
gagcccgccece
caccatgtcg
ggtcattatg
aactgctctc
tctctcectcete
gcgctctact
tgagacaagg
agcctccgga
agaagtttag
tgaaagggtt
gtttggtgca
tctctggaga
gggatgaagc
ctgagtggga
tccattttaa
aagcaacacg
acaccttcac
tgcaggtata
actcatttgce
tattttatgt
tgagttacag
cagtcctctc
ccagccccte
ctttgtgagg
acggatcagg
acagaaatca
cggatgcaga
attgctcagt
gaacccagga

ggattgggga
ctaaaagcaa

tagtgtctcc
ggcaagcaga
ttcctcetece
accttatttt
aacttctgaa
agtaaattat
ccttggtttt
tcaggtgctg
gaagaaagct
acctgtcatg
aatatctaga
cagcctgggc
ttggagaaaa
accctggatt
gaaagtgtgt
tcttgcaccc
gctcacagac
gctttgtaga
aatatccttt
ttagtgtcga
aattgaggca
ccttgaagga
agggtggett
aggggaacta
gattgcagtc
gatagccatc
gtcctaactg
gaaaactggt
aaatacaaga
tctctcectcete
tctecttete
aattagctat
tctcaggcetg
gtaacgagcc
gaaggaatag
ggagccaggg
gtgtaggttyg
tcctggcecca
ttcaaagcag
tggcaggggg
gagtccctgt
accaaacagc
agcaccatca
gagtttgaat
accccttcectg
gcattgatgt
acagctgtga
tggaagagca
cttctgggtt
tcaggttaca
tcaaagatga
ggacaggaac
ggccatggag
ctgctttctg
ccacctgtgt
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186601
186651
186701
186751
186801
186851
186901
186951
187001
187051
187101
187151
187201
187251
187301
187351
187401
187451
187501
187551
187601
187651
187701
187751
187801
187851
187901
187951
188001
188051
188101
188151
188201
188251
188301
188351
188401
188451
188501
188551
188601
188651
188701
188751
188801
188851
188901
188951
189001
189051
189101
189151
189201
189251
189301
189351
189401

aggcataatg
aaatgatgat
aaattattcc

caggggagga
gggagagagg
gagaaaacac
tctctgggat
gagtaccagt
atagtctact
gctacaagca
gctcagcggt
tcccagcaac
atgccctcectt
ctcccccaaa
actaggcgtg
caaggctatc
gtgtagaaaa
gaagaaggtg
ttaattccaa
aggcagattt
gacagccaga
aacaaaaaca
acagtaaaat
acaagcaaaa
gttaaaagta
gcagaggcag
agttccagga
acaaaaaccc
gattcagtct
atccagtgcc
ctgaacaatc
aatgtttaaa
tagcttgaag
ctaagctaga
agcagagtca
atttcaagtt
ccaagggctg
aagacgctgc
gcctgcgaca
¢gggggaggg
attgcgtgct
acgcagctct
tgtgcttcta
aatatgttcc
tagatttact
aggcatagca
gagagcagcc
ggcttagaaa
tgagttcctg
ctgctcaaaa
gtttttgttt
ggaactcact
ccgcctgect
cgcccactta
ctgtagctgc
tctatctctce
agcttggagg

ttattgtgca
tttagtgccc
ctaattggtc
aatcagtggg
aagagaggat
ctagagccca
tctggctggg
gctcagtcac
ctcaattatt
cacttatttt
taagagcact
caaccatatg
ctggcctgca
aaatattctt
atggtacatt
cttaacctta
aaaacagccc
gtgagttcaa
ttaaacacgc
ctgagtttga
gctacacaga
aaaacaaaaa
tctgcecttga
agagtgtggg
cttaaactgt
gtggatttct
cagccagggc
aaaaaacacg
ccagcaccca
ctcctctgge
atgtaggcaa
aagaaagaag
ggggacagaa
gaagatggtg
caaacctaat
tgaggcttta
ggactgtagc
gttcgaatct
gacgcttttc
cacagccagg
gcggatgtag
gtgtttgatt
atgccagcgt
gtgatgtcta
aagtctgtag
aacatcatac
tgattgggag
cagccgcaga
attgagcttt
atatagtctt
ttttcgagac
ttgtagacca
ctgcctcccg
gtcttttcett
tctcaagaac
cattccagag
acacatcctg

