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HIPPO PATHWAY BIOLUMINESCENT
BIOSENSOR

REFERENCE TO AN ELECTRONIC SEQUENCE
LISTING

The contents of the electronic sequence listing
(16177691sequencelistingST25-2.txt; size: 180 kB; date of
creation: Aug. 19, 2022) is herein incorporated by reference
in its entirety.

RELATED APPLICATION

This application claims the benefit of the filing date of
Application No. 62/580,186, filed Nov. 1, 2017, the contents
of which are incorporated herein by reference in their
entirety.

FIELD

This invention relates to bioluminescent biosensors for
non-invasively monitoring and/or quantifying in real-time,
in vitro or in vivo, activity of the Hippo signaling pathway.

BACKGROUND

Detailed understanding of biochemical pathways will
elucidate signaling mechanisms in physiological and patho-
logical processes, yielding insight into approaches for con-
trolling, treating, and preventing many diseases. The ability
to gain such insight is severely limited by the complexity of
such pathways and the difficulty in monitoring the activity of
key components once identified.

The Hippo pathway is a signaling cascade that plays
important roles in development (e.g., organ size control, 3D
body shape, and early embryo development), cancer (tum-
origenesis, metastasis, drug resistance, and immune eva-
sion), regeneration medicine (stem cell renewal and differ-
entiation and tissue homeostasis/regeneration), heart
development and disease (cardiomyocyte proliferation and
heart infarction/cardiac injury) and in the neuronal system
(neural fate and dendrite tiling)'®. Dysregulation of the
Hippo pathway is frequently observed in human cancers.
When Hippo signaling is activated by upstream regulators,
MST1/2 serine/threonine (S/T) kinases (mammalian
homologs of Drosophila Hippo) phosphorylate/activate
LATS1/2 kinases which subsequently phosphorylate/inacti-
vate their downstream effectors, transcriptional co-activator
Yes-associated protein (YAP) and its paralog transcriptional
co-activator with PDZ-binding motif (TAZ). S127-phospho-
rylated YAP (YAP-pS127) or S89-phosphorylated TAZ
(TAZ-pS89) bind to cytoplasmic protein 14-3-3 and are
prevented from binding to transcription factor TEAD to
trans-activate downstream gene targets in the nucleus (e.g.,
CTGF, CYR61, FGF1, etc.)!*'*. Although a few regulatory
factors of the Hippo pathway have been uncovered (actin
dynamics, cell matrix stiffness, cell-cell contact, and lyso-
phosphatidic acid (LPA)> °, comprehensive regulator
screens have been technically limited. An absence of avail-
able tools precludes measuring the dynamics and activity of
the Hippo pathway core components in a quantitative,
high-throughput and non-invasive manner.

SUMMARY

One aspect of the invention relates to a luminescent
biosensor, comprising: one or more fragments of firefly or
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NanoBiT luciferase or a functional equivalent thereof;, at
least one fragment of human YAP or a functional equivalent
thereof; and at least one vector.

In one embodiment, the biosensor comprises: a first
construct comprising an N-terminal luciferase fragment
(Nluc) or a functional equivalent thereof fused to the at least
one YAP fragment; a second construct comprising a C-ter-
minal luciferase fragment (Cluc) or a functional equivalent
thereof fused to human cytoplasmic 14-3-3 protein or a
functional equivalent thereof;, wherein the first construct and
the second construct are on separate vectors; wherein LATS-
dependent phosphorylation of the at least one YAP fragment
leads to binding with the human cytoplasmic 14-3-3 protein,
which results in binding of Nluc and Cluc to produce
luminescence.

In one embodiment, the biosensor comprises Nluc lucifer-
ase amino acids 1-416 of SEQ ID NO:6 or a functional
equivalent thereof; Cluc luciferase amino acids 394-550 of
SEQ ID NO:6 or a functional equivalent thereof; and YAP
fragment including 15 amino acids (residues 120-134; SEQ
ID NO:7) or a functional equivalent thereof.

In one embodiment, the biosensor comprises a single
construct including: an N-terminal luciferase fragment
(Nluc) or a functional equivalent thereof fused to the at least
one YAP fragment; and a C-terminal luciferase fragment
(Cluc) or a functional equivalent thereof fused to human
cytoplasmic 14-3-3 protein; wherein LATS-dependent phos-
phorylation of the at least one YAP fragment leads to a
conformational change and binding of Nluc and Cluc to
produce luminescence.

In one embodiment, the biosensor comprises Nluc lucifer-
ase amino acids 1-416 of SEQ ID NO:6 or a functional
equivalent thereof; Cluc luciferase amino acids 394-550 of
SEQ ID NO:6 or a functional equivalent thereof; and YAP
fragment including 15 amino acids (residues 120-134; SEQ
ID NO:7) or a functional equivalent thereof.

In one embodiment, the biosensor comprises a single
construct including a luciferase engineered at the C-terminal
fused to the one or more YAP fragment; wherein LATS-
dependent phosphorylation of the one or more YAP frag-
ment modulates luciferase activity to increase luminescence.
In one embodiment, the luciferase is engineered at the
C-terminal consisting of amino acids 1-544 (SEQ ID NO:6)
or a functional equivalent thereof.

In one embodiment, the biosensor comprises a first con-
struct comprising a LgBiT luciferase fragment or a func-
tional equivalent thereof fused to the at least one YAP
fragment or a functional equivalent thereof a second con-
struct comprising a SmBiT luciferase fragment or a func-
tional equivalent thereof fused to human cytoplasmic 14-3-3
protein or a functional equivalent thereof; wherein the first
construct and the second construct are on separate vectors;
wherein binding of the at least one YAP fragment with the
human cytoplasmic 14-3-3 protein and leads to binding of
LgBiT and SmBiT to produce luminescence. In one embodi-
ment, the biosensor comprises YAP fragment including 15
amino acids (residues 120-134; SEQ ID NO:7) or a func-
tional equivalent thereof.

In one embodiment, the biosensor comprises: a first
construct comprising a LgBiT luciferase fragment or a
functional equivalent thereof fused to the at least one YAP
fragment or a functional equivalent thereof; a second con-
struct comprising a SmBiT luciferase fragment or a func-
tional equivalent thereof fused to a TEAD fragment or a
functional equivalent thereof, or a first construct comprising
a LgBiT luciferase fragment or a functional equivalent
thereof fused to a TEAD fragment or a functional equivalent
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thereof; a second construct comprising a SmBiT luciferase
fragment or a functional equivalent thereof fused to the at
least one YAP fragment or a functional equivalent thereof;
wherein the first construct and the second construct are on
separate vectors; wherein interaction of the at least one YAP
fragment with the TEAD fragment leads to binding of
LgBiT and SmBiT to produce luminescence.

In one embodiment, the biosensor comprises: YAP frag-
ment comprising amino acids 50-171 of SEQ ID NO:2 or a
functional equivalent thereof; and TAED fragment compris-
ing amino acids 194-411 of SEQ ID NO:50 or a functional
equivalent thereof.

Another aspect of the invention relates to a method,
comprising: non-invasively monitoring and/or quantifying
in real-time, in vitro or in vivo, activity of the Hippo
signaling pathway, comprising transfecting a cell with a
luminescent biosensor as described herein, and detecting
luminescence; wherein an intensity of the luminescence is
indicative of amount of activity of the Hippo signaling
pathway.

Another aspect of the invention relates to a method for
monitoring and/or quantifying activity of the Hippo signal-
ing pathway, comprising: treating a cell with a luminescent
biosensor as described herein; and detecting luminescence
of the treated cell; wherein an intensity of the luminescence
is indicative of amount of activity of the Hippo signaling
pathway. In one embodiment, an intensity of the lumines-
cence is indicative of amount of LAT'S kinase activity in the
Hippo signaling pathway. In one embodiment, an intensity
of the luminescence is indicative of amount of YAP-TEAD
interaction in the Hippo signaling pathway. In one embodi-
ment, treating a cell comprises transfecting a cell with the
luminescent biosensor. In one embodiment, treating a cell
comprises lysing the cell and combining a cell lysate with
the luminescent biosensor.

In one embodiment, the method comprises: non-inva-
sively monitoring and/or quantifying in real-time, in vitro or
in vivo, activity of LATS kinase, comprising transfecting the
cell with a luminescent biosensor as described herein, and
detecting luminescence; wherein an intensity of the lumi-
nescence is indicative of amount of LATS kinase activity in
the Hippo signaling pathway.

In one embodiment, the method comprises: non-inva-
sively monitoring and/or quantifying in real-time, in vitro or
in vivo, YAP-TEAD interaction, comprising transfecting the
cell with a luminescent biosensor as described herein, and
detecting luminescence; wherein an intensity of the lumi-
nescence is indicative of amount of YAP-TEAD interaction
in the Hippo signaling pathway.

Another aspect of the invention relates to a method,
comprising: monitoring and/or quantifying activity of one or
more proteins of the Hippo signaling pathway, comprising
combining the one or more proteins with a luminescent
biosensor as described herein and at least one substance, and
detecting luminescence of the luminescent biosensor;
wherein an intensity of the luminescence is indicative of
effect of the at least one substance on activity of the one or
more proteins of the Hippo signaling pathway.

In various embodiments of the above method, the at least
one substance is selected from a chemical compound such as
a small molecule inhibitor (e.g., molecular weight below
about 500 Daltons), a large molecule inhibitor (e.g., molecu-
lar weight above about 500 Daltons), a biological agent
(e.g., antibody), protein, polypeptide, peptide, DNA
aptamer, microRNA, interfering RNA (shRNA, siRNA), a
sugar, lipid, glycoprotein, and glycolipid.
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Another aspect of the invention relates to a method for
monitoring and/or quantifying activity of the Hippo signal-
ing pathway in a biological sample obtained from a subject,
comprising: treating cells of the biological sample with at
least one reagent comprising the a luminescent biosensor as
described herein; and detecting luminescence of the treated
biological sample; wherein an intensity of the luminescence
is indicative of amount of activity of the Hippo signaling
pathway. In one embodiment, an intensity of the lumines-
cence is indicative of amount of LATS kinase activity in the
Hippo signaling pathway. In one embodiment, an intensity
of the luminescence is indicative of amount of YAP-TEAD
interaction in the Hippo signaling pathway. In various
embodiments, the biological sample comprises at least one
of tissue and blood. In one embodiment, the biological
sample comprises blood. In one embodiment, an intensity of
the luminescence is indicative of the cells being cancer cells.

Another aspect of the invention relates to a kit, compris-
ing: a luminescent biosensor as described herein; at least one
reagent; and, optionally, instructions for using the kit.

BRIEF DESCRIPTION OF THE DRAWINGS

For a greater understanding of the invention, and to show
more clearly how it may be carried into effect, embodiments
will be described, by way of example, with reference to the
accompanying drawings, wherein:

FIG. 1A is a schematic diagram of YAP1 protein structure
(SEQ ID NO:2) showing LATS phosphorylation site (S127)
and the surrounding 15 amino acid sequence (YAP15; SEQ
ID NO:7).

FIG. 1B is a western blot for GST pulldown assays
showing results confirming that YAP1S is sufficient for
interaction with cytoplasmic protein 14-3-3 in vitro.

FIG. 2A shows schematic diagrams of domain structures
of a LATS intermolecular biosensor, referred to as Nluc-
YAP15 (upper; SEQ ID NOs:6, 7) and 14-3-3-Cluc (lower;
SEQ ID NOs:4, 6), according to an embodiment of the
invention.

FIG. 2B is a schematic diagram showing the mechanism
by which a LATS intermolecular biosensor determines
LATS kinase activity.

FIG. 2C shows experimental results validating LATS
intermolecular biosensor activity, where biosensor activity
or NLuc-YAP15-S127 phosphorylation status were deter-
mined in HEK293 cells 48 hours after transfection by
luciferase assay or western blot, respectively. Data are
presented as mean+SD, n=3.

FIG. 2D shows experimental results confirming that a
LATS intermolecular biosensor responds specifically to
LATS kinase activity, by mutation of the LATS kinase
consensus motif (HXRXXS/T; H, histidine; R, arginine; X,
any amino acid; S, serine; T, threonine; SEQ ID NOs:71, 72)
in Nluc-YAP15 (SEQ ID NOs:7, 8). Data are presented as
mean+SD, n=3.

FIG. 2E shows experimental results confirming that LATS
intermolecular biosensor activity is reduced by MST or
LATS knockout. Data are presented as mean+SD, n=3.

FIG. 2F shows experimental results confirming that LATS
intermolecular biosensor can be stably expressed to detect
LATS kinase activity, wherein biosensor activity and phos-
phorylation status were monitored in a HEK293A cell line
with doxycycline (Dox)-inducible LATS2 overexpression
and stable LATS biosensor (LATS-BS) expression, and
biosensor activity and phosphorylation status of endogenous
YAP (YAP-pS127) and Nluc-YA15P-S127 (Nluc-YAP15-
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pS127) were determined at the indicated times by luciferase
assay and western blot, respectively. Data are presented as
mean=SD, n=3.

FIG. 3A is a schematic diagram showing the domain
structure of a LATS intramolecular biosensor based on SEQ
ID NOs:6, 7, 73, according to one embodiment.

FIG. 3B is a schematic diagram showing the mechanism
by which a LATS intramolecular biosensor determines
LATS kinase activity.

FIG. 3C is a bar chart showing results of a validation
study of an intramolecular LATS biosensor according to the
embodiment of FIG. 3A.

FIG. 4A is a schematic diagram showing the domain
structure of an engineered LAT'S biosensor based on SEQ ID
NOs:6, 7, according to one embodiment.

FIG. 4B is a schematic diagram showing the mechanism
by which an engineered LATS biosensor determines LATS
kinase activity.

FIG. 4C is a bar chart showing results of a validation
study of an engineered LATS biosensor according to the
embodiment of FIG. 4A.

FIGS. 5A-5D show diagrams of multiple cloning sites of
vectors (pBiT1.1-N [TK/LgBiT; SA]; pBiT2.1-C [TK/Sm-
BiT; 5B]; pET16b (5C)) and domain structures of constructs
(5D) used to make NanoBiT (NanoLuc) biosensors based on
Nluc and CLuc (SEQ ID NO:6), YAP15 (SEQ ID NO:7),
LgBiT (SEQ ID NO:52), SmBiT (SEQ ID NO:54), and
14-3-3 (SEQ ID NO:4), according to embodiments of the
invention.

FIG. 6 is a schematic diagram showing an overview of a
NanoBiT interaction system of a LATS NanoBiT biosensor
according to an embodiment of the invention.

FIG. 7 shows a coomassie brilliant blue (CBB) stained
SDS-PAGE of purified proteins for a LATS NanoBiT bio-
sensor.

FIG. 8A shows results of a NanoBiT biosensor assay of
overexpressed LgBiT-YAP15 WT and mutant (MUT) and
14-3-3-SmBiT in HEK293T cells as relative luminescence
to YAP15MUT-14-3-3.

FIG. 8B shows results of a NanoBiT LATS biosensor
assay for cancer cells.

FIG. 8C shows results of a NanoBiT LATS biosensor
assay for blood.

FIG. 9 shows results of an in vitro NanoBiT biosensor
assay using purified LgBiT-YAP15 (WT and mutant), 14-3-
3-SmBiT, and LATS2 kinase; upper panel shows the result
of the NanoBiT assay for YAP1SWT or mutant at two
different concentrations of biosensor (5 and 100 ng) as a
ratio of luminescence signal at different time points; lower
panel shows immunoblotting analysis and ponceau staining
of the respective samples with 100 ng of biosensor.

FIG. 10 shows the results of a kinase assay with purified
proteins; upper panel shows the NanoBiT LATS biosensor
assay for YAP15 WT and mutant (100 ng) with and without
lambda phosphatase after 30 min; the lower panels show the
relative immunoblotting and Ponceau staining for the
respective samples.

FIG. 11 shows diagrams of domain structures of eight
constructs used to make a YAP-TEAD biosensor based on
LgBiT (SEQ ID NO:52), SmBiT (SEQ ID NO:54), YAP50-
171 (SEQ ID NO:2), and TEAD1-194-411 (SEQ ID NO:50),
according to one embodiment.

FIG. 12 shows a schematic overview of a NanoBiT
interaction system of a YAP-TEAD NanoBiT biosensor
according to an embodiment of the invention.

FIG. 13 shows the results of an assay of overexpressed
YAP50-171 of SEQ ID NO:2 and TEAD1-194-411 of SEQ
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ID NO:50 in HEK293T cells lysed with passive lysis buffer,
for a biosensor with a combination of SmBiT-YAP50-171
(SEQ ID NO:2) and LgBiT-TEAD1-194-411 of SEQ ID
NO:50 constructs.

FIG. 14 shows the results of an assay for analyzing LATS
kinase activity under various stimuli regulating Hippo sig-
naling by live cell luciferase imaging, using an intermolecu-
lar LATS-BS as described herein.

FIG. 15 is a photomicrograph showing the results of an
experiment to determine subcellular LATS kinase activity
using an intermolecular LATS-BS as described herein,
obtained by bioluminescent microscopy.

FIG. 16 is a photograph showing LATS kinase activity in
mice by in vivo luciferase imaging, using an intermolecular
LATS-BS as described herein.

FIG. 17A is a schematic diagram showing a method for a
screening assay, and FIG. 17B shows the results of a
screening assay for identifying novel regulators of LATS
using an intermolecular LATS-BS as described herein and a
kinase inhibitor screen.

DETAILED DESCRIPTION OF EMBODIMENTS

In practicing the embodiments described herein, many
conventional techniques in cell biology, molecular biology,
protein biochemistry, immunology, and bacteriology are
used. These techniques are well-known in the art and are
provided in any number of available publications, such as
Current Protocols in Molecular Biology, Vols. I-I11, Ausubel,
Ed. (1997); Sambrook et al., Molecular Cloning: A Labo-
ratory Manual, Second Ed. (Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y., 1989). Unless specifically
defined herein, all technical and scientific terms used herein
generally have the same meaning as commonly understood
by one of ordinary skill in the art to which this invention
belongs.

One aspect of the invention relates to bioluminescence-
based biosensor constructs that non-invasively monitor real-
time in vitro and in vive activity of LATS kinase, the central
player of the Hippo signaling pathway. A LATS biosensor
(LATS-BS) as described herein quantifies LATS kinase
activity by split luciferase assay, a bioluminescence-based
technique that non-invasively monitors protein-protein
interactions in vitro and in vive in real-time with accurate
quantification, high sensitivity, and excellent reproducibility.
Embodiments of the biosensor constructs include fragments
of firefly (Photinus sp., e.g., Photinus pyralis) or NanoBiT
(also referred to as NanolLuc) luciferase and human YAPI.
Some embodiments include human cytoplasmic protein
14-3-3 or a fragment thereof.

Another aspect of the invention relates to a method for
non-invasively monitoring real-time in vitro and in vivo
activity of LATS kinase. In various embodiments, the
method includes using a LATS biosensor as described herein
to quantify LATS kinase activity. The embodiments provide
a bioluminescence-based technique for monitoring LATS
kinase activity with accurate quantification, high sensitivity,
and excellent reproducibility (see Examples for details).

A third aspect of the invention relates to bioluminescent
biosensor constructs and methods for non-invasively moni-
toring YAP-TEAD interaction, a critical step in regulation of
downstream target by the Hippo pathway. Embodiments of
the biosensor constructs include fragments of NanoBiT
luciferase and fragments of human YAP1 and TEADI, or
functional equivalents thereof, and provide a biolumines-
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cent-based technique for monitoring YAP and TEAD inter-
actions both in vitro and in vivo with high sensitivity,
stability, and reproducibility.

At least eight isoforms of YAP1 are known. SEQ ID NO:1
shows the full human YAP2L isoform mRNA (accession
number: AB567720) and SEQ ID NO:2 shows the amino
acid sequence. The fragments used in the embodiments
described herein were obtained from the YAP2L isoform of
YAP1 (SEQ ID NO:2). However, the fragments used in the
embodiments described herein may be obtained from any of
the isoforms, or may be functional equivalents thereof. In
this disclosure, the terms “YAP1” and “YAP” are used
interchangeably to refer to an isoform of YAP1. SEQ ID
NO:3 shows the full human 14-3-3 protein theta mRNA
(accession number: P27348) and SEQ ID NO:4 shows the
amino acid sequence. SEQ ID NO:5 shows the full length
firefly luciferase mRNA and SEQ ID NO:6 shows the
luciferase protein.

Since LATS phosphorylates S127 on YAP1 and cytoplas-
mic protein 14-3-3 binds specifically to phosphorylated but
not un-phosphorylated S127-YAP, embodiments were con-
structed for monitoring LATS kinase activity by measuring
the pS127-YAP/14-3-3 interaction.

In various embodiments, a LATS-BS includes a minimal
YAP1 fragment that interacts with 14-3-3 in a phosphory-
lation-dependent manner. The full length YAP1 protein was
not used to avoid confounding signals by post-translational
modifications of YAP1 by other upstream regulators. In one
embodiment, the minimal YAP1 fragment includes 15 amino
acids (YAP15) surrounding the 5127 LATS phosphorylation
site (amino acids 120-134; SEQ ID NO:7; FIG. 1A). Func-
tional equivalents may be used, such as other sizes of YAP1
fragments, such as, for example, longer (e.g., 16-20 amino
acids) or shorter (e.g., 12-14 amino acids) surrounding the
S127 (SEQ ID NO:2). Embodiments may include a YAP
fragment with a HxRxxS motif (SEQ ID NO:71). Since H,
R, and S residues but not other amino acids in the HXRxxS
motif (SEQ ID NO:71) on the YAP fragment are essential for
LATS biosensor function (see, e.g., FIG. 2D), variants of
YAP fragments with changes of amino acids other than
H/R/S may also be used. Larger fragments (e.g., 20-100
amino acids) may result in confounding signals.

Minimal YAP1 fragments were tested for interaction with
14-3-3 after phosphorylation by LATS2 kinase. Using in
vitro GST-pulldown assays, it was found that like full-length
YAP-GST, YAP15-GST could directly bind to 14-3-3 after
LATS phosphorylation while a phosphorylation-mutant
YAP15-S127A-GST (A, alanine) could not. FIG. 1B shows
that YAP15 is sufficient for interaction with 14-3-3 in vitro.
To collect the data, GST-tagged full length YAP (YAP-GST),
YAP15 with wild type sequence (YAP15-S127-GST), or
mutant YAP15 that cannot be phosphorylated by LATS
(YAP15-S127A-GST) was purified from bacterial cells and
1 pg of GST fusion protein was incubated for 20 minutes at
30° C. with recombinant LATS kinase. 100 pg of cell lysate
from human embryonic kidney cells (HEK293) transiently
expressing 14-3-3-Flag was added and YAP or YAP15-S127
or YAP15-S127A/14-3-3 binding was assessed by GST
pull-down with protein S-agarose beads, followed by west-
ern blot with anti-Flag (14-3-3-Flag) and anti-YAP-pS127
antibodies. The membrane was stained with Ponceau S to
visualize the fusion proteins.

Since the TEAD family consists of four members, other
TEADs (TEAD2-4) may also be used to replace TEADI to
make biosensors similar to the YAP-TEADI1 biosensor.

25

45

60

8
Throughout this disclosure, “TEAD1” and “TEAD” are used
interchangeably to refer to any one of the TEAD family
members.

In the following descriptions of various embodiments of
the biosensor, references to sequences and sequence listings
are made. Those of ordinary skill in the art will readily
appreciate that the invention is not limited to the specific
sequences described, as many variants are possible without
departing from the invention. For example, substitutions,
mutations, deletions, and/or additions of one or more
nucleotides or amino acids may be made, or may occur,
without substantial effect on functional properties of a
biosensor. Such a functional equivalent may have, for
example, 60%, or 70%, or 80%, or 90%, or more sequence
identity with a sequence described herein. Such functional
equivalents are intended to be included in the embodiments
of the invention.

1. LATS Biosensor
1.1 Intermolecular Biosensor

The biosensor was made by overlapping PCR using firefly
luciferase as a template. YAP15 and 14-3-3 were fused with
N-terminal and C-terminal luciferase fragments (Nluc and
Cluc), respectively, to create a LATS-B S. As shown in FIG.
2A, for Nluc-YAP1S5, firefly luciferase amino acids 1-416
(N-luciferase, Nluc) (SEQ ID NO: 6) were fused to the
N-terminal of YAP15 (120-134; SEQ ID NO:7) separated by
a glycine/alanine linker (GGAGG; SEQ ID NO:73); and for
14-3-3-Clue, luciferase amino acids 394-550 (C-luciferase,
Cluc; SEQ ID NO:6) were fused to the C-terminal of 14-3-3
(SEQ ID NO: 4) separated by a glycine/serine linker
(GGSGGGGSGG; SEQ ID NO:74). Biosensors were cloned
into the BamHI/NotI sites of the pcDNA3.1/hygro (+) vector
(SEQ ID NO:9, purchased from Invitrogen, Dublin, Ireland).
Primers are shown in SEQ ID NOs:10-16. The full length
sequences for Nluc-YAP15 and 14-3-3-Clue in pcDNA3.1/
hygro (+) vector are given in SEQ ID NOs:57 and 58,
respectively, wherein the underlined portions are the main
constructs and the rest is the vector.

The mechanism of action for how the LATS-BS deter-
mines LATS kinase activity is shown in FIG. 2B. At base-
line, there is no interaction between YAP15 and 14-3-3 so
the LATS-BS shows minimal bioluminescence activity.
However, LATS-dependent phosphorylation of YAPI15-
S127 leads to 14-3-3 binding, luciferase complementation,
and high bioluminescence signal.

In a validation study, LATS-BS was transfected alone or
together with LATS2 or/and MST2 into HEK293 cells and
biosensor activity or NLuc-YAP15-S127 phosphorylation
status were determined 48 hours after transfection by
luciferase assay or western blot, respectively. As depicted in
FIG. 2C, HEK293 cells transfected with LATS-BS alone had
low luciferase activity and this was correlated with a low
degree of Nluc-YAP15-S127 phosphorylation. Co-transfec-
tion of LATS-BS with MST2 was associated with increases
in both Nluc-YAP-S127 phosphorylation and luciferase
activity, and this effect was suppressed with lysophospha-
tidic acid (LPA), an inhibitor of the Hippo pathway. For
lysophosphatidic acid (LPA) treatment, cells were stimu-
lated with 10 uM LPA for 1 hour before collection (n=3).
LATS-BS co-expression with both MST2 and LATS2 was
correlated with further increases in Nluc-YAP15-S127 phos-
phorylation and luciferase activity. Collectively, these obser-
vations are consistent with a model where MST2 activates
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LATS2, which phosphorylates Nluc-YAP15-S127, leading
to binding with Cluc-14-3-3 and reconstitution of active
luciferase.

To further validate the biosensor construct model, con-
served residues (H, histidine; R, arginine; S) within the
LATS consensus phosphorylation motif (HxRxxS/T; x, any
amino acid; SEQ ID NOs: 71, 72) on Nluc-YAP15-S127
were mutated to A (H122A, R124A, and S127A). Each
individual mutation completely abolished Nluc-YAP15-
S127 phosphorylation and LATS-BS luciferase activity, as
shown in FIG. 2D. In addition, the basal LATS-BS signal
was reduced by knockout of endogenous MST1/2 in
HEK293A (50% reduction) or more dramatically by
LATS1/2 knockout HO % reduction), as shown in FIG. 2E.
LATS-BS was transfected into CRISPR-Cas9-generated
LATS1/2 or MST1/2 knockout HEK293 A and basal biosen-
sor activity was determined 48 hours after transfection
(n=3). Furthermore, inducible expression of LATS2 in
HEK293 A cells stably expressing LATS-BS showed that the
levels of LATS2 are correlated with the level of endogenous
YAP-pS127, Nluc-YAP15-pS127 as well as with LATS-BS
activity, as shown in FIG. 2F. Biosensor activity and phos-
phorylation status were monitored in a HEK293A cell line
with doxycycline (Dox)-inducible LATS2 overexpression
and stable LATS-BS expression. Cells were treated with 1
ng/mlL Dox for the indicated times and biosensor activity
and phosphorylation status of endogenous YAP (YAP-
pS127) and Nluc-YA15P-S127 (Nluc-YAP15-pS127) were
determined by luciferase assay and western blot, respec-
tively (n=3).

This LATS biosensor was also used to examine LATS
kinase activity in living cells and mice and to perform a
screening assay for regulators of LATS (see details in
Examples).

1.2 Intramolecular Biosensor

An intramolecular biosensor was made by overlapping
PCR using firefly luciferase as a template. In one embodi-
ment, firefly luciferase amino acids 1-416 (N-luciferase,
Nluc; SEQ ID NO:6) were fused to the N-terminal of YAP15
(120-134) (SEQ ID NO:7) separated by a glycine/alanine
linker (GGAGG; SEQ ID NO:73). Within the same open
reading frame, luciferase amino acids 394-550 (C-lucifer-
ase, Cluc; SEQ ID NO:6) were fused to the C-terminal of
14-3-3 separated by a glycine/alanine linker. For this bio-
sensor, LATS phosphorylates YAP15-5127 to cause a con-
formational change in the intramolecular LATS-BS, leading
to luciferase complementation and detectable biosensor
activity. Primers are shown in SEQ ID NOs:10, 16, 17, and
18.

The domain structure is shown in FIG. 3A and the
mechanism of action for how the LATS-BS determines
LATS kinase activity is shown in FIG. 3B. At baseline, there
is no interaction between YAP1S5 and 14-3-3 so the LATS-
BS shows minimal bioluminescence activity. However,
LATS-dependent phosphorylation of YAP15-S127 leads to
14-3-3 binding, luciferase complementation, and high bio-
luminescence signal.