ctgtgtaaag
cccccaatcet
aataaagaag
cttcctccca
ttgccacaga
aagagccaga
aggtacagat
tgtgccctte
tgggagctag
aaaagccact
gactgctctt
gtggctcaca
ggcagaatgc
aaaaaaatta
cctgtaatcc
tctcaaaaaa
cttatcttta
ggccagcaag
ctttaatccc
gaccagcctg
gaaaccttgt
acaaagccaa
gaccaaacca
gctatgttga
agttgggcct
gagttcgagg
tacacagaga
agagaacgtg
catggtggct
ctccatgggce
atactcatac
agaaaactcc
aaagcaacaa
tcatctggga
aacattgaaa
aaaaaaaatg
tccgtggtag
tagcacaaga
atggggcgac
aagcaaggtg
ctcggttggce
cccaggaatg
ttgggaagca
actgcaatag
ggaagtaaat
cgggggttta
agccaccaga
gatggagtgg
ttctccatca
tttttetttt
aggatttctc
gtagaccagg
agtgctggga
ctatcatggg
gtttttagct
ccggggaccce
tacacacata

attatccttg
ggttgcaaaa
ctgatcagcc
gccaagggat
aagagtctag
tcagtactaa
tagcttagag
aagcttgtga
ctgtggttaa
aacaagggcc
ccagaggtcc
accatctgta
tgtataaata
gcaaacacac

tagcatgggg

ggacgactgg
atcccagcac

gtattcaaag
agcacttggg
gtctacagag
ctcaaaaaaa
ttccaggaca
aaataaacaa
gctgaagaga
ttatttccag
ccagcctggt
gaccctgtct
ctgctcttgce
tacagctcca
actgggcaca
ccaaaaaata
tattggagcc
gggaaagctg
acccacagcc
aatgcttgaa
gtgatcaaca
gacccttgcce
agtaaagcag
cgggtagcat
gagggaaaga
agagtgctcg
cataaccatc
gagacaggac
ctggacttgg
gattgaagag
taacatctag
gggaacacca
ggaagttgaa
gcatgtgagc
tgttttttgt
tgtgtagccc
ctggccttga
ttaaaggttg
atgagctttg
tagggctatt
agcctgtcac
cgcacaccgt

tatattattc
cattgctccc
aatgactgaa
ggaggagaca
gagacaccat
aatgcagata
gattaaaatg
agtaaataca
gaggaaaatt
tggagagatg
tgagttcaat
atgggatctg
ataataataa
cctactataa
atcaaaagtt
agacccagtg
tcaggaagca
ccaattccag
aataagaggc
tgaattccag
caaaaacaaa
tcagggctat
aaccaagcaa
ctgttcagca
cactcagaaa
ctacagagtg
ccaaaaacca
agaaggcctg
gttccagggg
cactgggtac
aaaataaata
ccagtgaata
ggagaccatt
atgggtctga
ctctagactt
ctgtggtcct
tcatgtgcag
aagacttttt
ggcgcagtga
ttttgagctt
cctagcatac
tgtggtggta
gatcagaagt
gggtttcaaa
caggttgcag
cagagaggag
tccaactgga
gcagtcaaat
atctggcttc
ttgtttgttt
tggctgtcct
actcagaaat
tgcaccacta
tggtttctcc
tagctgttct
aggatacctg
aacaattaac
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189451
189501
189551
189601
189651
189701
189751
189801
189851
189901
189951
190001
190051
190101
190151
190201
190251
190301
190351
190401
190451
190501
190551
190601
190651
190701
190751
190801
190851
190901
190951
191001
191051
191101
191151
191201
191251
191301
191351
191401
191451
191501
191551
191601
191651
191701
191751
191801
191851
191901
191951
192001
192051
192101
192151
192201
192251