To validate the intramolecular biosensor, the biosensor
was transfected alone or together with LATS2 or/and MST2
into HEK 293 cells and biosensor activity was determined 48
hours after transfection by luciferase assay. For LPA treat-
ment, cells were stimulated with 10 uM LPA, an inhibitor of
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the Hippo pathway, for 1 hour before collection (n=3).
Results are shown in FIG. 3C.

13 Engineered Biosensor

The biosensor was made by overlapping PCR using firefly
luciferase as a template. In one embodiment, the C-terminal
seven amino acids from firefly luciferase were removed to
create Eng-luc (544 amino acids). This construct was fused
to the N-terminal of YAP15 (amino acids 120-134; SEQ ID
NO:7). This brings the luciferase site in close proximity to
YAP15-5127 such that LATS-dependent phosphorylation of
YAP-S127 modulates luciferase activity directly. Primers
are shown in SEQ ID NOs:10 and 19.

The domain structure of the Eng-luc LATS biosensor
according to one embodiment is shown in FIG. 4A and the
mechanism of action for how the biosensor determines
LATS kinase activity is shown in FIG. 4B.

For validation of the Eng-luc LATS-BS, the biosensor
was transfected alone or together with LATS2 or/and MST2
into HEK293 cells and biosensor activity was determined 48
hours after transfection by luciferase assay. For LPA treat-
ment, cells were stimulated with 10 pM LPA for 1 hour
before collection (n=3). Results are shown in FIG. 4C.

1.4. NanoBiT Biosensor

For this biosensor YAP15 (aa 120-134; SEQ ID NO:7)
and 14-3-3 full length (aa 1-245; SEQ ID NO:4) were used.
As shown in FIG. 7-10, a YAP15 mutant was used as a
negative control in these experiments.

To clone YAP15 and 14-3-3 in NanoBiT (also referred to
as NanoLuc) vectors (purchased from Promega Corporation,
Madison, Wis., U.S.A.), primers with EcoR1 and Bglll
restriction sites were used. For the LgBiT-YAP15 construct,
primers shown in SEQ ID NOs:20-23 were used. For the
14-3-3-SmBiT construct, primers shown in SEQ ID NOs:
24-25 were used.

In the case of YAP1SWT (S127; SEQ ID NO:7) and
mutant (A127; SEQ ID NO:8), primers with EcoR1 and
Bglll flanking ends were annealed first and then they were
ligated into digested pBiT 1.1 N (TK-LgBiT) vector (SEQ
ID NO:26; purchased from Promega Corporation) with
N-terminal LgBiT domain. FIG. 5A shows the multiple
cloning site. For making the 14-3-3-SmBiT construct, in
order to amplify 14-3-3 gene, standard PCR using the above
mentioned primers was done by using 14-3-3 as a template.
PCR product was digested using EcoR1 and Bglll restriction
enzymes and was ligated into pBiT 2.1 C (TK-SmBiT;
purchased from Promega Corporation) (SEQ ID NO:27)
with SmBiT (11 amino acid) sequence at the C-terminus.
FIG. 5B shows the multiple cloning site.

To make LgBiT-YAP15 (WT and mutant) and 14-3-3-
SmBIiT constructs for protein expression and purification in
E. coli, the primers shown in SEQ ID NOs:28-30 were used
for the LgBiT-YAP15 construct, and the primers shown in
SEQ ID NOs:31-32 were used for the 14-3-3-SmBiT con-
struct. For PCR, LgBiT-YAP15 and 14-3-3-SmBiT in Nano-
BiT vectors were used as template. pET16b vector (SEQ ID
NO:33; purchased from Novagen (Millipore (Canada) Ltd.,
Etobicoke, Canada) was used for overexpression of LgBiT-
YAP15 (WT and mutant) and 14-3-3-SmBiT as His-tagged
proteins. FIG. 5C shows the multiple cloning site.

FIG. 5D shows a schematic representation of the LgBiT-
YAP15 and 14-3-3-SmBiT constructs. SEQ ID NOs:59, 60,
61, and 62 give the full length sequences for LgBiT-YAP15
in pBiT 1.1 N vector, 14-3-3-LgBiT in pBiT2.1-C vector,
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LgBiT-YAP15 in pET16b vector, and SmBiT in pET16b
vector, respectively, wherein the underlined portions are the
main constructs and the rest is the vector.

FIG. 6 is a schematic diagram showing an overview of the
NanoBiT interaction system. YAP15 and 14-3-3 are fused to
LgBiT and SmBiT, respectively. Interaction of purified
fusion proteins or overexpressed proteins in the cells leads
to structural complementation of LgBiT with SmBiT that
consequently generates a functional enzyme with bright
luminescence.

For protein expression, the E. coli strain CodonPlus
(DE3)-RIPL was transformed and used to purify the respec-
tive proteins. E. coli with the respective construct were
grown until an OD600 value of 0.6-0.8 and then induced
with 0.3 mM isopropyl-f-D-thiogalactopyranoside (IPTG)
overnight at 20° C. Protein purification was carried out by
incubating cells at 4° C. with DNase I (10 pg/ml) followed
by cell lysis by sonication. Bacterial lysates were centri-
fuged to collect soluble fractions and His-tagged proteins
were purified from the supernatant via Ni-affinity purifica-
tion. After eluting and concentrating, proteins were sub-
jected to dialysis against standard buffer containing 30 mM
Tris-HCI, pH 7.5, 150 mM NaCl, 5 mM MgCl2, and 2 mM
DTT. All purified proteins were analyzed by SDS-PAGE and
stored at -80° C. FIG. 7 shows coomassie brilliant blue
(CBB) stained SDS-PAGE of purified proteins for the bio-
Sensor.

NanoBiT Assay for YAP15-14-3-3 in Cells.

A NanoBiT assay was prepared for YAP15-14-3-3 in
cells. HEK293T cells (3x10°) were transfected using Polyjet
transfection reagent according to the manufacturer’s instruc-
tions in 12-well plates by using 250 ng of each plasmid DNA
per transfection. After 48 h the cells were lysed with passive
lysis buffer and the NanoBiT assay of overexpressed LgBiT-
YAP15 WT and mutant and 14-3-3-SmBiT was performed.
Relative luminescence to YAP15SMUT-14-3-3 was deter-
mined as shown in FIG. 8A.

NanoBiT Assay for YAP15-14-3-3 Using Cancer Cells.

Cancer cells (A549, H1299, and HEK293) were treated
with okadaic acid for 1 h to activate LATS before lysing with
passive lysis buffer. Then, 350 pg cell lysate was untreated
or treated with calf intestine phosphatase (CIP) to inactivate
the biosensor, followed by LATS pulldown and measure-
ment of LATS kinase activity in vitro using purified LATS
BS. As shown in FIG. 8B, the NanoBiT LATS-BS produced
a strong signal for all three types of cancer cells.

NanoBiT Assay for YAP15-14-3-3 Using Blood.

Mononuclear cells were separated from fresh human
blood and then lysed with passive lysis buffer. Then, 350 ng
cell lysate was used to pull-down LATS kinase and measure
its activity in vitro using purified NanoBiT LATS-BS. As
shown in FIG. 8C, the NanoBiT LATS-BS produced a strong
signal.

NanoBiT Assay Using Purified Proteins.

In order to test the LATS NanoBiT biosensor in vitro, a
kinase assay was done using purified LgBiT-YAP15 (WT
and mutant), 14-3-3-SmBiT and LATS2 as the kinase. The
assay was done with two different concentrations of biosen-
sor (100 ng and 5 ng). After 1, 10, 20, 30 min and 1, 2, 4 and
20 h luminescence was measured and also phosphorylation
level was checked using WB. Results are shown in FIG. 9.
The upper panel shows the result of NanoBiT assay for
YAP15WT and mutant at the two different concentrations of
biosensor (5 and 100 ng) as a ratio of luminescence signal
in the presence to absence of LATS as a kinase in different
time points. The lower panel shows immunoblotting analy-
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sis and Ponceau staining of the respective samples from the
experiment with 100 ng of biosensor.

Kinase Assay with and without Phosphatase.

To confirm that the biosensor is phosphorylation depen-
dent and works through LATS, lambda phosphatase was
used and luminescence as well as phosphorylation was
determined. The results show that treating with lambda
phosphatase abolishes luminescence. In FIG. 10 the upper
panel shows the result of an assay for the biosensor with
YAP15 WT or mutant (100 ng) with and without lambda
phosphatase after 30 min. The Y axis shows the ratio of
luminescence in the presence of LATS and in the absence of
LATS. The lower panels show the relative immunoblotting
and Ponceau staining for the respective samples

2. YAP-TEAD Biosensor

YAP transcriptionally activates downstream genes by
interacting with the TEAD family of transcription factors
(i.e., TEAD1-4). To monitor interaction between YAP and
TEAD, a NanoBiT split luciferase biosensor was developed
that quantifies YAP1 and TEADI interaction. This biosensor
is based on a YAP fragment (residues 50-171; SEQ ID
NO:2)-TEAD1 fragment (residues 194-411; SEQ ID
NO:50) complex, in which YAP wraps around the globular
structure of TEAD1. FIG. 12 shows a schematic overview of
the NanoBiT interaction system of a YAP-TEAD NanoBiT
biosensor as described herein. The YAP1 mRNA and amino
acid sequences are given in SEQ ID NOs:1 and 2, respec-
tively. The TEAD1 mRNA and protein sequences are given
in SEQ ID NOs:49 and 50, respectively. The Large BiT
(LgBiT) mRNA and protein sequences are given in SEQ ID
NOs:51 and 52, respectively. The Small BiT (SmBiT)
mRNA and protein sequences are given in SEQ ID NOs:53
and 54, respectively. The vectors were pcDNA3.1/hygro(+)
(SEQ ID NO:9), pcDNA3.1/hygro(+)-Flag (SEQ ID
NO:55), and pcDNA3.1/hygro(+)-Myc (SEQ ID NO:56).

Eight NanoBit split luciferase constructs were made using
the primers as listed below. The domain structures of the
eight constructs are shown in FIG. 11.

Construct 1:

LgBiT-YAP50-171-Flag (overlapping PCR):

SEQ ID NO:34. B1-Kozak-LgBiT-F primer (41 nucleo-
tides):

SEQ ID NO:35. LgBiT-(GS)-R primer (54 nucleotides):

SEQ ID NO:36. (GS)-YAPS0-F primer (69 nucleotides):

SEQ ID NO:37. N1-YAP171-Flag-R primer (63 nucleo-
tides)

Construct 2:

Flag-YAP50-171-LgBiT (overlapping PCR):

SEQ ID NO:38. B1-YAPS50-F primer (32 nucleotides):

SEQ ID NO:39. (GS)-YAP171-R primer (68 nucleotides):

SEQ ID NO:40. (GS)-LgBiT-F primer (66 nucleotides):

SEQ ID NO:41. N1-LgBiT-R primer (43 nucleotides):

Construct 3:

SmBiT-YAP50-171-Flag (tandem PCR):

SEQ ID NO:42. B1-Kozak-SmiBiT-(GS)-F primer (98
nucleotides):

SEQ ID NO:36. (GS)-YAPS50-F primer (69 nucleotides):

SEQ ID NO:37. N1-YAP171-Flag-R primer (63 nucleo-
tides)

Construct 4:

Flag-YAP50-171-SmBiT (tandem PCR):

SEQ ID NO:38. B1-YAP50-F primer (32 nucleotides)

SEQ ID NO:39. (GS)-YAP171-R primer (68 nucleotides)
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SEQ ID NO:43. N1-SmBiT-(GS)-R primer (97 nucleo-
tides):
Construct 5:

LgBiT-TEAD1-194-411-Myc (overlapping PCR):

SEQ ID NO:34. B1-Kozak-LgBiT-F primer (41 nucleo-
tides)

SEQ ID NO:35. LgBiT-(GS)-R primer (54 nucleotides)

SEQ ID NO:44. (GS)-TEAD-194-F primer (73 nucleo-
tides):

SEQ ID NO:45. N1-TEAD411-Myc-R primer (73 nucleo-
tides):

Construct 6:

Myc-TEADI1-194-411-LgBiT (overlapping PCR)

SEQ ID NO:46. BI-TEAD194-F primer (36 nucleotides):

SEQ ID NO:47. GS-TEAD-411-R primer (69 nucleo-
tides):

SEQ ID NO:40. (GS)-LgBiT-F primer (66 nucleotides)

SEQ ID NO:41. N1-LgBiT-R primer (43 nucleotides)

Construct 7:

SmBiT-TEAD1-194-411-Myc (tandem PCR)

SEQ ID NO:42. B1-Kozak-SmiBiT-(GS)-F primer (98
nucleotides)

SEQ ID NO:48. (GS)-TEAD194-F primer (73 nucleo-
tides):

SEQ ID NO:45. N1-TEAD411-Myc-R primer (73 nucleo-
tides)

Construct 8: Myc-TEAD-194-411-SmBiT (tandem PCR)

SEQ ID NO:46. B1-TEAD194-F primer (36 nucleotides)

SEQ ID NO:47. GS-TEAD-411-R primer (69 nucleo-
tides)

SEQ ID NO:43. N1-SmBiT-(GS)-R primer (97 nucleo-
tides)

Cloning.

To make constructs 1 and 5, overlapping PCR was per-
formed using the above primers, and they were inserted into
BamH1/Notl cloning site of pcDNA3.1/hygro. For con-
struct 1, pBiT1.1-N(TK/LgBiT) and full length YAP were
used as templates to perform PCR. For construct 5, pBiT1.1-
N(TK/LgBiT) and full length TEAD1 were used to perform
PCR.

To make constructs 2 and 6, overlapping PCR was per-
formed using the above primers, and they were inserted into
BamH1/Notl cloning site of pcDNA3.1/hygro-Flag/Myc.
For construct 2, pBiT1.1-C(TK/LgBiT) and full length YAP
were used to perform PCR. For construct 6, pBiT1.1-C(TK/
LgBiT) and full length TEAD1 were used to perform PCR.

To make constructs 3 and 7, tandem PCR was performed
using the above primers, and they were inserted into
BamH]1/Notl cloning site of pcDNA3.1/hygro. For both
constructs full length YAP and TEADI1 were used respec-
tively to perform PCR.

To make construct 4 and 8, overlapping PCR was per-
formed using the above primers, and they were inserted into
BamH1/Notl cloning site of pcDNA3.1/hygro-Flag/Myec.
For both constructs full length YAP and TEAD1 were used
respectively to perform PCR.

SEQ ID NOs:63-70 give the full length sequences for
constructs 1-8, respectively, wherein, in each sequence, the
underlined portion is the main construct and the rest is the
vector.

Validation.

Different combinations of the eight constructs were used
in assays in order to find the best orientation for the
biosensor. The assays used overexpressed YAP50-171 and
TEAD1-194-411 in HEK293T cells lysed with passive lysis
buffer. All combinations of SmBiT and LgBiT biosensors
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worked, but the combination of SmBiT-YAP50-171 and
LgBiT-TEAD1-194-411 showed the highest signal and sen-
sitivity (FIG. 13).

Discussion

The embodiments and experiments described herein
establish the LATS biosensor embodiments as the first LATS
biosensor that can accurately monitor LATS kinase activity
and intensity of Hippo signaling in vitro and in vivo, and its
use in a new bioluminescence (BLI) method. In addition, the
embodiments and experiments described herein establish the
YAP-TEAD biosensor embodiments as the first biosensor
that can accurately monitor YAP and TEAD interaction,
which is essential for elucidating the function of YAP in the
Hippo pathway. Although BLI is widely used for reporting
promoter activity and imaging tumors in mice, few studies
have used it to measure protein function at the cellular level
and even fewer studies have examined subcellular protein
function using bioluminescence microscopy. The ability to
detect LATS kinase activity in individual cells and in blood
as provided by the embodiments described herein has appli-
cations for evaluating heterogeneous dynamics of LATS
kinase activity in cell culture as well as for the real-time
monitoring of Hippo signaling responses to various drug
treatments, and in applications such as detecting Hippo
pathway signaling in biological samples such as tissue and
blood obtained from subjects. In particular, the results show
that a biosensor as described herein may be useful for
detecting cancerous cells in biological samples such as
tissue. The results of in vivo experiments in mice further
illustrate how LATS-BS embodiments may be used to
preclinically examine the effects of a variety of drugs on
LATS kinase activity in vivo.

A biosensor as described herein may be provided in a kit
to measure the Hippo signaling pathway, for use in vitro and
in vivo. For example, a kit may include one or more LATS
biosensor such as an intermolecular biosensor, intramolecu-
lar biosensor, engineered biosensor, or NanoBiT biosensor,
and/or a YAP-TEAD biosensor as described herein, option-
ally with one or more reagents suitable for using the kit in
an assay for a specified biological sample or cell type, and
instructions for proper use of the kit. The reagent may be, for
example, a reagent appropriate for in vitro use or for in vivo
use, a buffer, cell lysis buffer, etc.

Example

The following example provides details of the methods
used to make and use an intermolecular LATS biosensor as
described herein.

1. Determine activity of purified LATS protein and LATS
in cells by in vitro luciferase assay (described above and
shown in FIGS. 2C, 2D, 3C, 8, and 13).

2. Determine interaction of YAP and TEAD in cells by in
vitro luciferase assay (described above and shown in FIG.
13).

3. Determine LATS kinase activity under various stimuli
regulating Hippo signaling by live cell luciferase imaging.

For live cell imaging, LATS-BS or a pGL3-control vector
were transfected into HEK293, MDA-MB-231 or A549
cells. After 48 hours, cells were trypsinized and collected in
a black, clear bottomed, 96-well plate. 150 pg/ml D-lu-
ciferin (D-Luciferin, Potassium Salt, GoldBio #L.UCK-250)
in media was added to each well 5-10 min before imaging.
Exposure time for images was approximately 3 min/plate.
Imaging was performed using a LightTools Research system
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(Synopsys, Ltd., Mountain View, Calif., USA) dark box and
a Hamamatsu ORCA-Flash4.0 V2 digital CMOS camera
over the course of 20 minutes to establish optimal peak
luciferase activity. The bioluminescence of the regions of
interest was analyzed for total emission flux using Image-
Pro® Plus software (Media Cybernetics, Inc., Rockville,
Md., USA).

Experiments were conducted to further validate the LATS
intermolecular biosensor and explore potential applications
for its use. The LATS-BS responded to numerous signals
reported to modulate Hippo pathway activity, including cell
confluency, drugs activating Hippo signaling (Forskolin,
PI3K inhibitor, PDK inhibitor, F-IBMX, and 2-deoxy-glu-
cose) and Hippo signaling inhibitors (LPA, EGF, Insulin,
S1P, and TPA). The LATS-BS is activated by LATS in
various cell lines (e.g., A549, MDA-MB231). Notably, in
these experiments biosensor activity was measured in both
cell lysates and in live cells using luciferase assay and BLI
respectively. Collectively, these data illustrate the broad
range of potential applications for the LATS-BS in moni-
toring Hippo pathway activity.

The following compound treatments were used for in
vitro luciferase assay and live cells imaging: RAF inhibitor
(GW5054, Cayman Chemical, Ann Arbor, Mich., USA),
ATR inhibitor (CGK733, Cayman Chemical), PI3K inhibi-
tor 1 (GDCO0941, Cayman Chemical), PI3K inhibitor 2
(LY294002, Cayman Chemical), PDK inhibitor
(GSK2334470, Cayman Chemical)}—10 uM for 4 hours;
EGF-100 ng/mL for 1 hour; insulin (Sigma #91077C)—10
pg/ml for 1 hour, F/IBMX (Forskolin, Cayman Chemical/
IBMX, Cayman Chemical)—0.1-10 uM for Forskolin and
100 uM for IBMX for 1 hour; L-a-lysophosphatidic acid
(LPA) (Sigma #1.7260)—0.1-10 pM for 1 hour, sphin-
gosinel-phosphophate (S1P)—1 puM for 1 hour; 12-O-tet-
radecanoylphorbol-13-acetate (TPA) (#41745; Cell Signal-
ing Technology, Inc., Danvers, Mass., USA)—5 nM for 1
hour; 2-deoxy glucose (#D8375, Sigma-Aldrich Canada
Co., Oakville, Ontario, Canada)—25 mM for 1 hour. The
results are shown in FIG. 14.

4. Determine subcellular LATS kinase activity by biolu-
minescent microscopy.

Using the intermolecular LATS-BS, a new method was
developed for the Olympus L[LV200 Bioluminescence
Imager, and LATS kinase activity was visualized and quan-
tified at the individual cell level in cancer cell lines. 3.5 mM
D-luciferin was added to the media culturing HEK293A,
A549 or MDA-MB231 cells stably expressing LATS-BS at
5-10 min before imaging. Images were captured using
Olympus LV200 Bioluminescence Imager with exposure
times ranging from 30 seconds (HEK293A) to 10 min
(MDA-MB-231, A549). The results are shown in FIG. 15.
The difference in biosensor signal intensity among indi-
vidual cells represents altered endogenous LATS kinase
activity rather than differential LATS-BS expression levels
since only the LATS-phosphorylated fraction of LATS-BS
should emit bioluminescence. In addition, data showed that
both the levels and subcellular localization of LATS-BS
bioluminescence (cytoplasm where LATS is expressed) and
GFP (control, nucleus/cytoplasm) were different in the same
cell. This technology also allowed comparison of the het-
erogeneity of LATS kinase activity among cancer cell lines
by assessing the distribution of luciferase activity. Further,

Sequences
SEQ ID NO: 1.

2L mRNA (1,401 nucleotides)
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and of particular significance, using biophotonics BLI,
LATS kinase activity was detected in vivo in mice. The
subcellular activity of LATS kinase can be also visualized by
bioluminescent imaging.

5. Measuring LATS kinase activity in mice by in vivo
luciferase imaging.

Further, and of particular significance, using biophotonics
BLI, LATS kinase activity was detected in vivo in mice. All
mouse procedures were approved by the Queen’s University
Animal Care Committee (UACC) and performed in accor-
dance with institutional policies. To visualize LATS kinase
activity in vivo, 12-week-old female BALB/c mice were
anesthetized by exposure to 1-3% isoflurane. 3x106
HEK293 cells transfected with an intermolecular LATS-BS
alone (LATS-) or together with LATS (LATS+) were sus-
pended in 100 pl of sterile PBS and injected into the
mammary fat pad. Two days after the injection, post-surgery
mice received 150 mg/kg of D-luciferin (Cedarlane) dis-
solved in PBS by intraperitoneal injection. Imaging of
ventral view was performed using a LightTools Research
system (Encinitas, Calif.) dark box and a Hamamatsu
ORCA-Flash4.0 V2 digital CMOS camera over a course of
30 minutes to establish optimal peak luciferase activity.
Pseudo-colored parametric overlays of BLI with anatomical
reference images were dynamically constructed for each
individual animal at comparative time points. The biolumi-
nescence (BLI) of the regions of interest (ROI) was then
analyzed for total emission flux using Image Pro Plus
software. The results are shown in FIG. 16, where the arrow
(right panel) points to the area where high intensity lumi-
nescence (red in heatmap) was detected.

6. Identifying novel regulators of LATS by a kinase
inhibitor screen.

The intermolecular LATS-BS was used to search for
novel kinases regulating Hippo signaling with a small-scale
kinase inhibitor screen. The LATS-BS was transfected into
HEK293A. Cells were passed into a 384-well plate the
following day. 48 hours after transfection, cells were treated
with the Tocriscreen Kinase Inhibitor Toolbox (Tocris Bio-
science #3514) with each drug administered at 10 uM in
DMSO for 4 hours in duplicate. Biosensor activity was then
measured by luciferase assay. Fold change ratios were
generated by comparing biosensor activity for each drug
with that of DMSO-treated controls. The screening sche-
matic and results are shown in FIGS. 17A and 17B, respec-
tively. Of 80 kinase inhibitors screened, six kinase inhibitors
activated the biosensor (i.e., inhibitors of VEGFR, MEK,
GSK-3, PKB/Akt, EGFR, and CDK) while six inhibitors
reduced the biosensor signal (i.e., inhibitors of TrkA, Broad,
SYK, ATR/ATM, CHK1, and SGK). From these candidate
LATS regulators, VEGFR1/2, GSK-3a/b, CDK4, TrkA,
SYK, Broad, and SGK are novel. The screen results were
confirmed by luciferase assays using the LATS-BS and an
STBS-luciferase reporter that measures the transactivating
function of YAP/TAZ32. The kinase inhibitors had the
opposite effects on LATS-BS and STBS reporter, suggesting
that the screen had identified true regulators of Hippo
signaling. It is expected that future large-scale screens using
the LATS-BS will identify additional new activators or
inhibitors of the Hippo signaling pathway.

All cited publications are incorporated herein by reference
in their entirety.

isoform

(accession number: AB567720

ATGGATCCCGGGCAGCAGCCGCCGCCTCAACCGGCCCCCCAGGGCCAAGGGCAGCCGCCTTCGTC

AGCCCCCGCAGGGGCAGGGCCCGCCGTCCGGACCCGGGCAACCGGCACCCGCGGCGACCCAGGT
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-continued
GGCGCCGCAGGCACCCCCCGCCEGECATCAGATCGTGCACGTCCGCGGGCACTCGGAGACCGAC
CTGGAGGCGCTCTTCAACGCCGTCATGAACCC CAAGACGGCCAACGTGCCCCAGACCGTGCCCA
TGAGGCTCCGGARGCTGCCCGACTCCTTCTTCAAGC CGCCGGAGCCCARATCCCACTCCCGACA
GGCCAGTACTGATGCAGGCACTGCAGGAGCCCTGACTCCACAGCATGTTCGAGCTCATTCCTCT
CCAGCTTCTCTGCAGTTGGGAGCTGTTTCTCC TGGGACACTGACCCCCACTGGAGTAGTCTCTG
GCCCAGCAGCTACACCCACAGCTCAGCATCTTCGACAGTCTTCTTTTGAGATACCTGATGATGT
ACCTCTGCCAGCAGGTTGGGAGATGGCARAGACATC TTCTGGT CAGAGATACT TCTTARATCAC
ATCGATCAGACAACAACATGGCAGGACCCCAGGAAGGCCATGCTGTCCCAGATGAACGTCACAG
CCCCCACCAGTCCACCAGTGCAGCAGAATATGATGAACTCGGC TTCAGCCATGAACCAGAGAAT
CAGTCAGAGTGCTCCAGTGARACAGCCACCACCCCTGGCTCCCCAGAGCCCACAGGGAGGCGTC
ATGGGTGGCAGCAACTCCAACCAGCAGCAACAGATGCGACTGCAGCAACTGCAGATGGAGAAGE
AGAGGCTGCGGCTGARACAGCAAGAACTGCTT CGGCAGGCAATGCGGAATATCAATCCCAGCAC
AGCARATTCTCCAARATGTCAGGAGTTAGCCCTGCGTAGCCAGTTAC CAACACTGGAGCAGGAT
GGTGGGACTCAAAATCCAGTGTCTTCTCCCGGGATGTC TCAGGAATTGAGAACAATGACGACCA
ATAGCTCAGATCCTTTCGTTAACAGTGGCACCTATCACTCTCGAGATGAGAGTACAGACAGTGE
ACTARGCATGAGCAGCTACAGTGTCCCTCGAACCCCAGATGACTTCCTGAACAGTGTGGATGAG
ATGGATACAGGTGATACTATCAACCARAGCACCCTGCCCTCACAGCAGAACCGTTTCCCAGACT
ACCTTGAAGCCATTCCTGGGACARATGTGGACCT TGGAACACTGGAAGGAGATGGAATGAACAT
AGAAGGAGAGGAGCTGATGCCAAGT CTGCAGGAAGC TTTGAGT TCTGACATCCTTAATGACATG
GAGTCTGTTTTGGCTGCCACCAAGC TAGATAAAGAAAGCTTTCTTACATGGTTATAG

SEQ ID NO: 2. Human YAP1l isoform 2L protein (504 amino acids)
MDPGQQPPPQPAPQGQGQPPSQPPQGQGPPSGPGQPAPAATOAAPQAPPAGHQIVHVRGDSETD

LEALFNAVMNPKTANVPQTVPMRLRKLPDSFFKPPEPKSHSRQASTDAGTAGALTPQHVRAHSS
PASLQLGAVSPGTLTPTGVVSGPAATPTAQHLRQSSFEIPDDVPLPAGWEMAKTSSGQRYFLNH
IDQTTTWQDPRKAMLSQMNVTAPTSPPVQONMMNSASGPLPDGWEQAMTQDGEIYY INHKNKTT
SWLDPRLDPRFAMNORI SQSAPVKQOPPPLAPQSPOGGVMGESNSNOOOOMRLOOLOMEKERLRL
KQOELLRQAMRNINPSTANSPKCQELALRSQLPTLEQDGGTONPVSSPGMSQELRTMTTNSSDP
FLNSGTYHSRDESTDSGLSMSSYSVPRTPDDFLNSVDEMDTGDTINQSTLPSQONRFPDYLEAT
PGTNVDLGTLEGDGMNI EGEELMPSLQEALSSDILNDMESVLAATKLDKESFLTWL

SEQ ID NO: 3. Human 14-3-3 protein theta mRNA (738 nucleotides)
(accession number: P27348)
ATGGAGAAGACTGAGCTGATCCAGAAGGCCAAGCTGGCCGAGCAGGCCGAGCGCTACGACGACA
TGGCCACCTGCATGAAGGCAGTGACCGAGCAGGGCGCCGAGCTGTCCAACGAGGAGCGCAACCT
GCTCTCCGTGGCCTACAAGAACGTGGTCGGGGGCCGCAGGTCCGCCTGGAGGGTCATCTCTAGC
ATCGAGCAGAAGACCGACACCTCCGACAAGAAGTTGCAGCTGATTAAGGACTATCGGGAGAAAG
TGGAGTCCGAGCTGAGATCCATCTGCACCACGGTGCTGGAATTGTTGGATAAATATTTAATAGC
CAATGCAACTAATCCAGAGAGTAAGGTCTTCTATCTGAAAATGAAGGGTGATTACTTCCGGTAC
CTTGCTGAAGTTGCGTGTGGTGATGATCGAAAACAAACGATAGATAATTCCCAAGGAGCTTACC
AAGAGGCATTTGATATAAGCAAGAAAGAGATGCAACCCACACACCCAATCCGCCTGGGGCTTGC
TCTTAACTTTTCTGTATTTTACTATGAGATTCTTAATAACCCAGAGCTTGCCTGCACGCTGGCT