acgttgtttt
tgtgtttatg
gcatcagatc
aagcagcagg
tttctgagct
gatcatgcca
atcacaagac
aggctagcag
ataaaaagac
accacaaagt
gagtctagtt
agagatggct
gttcaaatcc
ctgacactct
taataataaa
ggttgaccgg
gcagaggttc
ccatctgtac
agagagagag
aagcccagcce
agcctggact
gcagaatgat
ctgtgtcaca
tctgtgtagce
tgaactcaca
ggtgtgcacc
caatgttcta
cttgaacaca
atctaataaa
agctaacaca
tggctcccta
ctcctgaatg
cccaatcctg
ccagtataat
tttaaagaaa
tgtggccttg
aaatgaggcc
taaggctctc
gcttcccacc
ttccecttata
aagagcactg
atggtggcectc
tgtctgaaga
aaagaaaaga
aaaaccctga
agaagcgaat
tggggagagg
ttttccccaa
cactgggttc
gaatcacagc
gtgtgtgtgt
aactcatata
tatttagcca
gcacaggcag
agtctcagga
caatagcaat
gattcacagg

taaaatattt
tacattgtat
tcctgggacce
cattcttaac
tgttttgtgce
gggaaccagc
caacatgact
attatagcca
ataaaaagaa
cagatgtatc
gagtatcaat
cagcagttaa
cagccaccac
cttctggggt
taaatctttg
agcaagtgga
tgagttcagt
agcaacagtg
agagagagag
ctcaagagtc
acagggagagd
agacctgata
cgtataaata
cctggctatc
gagatccatc
accacacctg
taagttggct
tcgaatcaca
tctgttacta
tctgacatgg
gctggctcct
atactgcgtt
ggtcaaggat
gtggtcaagt
atggccccca
ttggaggaag
cagtgttgct
agccacctct
ttgatgataa
agagttgctg
actgttctca
acaaccatcc
cagttacagt
aaagaggttc
gacagcaccc
aagcaaaatg
agaaatggct
gtcctgaaga
ttggaccttc
ctgtaagcca
gtgtgtgtgt
cataaaataa
ggtggtggtg
gtggatctct
cagccaaggc
ataatattta
gactggaaat

aatcttatgt
gagccttgtg
aaaggggaac
cgccgggceca
tgtggaaagt
attatcctaa
catgaatatg
tcaacgtata
cacctcagca
ttcgtaatcc
ataattaaaa
gagcactgac
atggtggctc
gtctgaagac
ggccagagag
ggccaactgg
tcttagcaac
tactcatata
aagtggagct
agaggcaggt
ttcccggaca
cccacaggtt
tatattttgt
ctggaactgc
tgcctctgcecce
gcaaatgcag
tgacgttagt
cactcaaagg
aaaaaataaa
tattgatcat
tcttcectece
gaagaaattg
ggacaggtcg
ggccaaaatt
tcaactcgta
tgcgtcactg
ctctcttcct
ccagcaccat
taaactgtaa
tggggggcta
gacgacctga
gtaatgagat
gtacttacat
tgtggtcatg
aaataaggca
tgtggtcttc
aaagaggctc
ccagctgaga
catctgtaga
ttctaataaa
gtgtgtgtgt
ataaatcttg
gtgcatgtct
aaatttgagg
tacacagaga
atttgaggag
atagctaact

gtatgagtgt
ctgtcggcaa
tgagcccgag
tctctccage
gtaagcacag
tgccagagcc
gacatgaaca
aagggaactg
tataaaagca
agagacagct
atagaagtgg
tgctcttcta
acaaccatcc
agctacagtg
agcagagact
agagagcggg
cacatgatgg
cataaaataa
gggtggtggc
ggctctctga
tgtctcagaa
gtctctgatt
gttgtttctt
ctttgtagac
tccecgagtge
agttgtcttg
cgcccagacce
gcgactcata
agctgatgtg
caaggttgat
tctctgcetcece
accttctgtt
ttattgtgcc
ctagacacgc
gggagtggcc
ggggtgggct
gctgtctgtc
gtctgcctgce
gccagcttca
gagagatggc
gttcaaatcc
ctgataccct
ataataaata
atgtatctct
gtttgctttt
aagacagaag
agctgagaag
tatccagtct
cagtcactgt
ttccectgtgt
gtgtgcgcgce
aaaaataaaa
ttagtcctag
ccagcctgtt
aaccctgctt
aaaaaaagaa
tggtaaagtt

cgtgacttca
gcagcagaag
tgctctgcaa
tccgacaaac
gtactttcca
tgaccaagac
tcctgaacac
ttatgtaagt
actgtacagt
tagcataaga
agggggctgg
aaggtcctga
gtaatgagat
tgcttacata
gagcaagcag
gccggagcaa
tggctcacaa
ataaatcttg
gcataacttt
gtttgaagcc
acaacaacat
tccactcatg
taagacgggt
caggctagct
taagcctaaa
ggcatgctga
ccgtggagat
agtggattat
ggggcaatct
tgggtttatc
acgtgtgtct
acagaagaga
catttgaagg
ctgtggtggt
tatcaggagg
ttgaggtttc
aatcaggatg
ctgtcaccat
attcaatatt
tcagtggata
tagaaaccac
tcttctggtyg
aatctttaaa
gcacagcaat
caaatcataa
ggaagggagg
agatgcaagg
cttgaaaaac
tggactagct
gtgtgtgtgt
actggctttg
aaagaaacaa
cattcaggag
ctacagaggg
cataaaacaa
cttaagctgg
tttgcctaga
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192301
192351
192401
192451
192501
192551
192601
192651
192701
192751
192801
192851
192901
192951
193001
193051
193101
193151
193201
193251
193301
193351
193401
193451
193501
193551
193601
193651
193701
193751
193801
193851
193901
193951
194001
194051
194101
194151
194201
194251
194301
194351
194401
194451
194501
194551
194601
194651
194701
194751
194801
194851
194901
194951
195001
195051
195101

atattaaagc
ggcctgacgg
attcaaagtt
tctcccagag
gccatgggag
ctaagatgta
agaattcaaa
ctaacaccat
taggaggagt
caagtcttct
acacacacac
ggctagcact
cacatggcag
acacacagag
taagggatta
tgtttaaaaa
tttgtgtatt
caccaattac
agccatccta
tctgtagaag
ttggaggttt
aggccaccta
cagactgggg
ttatttattt
ggaacttact
acctctgcct
tcacaagcta
ctggccgctg
gcagggattg
ggttttgtgg

gatatggggc
cagaggtcct

ctgtaatgag
tgtactcata
catccctttce
gagagagaga
gaaagaaaga
gactggcctt
cttttgggtg
ctctctctct
ctctgtgtag
cacgaactca
ggtgtgcacc
cctagggctg
ttttacttga
acacacacct
ccctccatcect
aacttgttcc
ggccggattt
tcaggactgc
tgaaagtaag
tctactggga
tcacttggga
ggagggagga
cagttagtag
tgtgtagccc
gaactcagaa

cataaattcc
taatcccagce
ggactagaga
gtcctgagtt
taatgggatt
ctcatataca
gtcagtatta
gattcaaaaa
ggctggagag
ttcatccctg
acacacacac
ggctgctctt
ctcacaaact
acacacacag
ggggacaatg
caaaataaat
tggttttgct
caggaaaatt
cttaaggacc
ggggtgggtt
cttagcagat
ggtggaagtc
acaactttgg
tatttgaggc
gtgtagatca
ctgaacgtgg
ttatttaccc
acttagtgga
cagatgcatt
tttttttttt
tggagagatg
gagttcaaat
atctgatgca
taaaataaat
caaaaagaaa
gagaaagaaa
aagaaagaaa
gaacttgtta
gggggtgtgg
ctccttetet
ccctggetgt
gaaatccacc
accactgceccc
caacaactag
gtctgaatct
ccctgtettt
gccaacctga
tttaagaaca
cctgcccaag
gaccagacac
cagaaatagg
aacgggacca
gtgggtaaaa
gctgtcagag
gatgccagat
tggctgtcct
atccacctgce

aactcaacac
tctctggaag
gatggctcag
caattcccag
cgatgccccce
ttaaataaat
gctatctatc
aggggggagg
ccctcagcac
ttaggtggct
acacacacac
ccaaaggacc
gtaactccag
gtaaaatatc
ttgtgaaatc
atttcaagta
tttctgagat
tgattgaccc
tgccatagta
gcagtctgtc
tgcctatggce
attttcttta
atatttgttt
agggactctc
ggttggcctt
agattaaaag
tgtaaggcag
gccattcctc
atgtagaatg
ttgttggtgg
gctcagtggt
cccagaaacc
ctcttctggg
aaattttcaa
gaaagaaaga
gagagagaaa
gaaagaaaga
tgtagctgta
agatggaaca
ttecttttttt
cctggaactc
tgcctctgcecce
ggctgacctt
tctgcacgac
gctcctgaat
ctcgacgatc
gccagcaact
ttccgcecccea
ccctgecttt
actgagggac
ctgtgacagg
gggcagggaa
atgtcacgcc
ctgttcttct
tctttttggt
ggaactcact
ctctgcctcce