AARACGGCTTTTGATGAGGCCATTGCTGAACTTGATACACTGAATGAAGACTCATACAAAGACA

18



US 11,579,149 B2
19
-continued
GCACCCTCATCATGCAGTTGCTTAGAGACAACCTAACACT TTGGACATCAGACAGTGCAGGAGA

AGAATGTGATGCGGCAGAAGGGGCTGAAAACTAA

SEQ ID NO: 4. Human 14-3-3 protein theta (245 amino acids
MEKTELIQKAKLAEQAERYDDMATCMKAVTSQGAELSNSERNLLSVAYKNVVGGRRSAWRVISS

IEQKTDTSDKKLQLIKDYREKVESELRSICTTVLELLDKYLIANATHPESKVFYLKMKGDYFRY
LAEVACGDDRKQTIDNSQGAYQEAFDISKKEMQPTHPIRLGLALNFSVFYYEILNNPELACTLA
KTAFDEAIAELDTLNEDSYKDSTLIMQLLRDNLTLWTSDSAGEECDAAEGAEN

SEQ ID NO: 5. Firefly (Photinus pyralis) luciferase mRNA (1,653
nucleotides)
ATGGAAGACGCCAAAAACATAAAGAAAGGCCCGGCGCCATTCTATCCGCTGGAAGATGGAACCG
CTGGAGAGCAACTGCATAAGGCTATGAAGAGATACGCCCTGGTTCCTGGAACAATTGCTTTTAC
AGATGCACATATCGAGGTGGACATCACTTACGCTGAGTACTTCGAAATGTCCGTTCGGTTGGCA
GAAGCTATGAAACGATATGGGCTGAATACAAATCACAGAATCGTCGTATGCAGTGAAAACTCTC
TTCAATTCTTTATGCCGGTGT TGGGCGCGTTATT TATCGGAGTTGCAGT TGCGCCCGCGAACGA
CATTTATAATGAACGTGAATTGCTCAACAGTATGGGCATTTCGCAGCCTACCGTGGTGTTCGTT
TCCAAAAAGGGGTTGCAAAAAATTTTGAACGTGCAAAAAAAGCTCCCAATCATCCAAAAAATTA
TTATCATGGATTCTAAAACGGATTACCAGGGATTTCAGTCGATGTACACGTTCGTCACATCTCA
TCTACCTCCCGGTTTTAATGAATACGATTTTGTGCCAGAGTCCTTCGATAGGGACAAGACAATT
GCACTGATCATGAACTCCTCTGGATCTACTGGTCTGCGTAAAGGTGTCGCTCTGCCTCATAGAA
CTGCCTGCGTGAGATTCTCGCATGCCAGAGATCCTATTTTTGGCAATGAAATCATTCCGGATAC
TGCGATTTTAAGTGTTGTTGCATTCCATCACGGTTTTGGAATGTTTACTACACTCGGATATTTG
ATATGTGGATTTCGAGTCGTCTTAATGTATAGAT TTGAAGAAGACCTGTTTCTGAGGAGCCTTC
AGGATTACAAGATTCAAAGTGCGCTGCTGGTGCCAACCCTATTCTCCTTCTTCGCCAAAAGCAC
TCTGATTGACAAATACGATTTATCTAATTTACACGAAATTGCTTCTGGTGGCGCTCCCCTCTCT
AAGGAAGTCGGGGAAGCGGTTGCCAAGAGGTTCCATCTGCCAGGTAT CAGGCAAGGATATGGGC
TCACTGAGACTACATCAGCTATTCTGATTACACCCGAGGGGGATGATAAACCGGGCGCGGTCGG
TAAAGTTGTTCCATTTTTTGAAGCGAAGGTTGTGGATCTGGATACCGGGAAAACGCTGGGCGTT
AATCAAAGAGGCGAACTGTGTGTGAGAGGTCCTATGATTATGTCCGGTTATGTAAACAATCCGG
AAGCGACCAACGCCTTGATTGACAAGGATGGATGGCTACATTCTGGAGACATAGCTTACTGGGA
CGAAGACGAACACTTCTTCATCGTTGACCGCCTGAAGTCTCTGATTAAGTACAAAGGCTATCAG
GTGGCTCCCGCTGAATTGGAATCCATCTTGCTCCAACACCCCAACATCTTCGACGCAGGTGTCG
CAGGTCTTCCCGACGATGACGCCGGTGAACTTCCCGCCGCCGTTGTTGT TTTGGAGCACGGARAA
GACGATGACGGAAAAAGAGATCGTGGATTACGTCGCCAGTCAAGTAACAACCGCGAAAAAGTTG
CGCGGAGGAGTTGTGTTTGTGGACGAAGTACCGAAAGGTCTTACCGGAAAACTCGACGCAAGAA
AAATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAA

SEQ ID NO: 6. Firefly (Photinus pyralis) luciferase protein (555
amino acids)
MEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDAHIEVDITYAEYFEMSVRLA
EAMKRYGLNTNHRIVVCSENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMGI SQPTVVFV
SKKGLQKILNVQKKLPIIQKIIIMDSKTDYQGFQSMYTFVTSHLPPGFKEYDFVPESFDRDKTI
ALIMNSSGSTGLPKGVALPHRTACVRFSHARDPIFGNQIIPDTAILSVVPFHHGFGMFTTLGYL

ICGFRVVLMYRFEEELFLRSLODYKIQSALLVPTLFSFFAKSTLIDKYDLSNLHEIASGGAPLS

KEVGEAVAKRFHLPGIRQGYGLTETTSAILITPEGDDKPGAVGKVVPFFEAKVVDLDTGKTLGV

20
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-continued
NQRGELCVRGPMIMSGYVNNPEATNALIDKDGWLHSGDIAYWDEDEHFFIVDRLKSLIKYKGYQ
VAPAELESILLQHPNIFDAGVAGLPDDDAGELPAAVVVLEKGKTMTEKEIVDYVASQVTTAKKL
RGGVVFVDEVPKGLTGKLDARKIREILIKAKKGGKIAV
SEQ ID NO: 7. YAP15 S127 wildtype (WT) protein fragment (15
amino acids)

POHVRHASSPASLQL
SEQ ID NO: 8. YAP15 Al27 mutant protein fragment (15 amino
acids)

PQHVRHAASPASLQL

SEQ ID NO: 9. pcDNA3.l/hygro(+) vector (5,597 nucleotides)
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC

ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCARAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGCGTTAGGC
GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTGAATAATGA
CGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGT CTATATAAGCAGAGCTCTCTGGCTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGC
TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCACTAGTCCAGTGTGGTGGAATTCTGC
AGATATCCAGCACAGTGGCGGCCGCTCGAGTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCT
CGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCT
GGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGT
AGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACA
ATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGG
CTCTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACG
CGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCT
TTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCG
ATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGAT TAGGGTGATGGTTCACGTAGTGGG
CCATOGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGAC
TCTTGTTCCARACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGAT
TTTGCCGATTTCGGCCTATTGGT TAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTAA
TTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGT CCCCAGGCTCCCCAGCAGGCAGAAGTAT
GCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCGCCAGGCTCCCCAGCAGGC
AGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCGA
TCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTAT
TTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTAT TCCAGAAGTAGTGAGGAGGCTTTTTT

GGAGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAGC



US 11,579,149 B2
23

-continued
ACGTGATGAARAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGT TTCTGATCGAARAGT TCGA
CAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTCGATGTA
GGAGGGCGTGGATATGTCCTGCGGGTARATAGCTGCGCCGATGGTTT CTACAAAGATCGTTATG
TTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGACATTGGGGAATTCAG
CGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCARGACCTGCCTGAA
ACCGRACTGCCCGCTGTTCTGCAGC CGATCGCGGACGCCATGEATGCGATCGCTGCGGCCGATC
TTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCARGGAAT CGGT CAATACACTACATGGCG
TGATTTCATATGCGCGATTGC TGATCCCCATGTGTATCACTGGCARACTGTGATGGACGACACT
GTCAGTGCGTCCGTCGCGCAGGCTC TCGATGAGCTGATGC TTTGGGC CGAGGACTGCCCCGAAG
TCCEGCAGCTCGTGCACGCGEATTTCGGCTCCAACAATGTCCTGACGGACAATGGC CGGATAAC
AGCGGTCATTGACTGGAGCGAGGCCATGTTCGGGCATTCCCAATACGAGGTCGCCAACATGTTC
TTCTGGAGGC CGTGGTTGGCT TGTATGGAGCAGCAGACGCGCTACTT CGAGCGGAGGCATCCGE
AGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGC TCCGCATTGGT CTTGACCAACTCTATCA
GAGCTTGGTTGACGGCAATTTGGATGATGCAGCTTGGGCGCAGEGTCCGATGCGACGGAATCGTC
CGATCCGGAGCCGEGACTGTCGGGCGTACAGAAATCGCCCGCAGARAGCGCGGCCGTGTGRACCS
ATGGCTGTGTAGAAGTACTCGCCGATAGTGGARAGCGACGCCCCAGCACTCGTCCGAGGGCARR
GGAATAGCACGTGCTACGAGATTTCGATTCCACCGCCGCCTTCTATGARAGGTTGGGCTTCGGA
ATCGTTTTCCGGGACGCCEGCTGGATGATCCT CCAGCGCGGGEATCTGATGCTGGAGTTCTTCG
CCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTT
CACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCARACTCATCAATGTATCT
TATCATGTCTGTATACCGTCGACCTCTAGC TAGAGCTTGGCGTAATCATGGTCATAGCTGTTTC
CTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACCAGCCGGAAGCATARAGTGTAA
AGCCTGGGGTGCCTAATGAGTGAGC TAACTCACATTAATTGCGTTGCGC TCACTGCGCGCTTTC
CAGTCGGCARACCTGTCGTGC CAGCTGCATTAATGAAT CGGCCAACGCGCGEEGAGAGGCGGTT
TGCGTATTGEGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGETCGTTCGGCTGCG
GCGAGCGGTATCAGCTCACTCARAGGCGGTAATACGGT TATCCACAGAATCAGGGGATAACGCA
GGAAAGAACATGTGAGCAARAGGCCAGCAARAGGCCAGGAACCGTAAAAAGGGCGCGTTGCTGG
CGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAARRATCGACGCTCAAGT CAGAGGTG
GCGARACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCT
CCTATTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTC TCCCTTCGGEARGCGTGGCGE
TTTCTCATAGCTCACGCTGTAGGTATCTCAGT TCGGTGTAGGT CGTTCGCTCCARAGCTGGGCTG
TGTGCACGAACCCCCCETTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCC
AACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGAT TAGCAGAGCGA
GGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAAC
AGTATTTGGTATCTGCGCTCTGC TGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGA
TCCEGCARACARACCACCGCTGGTAGCGETTTTTTTGT TTGCAAGCAGCAGAT TACGCGCAGAA
ARAAAGGATCTCAAGAAGATCCTTTGATCTTT TCTACGGGGTCTGACGCTCAGTGGAACGAARR
CTCACGTTAAGGGATTTTGGT CATGAGATTAT CARAAAGGATC TTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACT TGGTCTGACAGTTACCAAT

GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACT

24
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CCCCGTCATGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATA

CCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCG
AGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCGAGTCTATTAATTGTTGCCGGGAAGC
TAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTA
CATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAG
TAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATG
CCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAAC
TTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTG
TTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCA
CCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGAC
ACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTAT
TGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCA
CATTTCCCCGAAAAGTGCCACCTGAGGTC

SEQ ID NO: 10. Bl-Kozak-Nluc-F primer (41 nucleotides)
CTGGATCCGCCGCCACCATGGAAGACGCCAAAAACATG

SEQ ID NO: 11. Nluc-416-Yap-15-S127- (GGAGG)-R primer (84
nucleotides)
TTACAACTGCAGAGAAGCTGGAGAGGAATGAGCTCGAACATGCTGTGGGCCTCCAGCTCCTCCT
CCATCCTTGTCAATCAAGGC

SEQ ID NO: 12. Nl1l-Yap-5-Overlapping PCR-R primer (36
nucleotides)

ATGATACTGCGGCCGCTTACAACTGCAGAGAAGCTG

SEQ ID NO: 13. Bl-Kozak-14-3-3-F primer (38 nucleotides
CTGGATCCGCCGCCACCATGGAGAAGACTGAGCTGATC

SEQ ID NO: 14. (GGGGS)2-14-3-3-R primer (51 nucleotides)
ACTACCTCCTCCTCCACTACCTCCTCCTCCGTTTTCAGCCCCTTCTGCCGC

SEQ ID NO: 15. (GGGGS)2-Cluc394-F primer (39 nucleotides)
GGTAGTGGAGGAGGAGGTAGTGGTCCTATGATTATGTCC

SEQ ID NO: 16. N1-Cluc-R primer (34 nucleotides)
ATGAAACTGCGGCCGCTTACACGGCGATCTTTCC

SEQ ID NO: 17. Nluc398-15-S127- (GGAGG) -R primer (81 nucleotides
CAACTGCAGAGAAGCTGGAGAGGAATGAGCTCGAACATGCTGTGGGCCTCCAGCTCCTCCCATA

ATCATAGGACCTCTCAC

SEQ ID NO: 18. Yapl5-S127-Cluc394-F primer (42 nucleotides
TCTCCAGCTTCTCTGCAGTTGGGTCCTATGATTATGTCCGGT

SEQ ID NO: 19. N1-Yapl5-S127-Cluc443 (engineered C-terminus of
luciferase) -R primer (86 nucleotides)
ATGAAACTGCGGCCGCTTACAACTGCAGAGAAGCTGGAGAGGAATGAGCTCGAACATGCTGTGG
CTTCTTGGCCTTTATGAGGATC

SEQ ID NO: 20. EcoR1-YAP-S127-BglII-S primer (55 nucleotides)
AATTCACCACAGCATGTTCGAGGTCATTCCTCTCCAGCTTCTCTGCAGTTGTGAA

SEQ ID NO: 21. ECoR1-YAP-S127-BglII-AS primer (55 nucleotides
GATCTTCACAACTGCAGAGAAGCTGGAGAGGAATGAGCTCGAACATGCTGTGGTG

SEQ ID NO: 22. EcoR1-YAP-Al127-BglII-S primer (55 nucleotides)
AATTCACCACAGCATGTTCGAGCTCATGCGTCTCCAGCTTCTCTGCAGTTGTGAA