tgcattaaac
tattggcagg
tggttaagag
caaccacatg
ttctggttgt
aaacttttaa
aagttcaaag
ggggcgggca
ttactgccat
cacaagcatc
actaaaaaga
aacgttcaat
ttccaggaga
aaagcactta
acaaagaacc
ggttttggtt
aaagtcagta
atatatgaca
taactgactg
tgtctgtatg
acacactgca
actaattttg
gttgatgttt
tatatagccc
gaactcatag
tatgcaccac
cacctgctat
ttccccagcece
ggtttttggt
tggtggtggt
taagagcact
acatggtggt
gtgtttgaag
aaggtgagga
aagaaagaaa
gaaagaaaga
aagaaaagac
gctgtgggtg
ggacctttct
ggtttttcga
actctgtaga
tcctgagtge
gacctcttgc
cacacctcgg
ggaaagcaag
ttgccaccct
caacaagtta
cccecegggte
taaagtcatc
cctgaggggt
tgtatatata
gatcctgaga
cagccctcte
agctcgagaa
ttttcgagac
ctgtagacca

cgagtgctgg

tgggcgtggt
aggatcaaga
cactgactgt
gtgactcaca
ctgaaaacag
aaaaaaataa
tcatcctgaa
ggaagggggt
ttcagaaggc
tgtgacacac
aatatttcag
tcccagcacc
tctaagcctce
aaataagaaa
aataaaaaaa
ttttaattaa
aattcagaca
aactgctgta
tgtcagcttg
tatgtctgtc
ttcaggttta
tggagattta
tgttattctt
tggctgtcct
agctccttct
aaggtcttat
gtagcccaca
tctcccaaat
ttgtttattt
gtttttttaa
gactgctctt
tcacaaccat
acagctccag
gggaggcaaa
gaaagagaga
aagaaagaaa
gtgtagctca
accttgtcct
ctttctttcet
gacagggttt
ccaggctggce
tgggatcaaa
tggcacatac
cagctgtggt
cactctttcc
ggccttaact
ccttttaggt
ctcccagtca
acttcaactt
cccggggtgce
tacccagggc
gaaagcaaag
ctcttacgaa
gcaaggatgc
agggtttctc
ggctggcctc
gattaaaggc
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195151
195201
195251
195301
195351
195401
195451
195501
195551
195601
195651
195701
195751
195801
195851
195901
195951
196001
196051
196101
196151
196201
196251
196301
196351
196401
196451
196501
196551
196601
196651
196701
196751
196801
196851
196901
196951
197001
197051
197101
197151
197201
197251
197301
197351
197401
197451
197501
197551
197601
197651
197701
197751
197801
197851
197901
197951

gtgcgccacc
catattgcct
cctctgtttt
ctcacacccc
ttctgctgtyg
atactctggce
tctccaacac
agcagtggag
caggccctca
cagggaggac
gagaaaatag
atttaccacc
aacctgacac
cttcacctca
acagtcttct
ctacagatat
cacactcagg
ccagtaccat
cacaacagca
tagctggggt
ccaggccacc
cgctggctcce
tgctctgtcc
agccaaggac
tgagggtact
ggcttggagg
tctgggaacyg
agcagggacc
gtggtgactc
ggtcctgtgg
caggaggtca
gggggcagat
accttcttca
gactaacagc
gactcaggtg
acagcctctc

ggccctgggg
agaggagccg
ctggcagaac
ctataggagt
tatcttctgce
aggaacccaa
gggagaagga
tgattctcct
tgggaaggga
cctgggtgac
tcaggttcac
cctgtgccett
tgaatgttcg
gcccaagcag
tgtggagagc
ttcttgggtce
ctaggaagga
ctctcttagg
ttccaaaggt
catttgtaat
acagtgtatt

acgcccggcec
gcctaacagg
ctgtatgcgg
attccattcc
gctgctgcetg
agcagaggtc
cgagtggcct
actagaccgg
tgtggtgtct
acaggtgtgt
cccacaaggc
aatatgatgt
ctattaggat
tttcccagge
cacttcctga
gagaaccttc
agcaagaaag
ggagacgcct
gacccctccc
ctggttctaa
ctgctgggtc
aggaagtact
cctggcttgg
ccccggaccce
tgaggcaagg
ctgatggtga
cttctcccca
ccgaggattg
tggactcagg
tgccaagggce
gcttgatgcg
gtcatacagc
accctcctca
cgagcacact
gtaccaggat
tgcctgcttce
gtggtctcca
ggcctgcectgt
ggaatgcacc
ggtggcccta
ccccectggagt
gaggaggcag
gtatgagttg
actaactggc
cataagctca
gtggtccagg
ctgcaggtag
gggcccactc
aggagaagtt
tggggcagtg
agagttctgg
tggctatcca
gattaatcac
gctagagaga
cctgagttca
gagatctggc
tacatgaaag

agggtgccag
gccctggett
cggagtgtgt
attcctctcc
ctgctgctcce

tcggggtgcece
gggggatgct
agcacgttga
gaagaaagcc
ttctggcacc
agtcagattc
ggcctggtge
gggttttcct
cctttctggg
ggagtttctg
cggaatcatc
tgaagagacg
ctttgcaggt
aaaaggaggt
ggtctgaatg
taataaccct
gcctgtgtga
gcacgccctg
tgctgctgga
actgcagtgg
agaactggct
aacgagccgc
gcccgcecggce
aggacaggca
tagccttctt
gggggggatt
tagctaccat
gtgcctggga
aaggttcact
ttgtttccac
tgctcagtca
gagaggttga
cccgagtgag
atgaggttga
aacctgtggce
ccceccectttatt
cctccactct
gtgctgacga
tcttgtctac
ctcttctctce
tggttggtac
gtgaccccgg
cttcttcctt
actgatgaga
gccaggggcce
gtaagcatct
ctgacccatg
acccttcccce
tggttcagcg
aatcccagca
cceccectette
agaaagaaag

attcttgagg
cctaccaccg
gggaagacat
caggagctcc
tcctegtgece
aggccatgct
gggctgggca
atgtgggcca
cagggctcct
tgggggaggt
tagaactcaa
agagccctac
ttgctgggcce
ttcectttete
attttttttg
ttccactgac
ctcccatccecce
aaacagaggt
acaaagaagg
acaggccctce
aaacaaggcc
cccctacatce
ggccgggtaa
ggcattgata
agctcctgga
gaggccatag
tgagctgaag
tctggccaaa
gaagctgtgg
ctctcctgcect
ggatggatgc
gcattgaggc
tggtatgggt
gagacaaagt
ctctgatccc
agaccaggaa
atcaggaggg
gcgttacttt
caagaagatt
cagagcgacc
gagctgcttc
cctccttact
accacaccag
tctgatgaga
aacccgctcc
ctacaatcag
ggggatgacg
cctcaggctg
ctgtattctc
aagctgttgg
ctaccatctc
ttcgccctga
actgttccta
gttaagagca
accacatggt
tggtgtatct
aaaagaaaga

gtctctcttc
tcgtctceccett
ggttatcccc
ttggagatgc
cctgctggcece
ggctgatcag
gccgcctgge
gagccagcag
gctgtctccc
gacccaagga
gggcccctte
catggcttac
ctggtctagc
aaggctctcc
g9gggggggt
ccaaaccagc
ctgcctcceccce
acctccacct
cccgctatgg
ctgtctccct
tacccagaag
gccatggccce
gccceccgatgg
tcceccgggge
tgtctttgtyg
cagctgggat
gaggccctag
gctgcaggtg
ctgcccttag
tatgctgcct
aggtggggct
acatacactt
tactagctct
gtctcaggca
tgccagaacc
agagcaggct
ccaggtgctt
ctgctgttgc
gttttgctct
ccaaggatcc
caatcaagga
gatgcccaaa
cctgaccagg
accccggcect
ttaggtgccg
tgtcctgtgg
aggggctgtc
gggcaaaccc
tgtggccctg
accatgtctg
ctacctccgt
ccagagacat
aagaaagtcc
ctgactgctc
ggctcacaac
gatggcagca
aagaaagaaa
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198001
198051
198101
198151
198201
198251
198301
198351
198401
198451
198501
198551
198601
198651
198701
198751
198801
198851
198901
198951
199001
199051
199101
199151
199201
199251
199301
199351
199401
199451
199501
199551
199601
199651
199701
199751