SEQ ID NO: 23. ECOR1-YAP-Al127-BglII-AS primer (55 nucleotides)
GATCTTCACAACTGCAGAGAAGCTGGAGACGCATGAGCTCGAACATGCTGTGGTG
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SEQ ID NO: 24. BglII-14-3-3-F primer (31 nucleotides)
GGAAGATCTAATGGAGAAGACTGAGCTGATC

SEQ ID NO: 25. ECoR1-14-3-3-R primer (34 nucleotides)
CGCCGGAATTCCCGTTTTCAGCCCCTTCTGCCGC

SEQ ID NO: 26. pBiT 1.1 N (TK-Larg BiT) whole vector (3,858
nucleotides)
GGCCTAACTGGCCGGTACCTGAGTCTAAATGAGTCTTCGGACCTCGCGGGGGCCGCTTAACCGG
TGGTTAGGGTTTGTCTGACGCGGGGGCAGGGGGAAGGAACGAAACACTCTCATTCGGAGGCGGC
TCGGGGTTTGGTCTTGGTGGCCACGGGCACGCAGAAGAGCGCCGCGATCCTCTTAAGCACCCCC
CCGCCCTCCGTGGAGGCGGGGGTTTGGTCGGCGGGTGGTAACTGGCGGGCGGCTGACTCGGGCG
GGTCGCGCGCCCCAGAGTGTGACCTTTTCGGTCTGCTCGCAGACCCCCGGGCGGCGCCGCCGCG
GCGGCGACGGGCTCGCTGGGTCCTAGGCTCCATGGGGACCGTATACGTGGACAGGCTCTGGAGC
ATCCGCACGACTGCGGTGATATTAGCGGAGACCTTCTGCGGGACGAGCCGGGTCACGCGGCTGA
CGCGGAGCGTCGGTTGGGCGACAAACAGCAGGACGGGGCACAGGTACACTATCTTGTCACCCGG
AGGCGCGAGGGACTGCAGGAGCTTCAGGGAGTGGCGCAGCTGCTTCATCCCCGTGGCCCGTTGC
TCGCGTTTGCTGGCGGTGTCCCCGGAAGAAATATATTTGCATGTCTT TAGT TCTATGATGACAC
AAACCCCGCCCAGCGTCTTGTCATTGGCGAAGTCGAACACGCAGATGCAGTCGGGGCGGCGCGG
TCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGC
GACCCGCTTAAAAGCTTGGCAATCCGGTACTGTTGGTARAGCCACCATGGTCTTCACACTCGAA
GATTTCGTTGGGGACTGGGAACAGACAGCCGCCTACAACCTGGACCAAGTCCTTGAACAGGGAG
GTGTGTCCAGTTTGCTGCAGAATCTCGCCGTGTCCGTAACTCCGATCCARAAGGATTGTCCGGAG
CGGTGAAAATGCCCTGAAGATCGACATCCATGTCATCATCCCGTATGAAGGTCTGAGCGCCGAC
CAAATGGCCCAGATCGAAGAGGTGT TTAAGGTGGTGTACCCTGTGGATGATCATCACTTTAAGG
TGATCCTGCCCTATGGCACACTGGTAATCGACGGGGTTACGCCGAACATGCTGAACTATTTCGG
ACGGCCGTATGAAGGCATCGCCGTGTTCGACGGCAAAAAGATCACTGTAACAGGGACCCTGTGG
AACGGCAACAAAATTATCGACGAGCGCCTGATCACCCCCGACGGCTCCATGCTGTTCCGAGTAA
GCATCAACAGTGGGAGTTCCGGTGGTGGCGGGAGCGGAGGTGGAGGGTCGAGCGGTGGAGCTCA
GGGGAATTCAGTCTAAGCTAGCAGATCTTCTAGAGT CGGGGCGGCCGGCCGCTTCGAGCAGACA
TGATAAGATAGATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTAT
TTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAAC
AACAACAATTGCATTCATTTTATGTTTCAGGT TCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCA
AGTAAAACCTCTACAAATGTGGTAAAATCGATAAGGATCCGTCGACCGATGCCCTTGAGAGCCT
TCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTCGCCGCACTTATGACTGT
CTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTTCCGCTTCCTCGCTCACTGA
CTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGG
TTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCA
GGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCA
CAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTT
CCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCG
CCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGT
GTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCC

TTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAG

CCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGT TCTTGAAGTGGTG

28
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GCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACC
TTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTT
TTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTC
TACGGGGTCTGAGGCTCAGTGGAACGAAAAGT CAGGTTAAGGGATTTTGGTCATGAGATTATCA
AAAAGGATCTTCACCTAGATCCTTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATA
ATGAGTAAACTTGGTCTGACAGCGGCCGCAAATGCTAAACCACTGCAGTGGTTACCAGTGCTTG
ATCAGTGAGGCACCGATCTCAGCGATCTGCCTATTTCGTTCGTCCATAGTGGCCTGACTCCCCG
TCGTGTAGATCACTAGGATTCGTGAGGGCTTAGCATCAGGCCCCAGCGCAGCAATGATGCCGCG
AGAGCCGCGTTCACCGGCCCCCGATTTGTCAGCAATGAACCAGCCAGCAGGGAGGGCCGAGCGA
AGAAGTGGTCCTGCTACTTTGTCCGCCTCCATCCAGTCTATGAGCTGCTGTCGTGATGCTAGAG
TAAGAAGTTCGCCAGTGAGTAGT TTCCGAAGAGT TGTGGCCATTGCTACTGGCATCGTGGTATC
ACGCTCGTCGTTCGGTATGGCTTCGTTCAACTCTGGTTCCCAGCGGT CAAGCCGGGTCACATGA
TCACCCATATTATGAAGAAATGCAGTCAGCTCCTTAGGGCCTCCGATCGTTGTCAGAAGTAAGT
TGGCCGCGGTGTTGTCGCTCATGGTAATGGCAGCACTACACAATTCTCTTACCGTCATGGCATC
CGTAAGATGCTTTTCCGTGACCGGCGAGTACTCAACCAAGTCGTTTTGTGAGTAGTGTATACGG
CGACCAAGCTGCTCTTGCCCGGCGTGTATACGGGACAACACCGCGCCACATAGCAGTACTTTGA
AAGTGCTCATCATCGGGAATCGTTCTTCGGGGCGGAAAGACTCAAGGATCTTGCCGCTATTGAG
ATCCAGTTCGATATAGCCCACTCTTGCACCCAGTTGATCTTCAGCATCTTTTACTTTCACCAGC
GTTTCGGGGTGTGCAAAAACAGGCAAGCAAAATGCCGCARAAGAAGGGAATGAGTGCGACACGAA
AATGTTGGATGCTCATACTCGTCCTTTTTCAATATTAT TGAAGCATTTATGAGGGTTACTAGTA
CGTCTCTCAAGGATAAGTAAGTAATATTAAGGTACGGGAGGTATTGGACAGGCCGCAATAAAAT
ATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGATAGTACTAACATACGCT
CTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAG
GTGCCAGAACATTTCTCT
SEQ ID NO: 27. pBiT 2.1 C (TK-SmBiT) whole vector (3,423
nucleotides)
GGCCTAACTGGCCGGTACCTGAGTCTAAATGAGTCTTCGGACCTCGCGGGGGCCGCTTAAGCGG
TGGTTAGGGTTTGTCTGACGCGGGGGGAGGGGGAAGGAACGAAACACTCTCATTCGGAGGCGGC
TCGGGGTTTGGTCTTGGTGGCCACGGGCACGCAGAAGAGCGCCGCGATCCTCTTAAGCACCCCC
CCGCCCTCCGTGGAGGCGGGGGTTTGGTCGGCGGGTGGTAACTGGCGGGCCGCTGACTCGGGCG
GGTCGCGCGCCCCAGAGTGTGACCTTTTCGGTCTGCTCGGAGACCCCCGGGCGGCGCCGCCGCG
GCGGCGACGGGCTCGCTGGGTCCTAGGCTCCATGGGGACCGTATACGTGGACAGGCTCTGGAGC
ATCCGCACGACTGCGGTGATATTACCGGAGACCTTGTGCGGGACGAGCCGGGTCACGCGGCTGA
CGCGGAGCGTCCGTTGGGCGACAAACACCAGGACGGGGCACAGGTACACTATCTTGTCACCCGG
AGGCGCGAGGGACTGCAGGAGCTTCAGGGAGTGGCGCAGCTGCTTCATCCCCGTGGCCCGTTGC
TCGCGTTTGCTGGCGGTGTCCCCGGAAGAAATATAT TTGCATGTCTTTAGT TCTATGATGACAC
AAACCCCGCCCAGCGTCTTGTCATTGGCGAAGTCGAACACGCAGATGCACTCGGGGCGGCGCGG
TCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGC
GACCCGCTTAAAAGCTTGGCAATCCGGTACTGTGGTAAAGCCACCAGATCTGCTAGCGATCGCC
TAAGTGGGAGCTCAGGGGAATTCTGGCTCGAGCGGTGGTGGCGGGAGCGGAGGTGGAGGGTCGT

CAGGTGTGACCGGCTACCGGCTGTTCGAGGAGATTCTGTAATCTAGAGT CGGGGCGGCCGGCGG

30
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CTTCGAGCAGACATGATAAGATACATTGATGAGT TTGGACARACCACAACTAGAATGCAGTGAA

AARAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAA
TAAACAAGTTAACAACAACAATTGCATTCATTTTATGT TTCAGGT TCAGGGGGAGGTGTGGGAG
GTTTTTTAAAGCAAGTAAAAGCTCTACAAATGTGGTAAAATCGATAAGGATGCGTCGACCGATG
CCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTCGCCG
CAGTTATGACTGTCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTTCCGCTT
CCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAA
GGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGC
CAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCC
CTGACGAGCATCACAAAAATCGACGCTCAAGT CAGAGGTGGCGAAACCCGACAGGACTATAAAG
ATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACC
GGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGT
ATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCC
CGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCG
CCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGT
TCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCT
GAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGT
AGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATC
CTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAARAACTCACGTTAAGGGATTTTGGT
CATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTARATCA
ATCTAAAGTATATATGAGTAAACTTGGTCTGACAGCGGCCGCAAATGCTAAACCACTGCAGTGG
TTACCAGTGCTTGATCAGTGAGGCACCGATCTCAGCGATCTGCCTATTTCGTTCGTCCATAGTG
GCCTGACTCCCCGTCGTGTAGAT CACTACGATTCGTGAGGGCTTACCATCAGGCCCCAGCGCAG
CAATGATGCCGCGAGAGCCGCGTTCACCGGCCCCCGATTTGTCAGCAATGAACCAGCCAGCAGG
GAGGGCCGAGCGAAGAAGTGGTCCTGCTACTTTGTCCGCCTCCATCCAGTCTATGAGCTGCTGT
CGTGATGCTAGAGTAAGAAGTTCGCCAGTGAGTAGT TTCCGAAGAGTTGTGGCCATTGCTACTG
GCATGGTGGTATCACGCTCGTCGTTCGGTATGGCTTCGTTCAACTCTGGTTCCCAGCGGTCAAG
CCGGGTCACATGATCACCCATATTATGAAGAAATGCAGTCAGCTCCTTAGGGCCTCCGATCGTT
GTCAGAAGTAAGTTGGCCGCGGTGTTGTCGCTCATGGTAATGGCAGCACTACACAATTCTCTTA
CCGTCATGCCATCCGTAAGATGCTTTTCCGTGACCGGCGAGTACTCAACCAAGTCGTTTTGTGA
GTAGTGTATACGGCGACCAAGCTGCTGTTGCCCGGCGTCTATACGGGACAACACCGCGCCACAT
AGCAGTACTTTGAAAGTGCTCATCATCGGGAATCGTTCTTCGGGGCGGAAAGACTCAAGGATCT
TGCCGCTATTGAGATCCAGTTCGATATAGCCCACTCTTGCACCCAGTTGATCTTCAGCATCTTT
TACTTTCACCAGCGTTTCGGGGTGTGCAAAAACAGGCAAGCAAAATGCCGCAAAGAAGGGAATG
AGTGCGACACGAAAATGTTGGATGCTCATACTCGTCCTTTTTCAATATTATTGAAGCATTTATC
AGGGTTACTAGTACGTCTCTCAAGGATAAGTAAGTAATAT TAAGGTACGGGAGGTATTGGACAG
GCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGATAGT
ACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCC
AGTGCAAGTGCAGGTGCCAGAACATTTCTCT

SEQ ID NO: 28. NdeI-LgBiT-YAP15-F primer (38 nucleotides)
GGAATTCATATGATGGTCTTCACACTCGAAGATTTCGT

32
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SEQ ID NO: 29. Bl-LgBiT-YAP15-R primer (40 nucleotides
CGCGGGATCCTTACAACTGCAGAGAAGCTGGAGAGGAATG

SEQ ID NO: 30. Bl-LgBiT-YAP15A127-R primer (43 nucleotides
CGCGGGATCCTTACAACTGCAGAGAAGCTGGAGACGCATGAGC

SEQ ID NO: 31. NdeI-14-3-3-SmBiT-F primer (38 nucleotides
GGAATTCATATGATGGAGAAGACTGAGCTGATCCAGAA

SEQ ID NO: 32. B1-14-3-3-SmBiT-R primer (40 nucleotides
CGCGGGATCCTTACAGAATCTCCTCGAACAGCCGGTAGCC

SEQ ID NO: 33. pET 16b (6 his N-terminal) whole vector (5,711
nucleotides)
TTCTCATGTTTGACAGCTTATCATCGATAAGCTTTAATGCGGTAGTTTATCACAGTTAAATTGC
TAACGCAGTCAGGCACCGTGTATGAAATCTAACAATGCGCTCATCGTCATCCTCGGCACCGTCA
CCCTGGATGCTGTAGGCATAGGCTTGGTTATGCCGGTACTGCCGGGCCTCTTGCGGGATATCCG
GATATAGTTCCTCCTTTCAGCAAAAAACCCCTCAAGACCCGTTTAGAGGCCCCAAGGGGTTATG
CTAGTTATTGCTCAGCGGTGGCAGCAGCCAACTCAGCTTCCTTTCGGGCTTTGTTAGCAGCCGG
ATCCTCGAGCATATGACGACCTTCGATATGGCCGCTGCTGTGATGATGATGATGATGATGATGA
TGATGGCCCATGGTATATCTCCTTCTTAAAGTTAAACAAAATTATTTCTAGAGGGGAATTGTTA
TCCGCTCACAATTCCCCTATAGTGAGTCGTATTAATTTCGCGGGATCGAGATCTCGATCCTCTA
CGCCGGACGCATCGTGGCCGGCATCACCGGCGCCACAGGTGCGGTTGCTGGCGCCTATATCGCC
GACATCACCGATGGGGAAGATCGGGCTCGCCACTTCGGGCTCATGAGCGCTTGTTTCGCCGTGG
GTATGGTGGCAGGCCCCGTGGCCGGGGGACTGTTGGGCGCCATCTCCTTGCATGCACCATTCCT
TGCGGCGGCGGTGCTCAACGGCCTCAACCTACTACTGGGCTGCTTCCTAATGCAGGAGTCGCAT
AAGGGAGAGCGTCGAGATCCCGGACACCATCGAATGGCGCAAAACCTTTCGCGGTATGGCATGA
TAGCGCCCGGAAGAGAGTCAATTCAGGGTGGTGAATGTGAAACCAGTAACGTTATACGATGTCG
CAGAGTATGCCGGTGTCTCTTATCAGACCGTTTCCCGCGTGGTGAACCAGGCCAGCCACGTTTC
TGCGAAAACGCGGGAAAAAGTGGAAGCGGCGATGGCGGAGCTGAATTACATTCCCAACCGCGTG
GCACAACAACTGGCGGGCAAACAGTCGTTGCTGATTGGCGTTGCCACCTCCAGTCTGGCCCTGC
ACGCGCCGTCGCAAATTGTCGCGGCGATTAAATCTCGCGCCGATCAACTGGGTGCCAGCGTGGT
GGTGTCGATGGTAGAACGAAGCGGCGTCGAAGCCTGTAAAGCGGCGGTGCACAATCTTCTCGCG
CAACGCGTCAGTGGGCTGATCATTAACTATCCGCTGGATGACCAGGATGCCATTGCTGTGGAAG
CTGCCTGCACTAATGTTCCGGCGTTATTTCTTGATGTCTCTGACCAGACACCCATCAACAGTAT
TATTTTCTCCCATGAAGACGGTACGCGACTGGGCGTGGAGCATCTGGTCGCATTGGGTCACCAG
CAAATCGCGCTGTTAGCGGGCCCATTAAGTTCTGTCTCGGCGCGTCTGCGTCTGGCTGGCTGGC
ATAAATATCTCACTCGCAATCAAATTCAGCCGATAGCGGAACGGGAAGGCGACTGGAGTGCCAT
GTCCGGTTTTCAACAAACCATGCAAATGCTGAATGAGGGCATCGTTCCCACTGCGATGCTGGTT
GCCAACGATCAGATGGCGCTGGGCGCAATGCGCGCCATTACCGAGTCCGGGCTGCGCGTTGGTG
CGGATATCTCGGTAGTGGGATACGACGATACCGAAGACAGCTCATGTTATATCCCGCCGTTAAC
CACCATCAAACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCT
CAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCTCACTGGTGAAAAGAAARAACCACCC
TGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACG
AGAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTAAGTTAGCTCACTCA
TTAGGCACCGGGATCTCGACCGATGCCCTTGAGAGCGTTCAACCCAGTCAGCTCCTTCCGGTGG

GCGCGGGGCATGACTATCGTCGCCGCACTTATGACTGTCTTCTTTATCATGCAACTCGTAGGAC

AGGTGCCGGCAGCGCTCTGGGTCATTTTCGGCGAGGACCGCTTTCGCTGGAGCGCGACGATGAT
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CEECCTETCGCTTGCGETATT CGGAATCTTGCACGCCCTCGCTCARGCCTTCGTCACTGGTCCC
GCCACCARACGTTTCGGCGAGAAGCAGGCCATTATCGCCGGCATGGCGGCCGACGCGCTGEGCT
ACGTCTTGCTGGCGTTCACGACGCCAGGCTGEATGGCGTTCCCCATTATGATTCTTCTCGCTTC
CGGCGGCATCGGGATGCCCGCGTTGCAGGCCATGCTGTCCAGGCAGGTAGATGACGACCATCAG
GGACAGCTTCAAGGATCGCTCGCGGCTCTTACCAGCCTAACTTCGAT CACTGGACCGCTGATCG
TCACGGCGATTTATGCCGCCT CGGCGAGCACATGGAACGGETTGGCATGGATTGTAGGCGCCGE
CCTATACCTTGTCTGCCTCCCCGCETTGCGTCGCGGTGCATGGAGCCGGGCCACCTCGACCTGA
ATGGAAGCCGGCGGCACCTCGCTAACGGATTCACCACTCCAAGAATTGGAGCCAATCAATTCTT
GCGGAGAACTGTGAATGCGCARACCAACCCTTGGCAGAACATATCCATCGCGTCCGCCATCTCC
AGCAGCCGCACGCGGCGCATCTCGEGCAGCGTTGGETCCTGECCACCGGTGCGCATGATCGTGC
TCCTGTCGTTGAGGACCCGGC TAGGCTGECGEGGTTGCCTTAC TGGT TAGCAGAATGAATCACC
GATACGCGAGCGAACGTGAAGCGACTGCTGCTGCAAAACGTCTGCGACCTGAGCAACAACATGA
ATGGTCTTCGGTTTCCGTGTT TCGTARAGTCTGGARACGCGGAAGTCAGCGCCCTGCACCATTA
TGTTCCGGATCTGCATCGCAGGATGCTGCTGGCTACCCTGTGCAACACCTACATCTGTATTAAC
GAAGCGCTGGCATTGACCCTGAGTGAT TTTTCTCTGGTCCCGCCGCATCCATACCGCCAGTTGT
TTACCCTCACAACGTTCCAGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC
TCTCTCGTTTCATCGGTATCATTACCCCCATGAACAGAAATCCCCCTTACACGGAGGCATCAGT
GACCAAACAGGAAAAAACCGCGCTTAACATGGCCCGCTTTATCAGAAGCCAGACATTAACGCTT
CTGGAGAAAC TCAACGAGC TGGACGCGGATGAACAGGCAGACATCTGTGAATCGCT TCACGACT
ACGCTGATGAGCTTTACCGCAGCTGCCTCECGCETTTCAGTGATGACGGTGARAACCTCTGACA
CATGCAGCTCCCGGAGACGGT CACAGCTTGTC TGTAAGCGGATGCCGGGAGCAGACAAGCCCGT
CAGGGCGCGT CAGCGEETETTGGCEGETETCGGGGCGCAGCCATGACCCAGTCACGTAGCGATA
GCGGAGTGTATACTGGC TTAACTATGCGGCAT CAGAGCAGATTGTAC TGAGAGTGCACCATATA
TGCGGTGTGARATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTGTTCCGGTTC
CTCGCTCACTGACTCGCTGCGCTCEGTCETTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAG
GCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCARAAGGCC
AGCARAAGGCCAGGAACCGTARAAAGGCCGCGTTGC TGECGTTTTTCCATAGGCTCCGCCCCCC
TGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGARACCCGACAGGACTATARAGA
TACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCG
GATACCTGTCCGCCTTTCTCCCTTCGGGARGCATGGCGCTTTCTCATAGCT CACGCTGTAGGTA
TCTCAGTTCGGTGTAGGTCGT TCGCTCCAAGC TGGGCTGTGTGCACGAACCCCCCGTTCAGCCC
GACCGCTGCGCCTTATCCGGTAAGTATGGTCTTGAGTCCARCCCGGTAAGACACGACTTATCGC
CACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTT
CTTGAAGTGGTGGCCTAACTACGGCTACAC TAGAAGGACAGTATTTGGTATCTGCGCTCTGCTG
ARGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCT TGATCCGGCARACAAACCACCGCTGGTA
GCGETGGTTTTTTTGTT TGCAAGCAGCAGATTACGCGCAGARARAAAGGAT CTCAAGAAGATCC
TTTGATCTTTTCTACGGGGTC TGACGCTCAGTGGAACGAARAC TCACGTTAAGGGATTTTGGTC
ATGAGATTATCAAARAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTARATCAR
TCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCT TAATCAGTGAGGCACCTAT

CTGAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTGCCCGTCGTGTAGATAACTACG

36



US 11,579,149 B2
37

-continued
ATACGGGAGGGCTTACCATCTGGCCCCAGTGC TGCAATGATACCGGGAGACCCACGCTCACCGE

CTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAAC
TTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTT
AATAGTTTGCGCAACGTTGTTGCCATTGCTGCAGGCATCGTGGTGTCACGCTCGTCGTTTGGTA
TGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAA
AAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCA
CTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTG
TGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTG
CCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGA
AAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAAC
CCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCAGCAGCGTTTCTGGGTGAGCAAA
AACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATA
CTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATAT
TTGAATGTATTTAGAAARATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACC
TGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCC
TTTCGTCTTCAAGAA

SEQ ID NO: 34. Bl-Kozak-LgBiT-F primer (41 nucleotides)
CTGGATCCGCCGCCACCATGGTCTTTCACACTCGAAGATTTC

SEQ ID NO: 35. LgBiT- (GS)-R primer (54 nucleotides
ACCGCTCGAGCCTCCACCTCCGCTCCCGCCACCACCGGAACTCCCACTGTTGAT

SEQ ID NO: 36. (GS)-YAP50-F primer (69 nucleotides
GGGAGTTCCGGTGGTGGCGGGAGCGGAGGTGGAGGCTCGAGCGGTGCCGGGCATCAGATCGTGC

ACGTC

SEQ ID NO: 37. N1-YAP171-Flag-R primer (63 nucleotides
ATGAAACTGCGGCCGCCTTGTCGTCATCGTCTTTGTAGTCTACATCATCAGGTATCTCAARAAG

SEQ ID NO: 38. B1l-YAP50-F primer (32 nucleotides
CTGGATCCGCCGGGCATCAGATCGTGCACGTC

SEQ ID NO: 39. (GS)-YAP171-R primer (68 nucleotides)
ACCTGACGACCCTCCACCTCCGCTCCCGCCACCACCGCTCGAGCCTACATCATCAGGTATCTCA

ARDG

SEQ ID NO: 40. (GS)-LgBiT-F primer (66 nucleotides
GGCTCGAGCGGTGGTGGCGGGAGCGGAGGTGGAGGGTCGTCAGGTGTCTTCACACTCGAAGATT

TC

SEQ ID NO: 41. N1-LgBiT-R primer (43 nucleotides
ATGAAACTGCGGCCGCTTAACTGTTGATGGTTACTCGGAACAG

SEQ ID NO: 42. Bl-Kozak-SmiBiT- (GS)-F primer (98 nucleotides)
CTGGATCCGCCGCCACCATGGTGACCGGCTACCGGCTGTTCGAGGAGATTCTCGGGAGTTCCGG

TGGTGGCGGGAGCGGAGGTGGAGGCTCGAGCGGT

SEQ ID NO: 43. N1-SmBiT- (GS)-R primer (97 nucleotides)
ATGAAACTGCGGCCGCTTAGAGAATCTCCTCGAACAGCCGGTAGCCGGTCACACCTGACGACCC

TCCACCTCCGCTCCCGCCACCACCGCTCGAGCC

SEQ ID NO: 44. (GS)-TEAD-194-F primer (73 nucleotides)
GGGAGTTCCGGTGGTGGCGGGAGCGGAGGTGGAGGCTCGAGCGGTGAGCCTGCATCGGCCCCAG

CTCCCTCAG

SEQ ID NO: 45. N1-TEAD411-Myc-R primer (73 nucleotides
ATGAAACTGCGGCCGCTTACAGATCCTCTTCTGAGATGAGTTTTTGT TCATTTGAAACTTCAAA

CACACAGGC
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SEQ ID NO: 46. B1-TEAD194-F primer (36 nucleotides
CTGGATCCGAGCCTGCATCGGCCCCAGCTCCCTCAG

SEQ ID NO: 47. GS-TEAD-411-R primer (69 nucleotides)
ACCTGACGACCCTCCACCTCCGCTCCCGCCACCACCGCTCGAGCCATTTGAAACTTCAAACACA

CAGGC

SEQ ID NO: 48. (GS)-TEAD194-F primer (73 nucleotides
GGGAGTTCCGGTGGTGGCGGGAGCGGAGGTGGAGGCTCGAGCGGTGAGCCTGCATCGGCCCCAG

CTCCCTGAG

SEQ ID NO: 49. TEAD1 HUMAN transcriptional enhancer factor TEF-1
(accession number P28347) mRNA (1,281 nucleotides)
ATTGAGCCCAGCAGCTGGAGCGGCAGTGAGAGCCCTGCCGAAAACATGGAAAGGATGAGTGACT
CTGCAGATAAGCCAATTGACAATGATGCAGAAGGGGTCTGGAGCCCCGACATCGAGCAAACCTT
TCAGGAGGCCCTGGCTATCTATCCACCATGTGGGAGGAGGAAAATCATCTTATCAGACGAAGGC
AARAATGTATGGTAGGAATGAATTGATAGCCAGATACATCAAACTCAGGACAGGCAAGACGAGGA
CCAGAAAACAGGTGTCTAGTCACATTCAGGTTCT TGCCAGAAGGAAATCTCGTGATTTTCATTC
CAAGCTAAAGGATCAGACTGCAAAGGATAAGGCCCTGCAGCACATGGCGGCCATGTCCTCAGCC
CAGATCGTCTCGGCCACTGCGATTCATAAGAAGCTGGGGCTGCCTGGGATTCCACGCCCGACCT
TCCCAGGGGCGCCGGGGTTCTGGCCGGGAATGAT TCAAACAGGGCAGCCAGGATCCTCACAAGA
CGTCAAGCCTTTTGTGCAGCAGGCCTACCCCATCCAGCCAGCGGTCACAGCCCCCATTCCAGGG
TTTGAGCCTGCATCGGCCCCAGCTCCCTCAGTCCCTGCCTGGCAAGGTCGCTCCATTGGCACAA
CCAAGCTTCGCCTGGTGGAATTTTCAGCTTTTCTCGAGCAGCAGCGAGACCCAGACTCGTACAA
CAAACACCTCTTCGTGCACATTGGGCATGCCAACCATTCTTACAGTGACCCATTGCTTGAATCA
GTGGACATTCGTCAGATTTATGACAAATTTCCTGAAAAGAAAGGTGGCTTAAAGGAACTGTTTG
GAAAGGGCCCTCAAAATGCCTTCTTCCTCGTAAAATTCTGGGCTGATTTAAACTGCAATATTCA
AGATGATGGTGGGGCTTTTTATGGTGTAACCAGT CAGTACGAGAGTTCTGAAAATATGACAGTC
ACCTGTTCCACCAAAGTTTGCTCCTTTGGGAAGCAAGTAGTAGAAAAAGTAGAGACGGAGTATG
CAAGGTTTGAGAATGGCCGATTTGTATACCGAATAAACCGCTCCCCAATGTGTGAATATATGAT
CAACTTCATCCACAAGCTCAAACACTTACCAGAGAAATATATGATGAACAGTGTTTTGGAAAAC
TTCACAATTTTATTGGTGGTAACAAACAGGGATACACAAGAAACTCTACTCTGCATGGCCTGTG
TGTTTGAAGTTTCAAATAGTGAACACGGAGCACAACATCATATTTACAGGCTTGTAAAGGACTG
A