gaaagaaaga
aaaaagaaag
aggaagtccc
ttctttcectg
attcatctct
gggtgtcagc
ggctttatcc
ttgtagagct
gtaaatgatg
tcccagttgt
ggagggggcg
cacaacacac
tatccagtac
tgcccttage
cttgcgattc
cagggagctt
tcctgecgece
ccagctcctg
tgtttctgcc
gaccagatgt
gcaagtttta
ggtctccecgt
ttggccaagg
gatgaagaaa
gcactgactg
ggtgcctcac
ctgaagacaa
aaagaaagag
agaaagaaag
aaagaaaacc
accacctgaa
tcttcttacce
ctatcattct
aatattaatg
tgtgcaccac
attc

aagaaagaaa
aaagaaagaa
tctctatatc
atctgtctca
taccccatta
cctcgaagct
tcagactcct
gagggggttg
agacctgggt
catggagatg
gcaccccctt
caaaatccta
acatgccacc
ttgacaactg
cggggcagtg
cagggttctc
ctcctgaaat
cagaagaggg
tcactctttc
cacataacag
agatgccggce
cagcctatcc
tacagcaagg
cctcaggctc
ctcttccaaa
aaccatccgc
ctacagtgta
agagagagag
aaagaaagaa
tcagcctcat
gggctgaggc
agatcccccc
gttccctgga
tatgtatttt
gcatatgtga

gaaagaaaga
aggaagaaag
taacttccat
tatttagaag
agcttagaag
gccttgtcect
gtgagggttc
aggaatctgt
ctgattcgaa
agagagttaa
tcagagaatc
agtgcatgtg
gcatcgcatc
cctgcaggaa
tgggtcctgce
cgggaagcac
gcctcgggtce
tgatatccta
ctctggaaca
tggtctgatt
ttggagcaca
ttcgtgagac
gctgaaagtg
aggggtggtg
ggtcctgagt
aatgagatcc
cctacatata
agagaaagag
agaaagaaag
tgtttcgtgg
tgtggcccac
atccctccat
tcaaccccca
atgttatctg
acgccctcag

aagaaaggaa
gaagagaggg
ccctacagtce
tcatttgtag
aggggagaag
cagaaagtct
tgccccacac
cggaggaaaa
gtctcttttg
gggaagagga
tagaaaggaa
gccttggata
atggccttaa
gcctccgceac
caaagtccat
tggcagcctt
atcaggctca
accaaggcag
tctctggatg
gggtccaatt
cagctgaacc
tgctggtcct
taggcagtgc
agatggctca
tcaaatccca
gatgccctct
acaataaata
agagaaagaa
aaagaaagaa
tctagggtgt
agtggcccag
cctcecctctcece
aataaaatta
tgtgtgtctg
aggccagaag

6.3. Sequence of vav-cS5 construct (Sfil to Notl)

ggaaggaaga
ggagggaggyg
tccacctcectt
gttcccecctcet
tgagggtgca
gctttcctgt
tacgaagtgt
tcgagacaag
ctctacaagc
tgggccttag
gtatgggtcc
cggtcatgca
ctcactattc
agtacaagtc
ctggtgaggc
ctcctectcece
ggcacctggc
ccagccttcce
ttgagtcctg
ggactcattg
catcatcgat
tctcatgtgce
tcctggagca
gcaggtaaga
gcaaccatat
tctggtgtgt
aatctgaaag
agagagagaa
agaaagaaag
gtcttgcaca
tgttcagtgc
cctgcttact
aatatatata
catgtgtgca
aggagagtga

Features —
1 13 Sfil

45 2450 cS5"

2173 2173 cS5" mutation
2424 2447 FLAG Tag

2467 2471 Notl
1 ggcccgtacg gccgaattcg actcacaacc
51 ggctggattc aggcccagca gcttcaggga
101 agtgttgtat gggcagcatt tccccatcga
151 agtggatcga gagccagccg tgggatgcta

ccagaaacac
gatgccctgce
ggtccggcac
ttgacttgga

caccatggcg
gccagatgca
tacctggccce
taatccccag
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201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101
2151
2201
2251
2301
2351
2401
2451

gaccgaggtc
gaagaaggcg
agctggggca
atggagctgg
ggttcgcgaa
ccatgtccca
ctgatcacac
agagtacttc
ttgcccagcet
gccctccagce
acagacactg
ccctgcagcet
atccagtgga
gggcagcctg
tctggcagaa
ctgcccatcce
catcacggac
agcagcctcc
cgcctgcectgg
gaaggcgacc
agaacacccg
atggagtacc
gtcactgaaa
cggaggagaa
aacgagctgg
cgtccatggce
atgcctttgce
ctgtggccgce
acagagcaac
aactgttcaa
gtgtcctggt
cttctggcag
agccccattg
gcccacgacc
cagtgactcg
cggaccgaaa
attcggtccc
gttcccagac
tacttgcgaa
gtccctgagt
catggaccag
tgtacccacc
ctggatgaga
gcccatggac
cctccgcetag
gaattcctgce

aggccaccca
gagcaccagg
ctatgccaca
ttcgctgtat
gccaacaatt
gaagcacctt
aggacacgga
atcatccagt
gggccagctg
agaagcaagt
cagcagtacc
gctgcggaag
agcggagaca
gacgtgctgc
ccggcagcag
caggccccgt
atcatctcag
tcaggtcctg
tggggggaaa
atcatcagcg
caatgagtgc
accaggccac
agaatcaagc
gttcacagtc
tgttccaggt
agccaggacc
tgagccgggce
agctgtgtga
cggggcttga
catcagcagc
cccagttcaa
tggttcgacg
gaatgatggg
tgctcatcaa
gaaatcgggg
cctctggaat
tggccgaccg
cgacccaagg
agcagttgac
tcgtcaatge
gctccttecce
caaccctgac
gcatggatgt
agtctcgacg
aagctccctg
agcccggggg

actcctggag
tgggggaaga
cagctccaga
ccgtcacatt
gcagctcccce
cagatcaacc
gaacgagctg
accaggagag
aacccccagg
gtccctggag
gagtggagct
cagcagacca
gcagctggcec
agtcctggtg
atccgcaggg
ggaggagatg
ctctggtcac
aagacccaga
gctgaatgtg
agcagcaggc
agcggcgaga
tggcacgctc
gcgccgacag
ctgtttgagt
gaagaccctg
acaatgctac
agggtgccat
agcgctcaac
ccaaggagaa
aaccacctcg
ccgggagaac
gggtgatgga
gctatcctgg
caagccggac
gcatcaccat
ctgaagccat
gctgggggac
acgaggtctt
ggatacgtga
attcacagat
cagtcgtgtg
cctgtccttg
tgccaggcac
cccgcectcete
tccgactaca
atccactagt

ggcctggtge
tgggtttttg
acacgtatga
ctgtacaacg
tgctggtgtc
aaaggtttga
aagaagctgc
cctgcggatc
agcgcatgag
acctggctgce
ggctgagaag
tcatcctgga
gggaacgggg
tgagaagctg
ctgagcacct
ctggctgagg
cagcacgttc
ccaagtttgc
cacatgaacc
caagtccctg
tcctgaacaa
agcgcccact
gcgtggtgca
ctcagttcag
tccetecectg
tgccaccgtg
ttgctgtgcce
atgaaattca
cctcgtgtte
aggactacaa
ttgcccggcet
ggtgctgaag
gtttcgtgaa
gggaccttcc
tgcttggaag
tcacgacgcg
ctgaactacc
tgccaagtat
agccacagat
gccggagcca
ccctcaacct
accaagatgg
gtggaagaac
cccacctgcet
aggacgacga
tctagagcgg

aggagctgca
ctgaagatca
ccgctgtcecce
aacagaggct
ctggttgacg
ggagctgcgce
agcagaccca
caagctcagt
cagggagacg
agcgagaggc
caccagaaga
cgacgagctg
gtcccccececga
gccgagatca
gtgccagcag
tcaacgccac
atcatcgaga
ggccaccgtg
ccccecgcaggat
ctcaagaatg
ctgttgcgtc
tcagaaacat
gagtcggtga
cgttggcagc
tggtcgttat
ctgtgggaca
tgacaaggtg
aggctgaagt
ctggcacaga
cagcatgtct
ggaactacac
aagcaccata
caagcaacag
tgctgcgcett
tttgactctc
agatttctcc
ttatctacgt
tacactcctg
caagcaagtg
gcgccaccta
cactacaaca
cgagtttgac
ttttacgccecg
ggtctcttca
tgacaagtga
ccgce
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