SEQ ID NO: 50. TEAD1 HUMAN protein (426 amino acids)
MEPSSWSGSESPAENMERMSDSADKPIDNDAEGVWSPDIEQSFQEALAIYPPCGRRKIILSDEG

KMYGRNELIARYTKLRTGKTRTRKQVSSHIQVLARRKSRDFHSKLKDQTAKDKALQHMAAMS SA
QIVSATAIHNKLGLPGIPRPTFPGAPGFWPGMIQTGQPGS SQDVKPFVQQAYPIQPAVTAPIPG
FEPASAPAPSVPAWQGRSIGTTKLRLVEFSAFLEQQRDPDSYNKHLFVHIGHANHSYSDPLLES
VDIRQIYDKFPEKKGGLKELFGKGPONAFFLVKFWADLNCNIQDDAGAFYGVTSQYESSENMTV
TCSTKVCSFGKQVVEKVETEYARFENGRFVYRINRSPMCEYMINF IHKLKHLPEKYMMNSVLEN
FTILLVVTNRDTQETLLCMACVFEVSNSEHGAQHHIYRLVKD

SEQ ID NO: 51. Large BiT (LgBiT) mRNA (477 nucleotides
ATGGTCTTCACACTCGAAGATTTCGTTGGGGACTGGGAACAGACAGCCGCCTACAACCTGGACC

AAGTCCTTGAACAGGGAGGTGTGTCCAGTTTGCTGCAGAATCTCGCCGTGTCCGTAACTCCGAT
CCAAAGGATTGTCCGGAGCGGTGAAAATGCCCTGAAGATCGACATCCATGTCATCATCCCGTAT

GAAGGTCTGAGCGCCGACCAAATGGCCCAGATCGAAGAGGTGTTTAAGGTGGTGTACCCTGTGG
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ATGATCATCACTTTAAGGTGATCCTGCCCTATGGCACACTGGTAATCGACGGGGTTACGCCGAR
CATGCTGAACTATTTCGGACGGCCGTATGAAGGCAT CGCCGTGTTCGACGGCARAARGATCACT
GTAACAGGGACCCTGTGGAACGGCAACARAATTATCGACGAGCGCCTGATCACCCCCGACGGCT
CCATGCTGTTCCGAGTAACCATCAACAGT

SEQ ID NO: 52. Large BiT (LgBiT) protein (159 amino acids)
MVFTLEDFVGDWEQTAAYNLDQVLEQGGVSSLLONLAVSVTPIQRIVRSGENALKIDIHVIIPY

EGLSADOMAQIEEVFKVVYPVDDHHFKVILPYGTLVIDGVTPNMLNYFGRPYSGIAVFDGKKIT
VTGTLWNGNKIIDERLITPDGSMLFRVTINS

SEQ ID NO: 53. Small BiT (SmBiT) mRNA (36 nucleotides)
ATGGTGACCGGCTACCGGCTGTTCGAGGAGATTCTC

SEQ ID NO: 54. Small BiT (SmBiT) protein (11 amino acids)
MVTGYRLFEIL

SEQ ID NO: 55. pcDNA3.1l/hygro(+)-Flag vector (5,490 nucleotides
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC

ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCARA
ATTTAAGCTACACAAGGCAAGGCTTGACCGACAATTGCATGAAGAAT CTGCTTAGGGTTAGGCG
TTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTAT
TAATAGTAATGAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAAC
TTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGAC
GTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGG
TAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCA
ATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAAT
GGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGA
GTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGAC
GCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGA
GAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGCT
AGCGTTTAAACTTAAGCTTGGTACCATGGACTACAAAGACGATGACGGTGATTATAAAGATCAT
GACATCTACCTGATGTTTCTGGTACTGCCAGGATCCACTAGTCCAGTGTGGTGGAATTCTGCAG
ATATCCAGGACAGTGGCGGCCGCTCGAGTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCG
ACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAG
GTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAAT
AGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCT
CTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCAT TAAGCGCGGCGGGTGTGGTGGTTACGCG
CAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTT
CTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGGTCCCTTTAGGGTTCCGAT
TTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGAT TAGGGTGATGGTTCACGTAGTGGGCC
ATCGCCCTGATAGACGGTTTTTCGCCGTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTC
TTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTT
TGCCGATTTCGGCCTATTGGT TAAAAAATGAGCTGATTTAACAAAAATT TAACGCGAATTAATT

CTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGC
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ARAGCATGCATCTCAATTAGT CAGCAACCAGGTGTGGARAGTCCCCAGGCTCCCCAGCAGGCAG

AAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATC
CCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTT
ATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGG
AGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAAGAG
ACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTT
GGGTGGAGAGGCTATTCGGCTATGACTGGGCAGAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTG
AATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAG
CTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCA
GGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGG
CGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGC
GAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGG
GCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTC
GTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCA
TCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATAT
TGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCC
GATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTT
CGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTC
TATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGG
ATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACARATA
AAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTG
TCCAAACTCATCAATGTATCTTATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGT
AATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACG
AGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCG
TTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCC
AACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCT
GCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCC
ACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACC
GTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAA
TCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCT
GGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTC
CGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCC
GGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTG
GTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAA
CTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGA
AAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTTTTTTTGTTTGCA
AGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTC
TGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATC
TTCACCTAGATCCTTTTAAATTARAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTARA

CTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCG
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TTCATCCATAGTTGCCTGACT CCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCT
GGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAR
ACCAGCCAGCCGGARGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTC
TATTAATTGT TGCCGGGAAGC TAGAGTAAGTAGT TCGCCAGTTAATAGTTTGCGCAACGTTGTT
GCCATTGCTACAGGCATCGTGGTGTCACGCTCATCGTT TGGTATGGCTTCATTCAGCTCCGGTT
CCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCARAARAGCGGTTAGCTCCTTCGG
TCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACT CATGGT TATGGCAGCACTG
CATAATTCTCTTACTGTCATGCCATCCGTARGATGCTTTTCTGTGACTGGTGAGTACTCAACCA
AGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAR
TACCGCGCCACATAGCAGAACTTTAAAAGTGC TCATCATTGGARAACGTTCTTCGGGGCGAAAA
CTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT
CTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCARAAACAGGAAGGCARRATGCCGE
ARAARAGGGAATAAGGGCGACACGGARATGTTGAATACTCATACTCTTCCTTTTTCAATATTAT
TGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATA
AACARATAGGGGTTCCGCGCACATTTCCCCGARAAGTGCCACCTGACGTC

SEQ ID NO: 56 pcDNA3.l/hygro(+)-Myc vector (5,455 nucleotides
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC

ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGC
GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGA
CGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTARATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGC
TAGCGTTTAAACTTAAGCTTGGTACCATGGAACAAAAACTCATCTCAGAAGAGGATCTGGGATC
CACTAGTCCAGTGTGGTGGAATTCTGCAGATATCCAGCACAGTGGCGGCCGCTCGAGT CTAGAG
GGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCGAGCCATCTGTTGTTTG
CCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATARAAAT
GAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGG
ACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGC
TTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCA
TTAAGCGCGGCGGGTGTGGTGGT TACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGC
CCGCTCCTTTGGCTTTCTTCCCTTGCTTTCTCGCGACGTTCGCCGGCTTTCCCCGTCAAGCTCT
AAATCGGGGGCTCGCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTT

GATTAGGGTGATGGTTGACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGT
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TGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCARACTGGAACAACACTCAACCCTATCTC
GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGAT TTCGGCCTATTGGTTAAARAATGAGCTG
ATTTAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTGTGTCAGTTAGGGTGTGGARAGTC
CCCAGGCTCCCCAGCAGGCAGAAGTATGCARAGCATGCATCTCAATTAGTCAGCAACCAGGTGT
GGAAAGTCCCCAGGCTCCCCAGCAGGCAGARGTATGCARAGCATGCATC TCAATTAGT CAGCAA
CCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCC
GCCCCATGGCTGACTAATTTTTTTTAT TTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTA
TTCCAGAAGTAGTGAGGAGGC TTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTT
GTATATCCATTTTCGGATCTGAT CAAGAGACAGGATGAGGATCGTTT CGCATGATTGAAGAAGA
TGEATTGCACGCAGGTTCTCCGGCCGCTTGGETGGAGAGGCTATTCGGCTATGACTGGGCACAA
CAGACAATCGGCTGCTCTGATGCCGCCETETTCCGGCTGTCAGGGCAGEGGCECCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTG
GCTGGCCACGACGEGCETTCCTTGCGCAGCTGTGCT CGACGTTGTCACTGAAGCGGGARGGGAC
TGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGA
AAGTATCCATCATGGCTGATGCAATGCGGCGECTGCATACGCTTGAT CCGGCTACCTGCCCATT
CGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGAT
CAGGATGATC TGGACGAAGAGCATCAGGGGCT CGCGCCAGCCGAACTGTTCGCCAGGCTCAAGG
CGCECATGCCCGACGECCAGCATCTCGTCGTCGACCCATGGCCATGCCTGCTTGCCGAATATCAT
GGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGEGTGTGGCGGACCGCTAT
CAGGACATAGCGTTGGCTACCCGTGATATTGC TGAAGAGC TTGGCGGCGAATGGGCTGACCGCT
TCCTCGTGCT TTACGGTATCGCCGCTCCCGAT TCGCAGCGCATCGCCTTCTATCGCCTTCTTGA
CGAGTTCTTCTGAGCGGGACT CTGGGGTTCGARATGACCGACCAAGCGACGCCCARCCTGCCAT
CACGAGATTTCGATTCCACCGCCGCCTTCTATGARAGGTTGGGCTTCGGAATCGTTTTCCGGGA
CGCCGECTGCATGATCCTGCAGCGCGGGEATC TCATGCTGGAGTTCTTCGCCCACCCCAACTTG
TTTATTGCAGCTTATAATGGT TACAAATAAAGCAATAGCATCACAAATTTCACAAATARAGCAT
TTTTTTCACTGCATTCTAGTTGTGGTTTGTCCARACTCATCAATGTATCTTATCATGTCTGTAT
ACCGTCGACGTCTAGCTAGAGCT TGGCGTAAT CATGGTCATAGCTGT TTGCTGTGTGARATTGT
TATCCGCTCACAATTCCACACAACATACGAGC CGGAAGCATAAAGTGTAAAGCCTGGGGTGCCT
AATGAGTGAGCTAACTCACATTAATTGCGTTGCGCT CACTGCCCGCTTTCCAGTCGGGARACCT
GTCGTGCCAGCTGCATTAATGAATCGGCCARCGCGCCEGCAGAGECEET TTGCATATTGGECGE
TCTTCCGETTCCTCGCTCACTGACTCGCTGCGCTCGGTCETTCGGCTGCGGGCAGCGGTATCAG
CTCACTCARAGGCGGTAATACGGTTATCCACAGAAT CAGGGGATAACGCAGGARAGAACATGTG
AGCARAAGGCCAGCARAAGGC CAGGAACCGTARAAAGGCCGCGTTGC TGGCGTTTTTCCATAGE
CTCCGCCCCCCTGACGAGCAT CACAAAAATCGACGCTCAAGTCAGAGGTGGCGARACCCGACAG
GACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCT
GCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGARGCATGECGCTTTCTCATAGCTCA
CGCTGTAGGTATCTCAGTTCGGTGTAGETCGT TCGCTCCARGC TGGGCTGTGTGCACGAACCCC
CCATTCAGCCCGACCECTGCGCCTTATCCGGTAACTATCGTCT TGAGTCCARCCCGGTARGACA
CGACTTATCGCCACTGGCAGCAGCCACTGETAACAGGATTAGCAGAGCGAGGTATGTAGGCGGT

GCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCT
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GCGCTCTGCTGAAGCCAGTTACCTTCGGARRAAGAGTTGGTAGCTCT TGAT CCGGCARACAAAC

CACCGCTGGTAGCGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA
GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCT CAGTGGAACGAAAACTCACGTTAAGGGA
TTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTT
TAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGT TACCAATGCTTAATCAGTGAG
GCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGA
TAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACG
CTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGT
CCTGCAACTTTATCCGCCTCGATCCAGTCTATTAAT TGTTGCGGGGAAGCTAGAGTAAGTAGTT
CGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTC
GTTTGGTATGGCTTCATTCAGCTCCGGTTCCGAACGATCAAGGCGAGTTACATGATCCCCCATG
TTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTAGTGTCATGCCATCCGTAAGATG
CTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGT
TGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCA
TCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTC
GATGTAACCCACTCGTGCACCCAACTGATGTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGG
TGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAA
TACTCATACTCTTCCTTTTTCAATATTATTGAAGCATT TATCAGGGTTATTGTCTCATGAGCGG
ATACATATTTGAATGTATTTAGAAABATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAA
GTGCCACCTGACGTC

SEQ ID NO: 57. Intermolecular biosensor Nluc-YAP15 in pcDNA3.1/
hygro(+) vector (6,693 nucleotides)
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGC
GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGA
CGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAA
TGGGGGTGGATAGCGGTTTGACT CACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGT CTATATAAGCAGAGCTCTCTGGCTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGC
TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCATGGAAGACGCCAAAAACATAAAGAA

AGGCCCGGCGCCATTCTATCCGCTGGAAGATGGAACCGCTGGAGAGCAACTGCATAAGGCTATG

AAGAGATACGCCCTGGTTCCTGGAACAATTGCTTTTACAGATGCACATATCGAGGTGGACATCA

CTTACGCTGAGTACTTCGAAATGTCCGTTCGGTTGGCAGAAGCTATGAAACGATATGGGCTGAA

TACAAATCACAGAATCGTCGTATGCAGTGAAAACTCTCTTCAATTCTTTATGCCGGTGTTGGGC
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GCGTTATTTATCGGAGTTGCAGTTGCGCCCGCGAACGACATTTATAATGAACGTGAATTGCTCA

ACAGTATGGGCATTTCGCAGCCTACCGTGGTGTTCGTTTCCAAAAAGGGGTTGCGAAAAATTTT

GAACGTGCAAAAAAAGCTCCCAATCATCCAAAAAATTATTATCATGGATTCTAAAACGGATTAC

CAGGGATTTCAGTCGATGTACACGTTCGTCACATCTCATCTACCTCCCGGTTTTAATGAATACG

ATTTTGTGCCAGAGTCCTTCGATAGGGACAAGACAATTGCACTGGTCATGAACTCCTCTGGATC

TACTGGTCTGCCTAAAGGTGTCGCTCTGCCTCATAGAACTGCCTGCGTGAGATTCTCGCATGCC

AGAGATCCTATTTTTGGCAATCAAATCATTCCGGATACTGCGATTTTAAGTGTTGTTCCATTCC

ATCACGGTTTTGGAATGTTTACTACACTCGGATATTTGATATGTGGATTTCGAGTCGTCTTAAT

GTATAGATTTGAAGAAGAGCTGTTTCTGAGGAGCCTTCAGGATTACAAGATTCAAAGTGCGCTG

CTGGTGCCAACCCTATTCTCCTTCTTCGCCAAAAGCACTCTGATTGACAAATACGATTTATCTA

ATTTACACGAAATTGCTTCTGGTGGCGCTCCCCTCTCTAAGGAAGTCGGGGAAGCGGTTGCCAA

GAGGTTCCATCTGCCAGGTATCAGGCAAGGATATGGGCTCACTGAGACTACATCAGCTATTCTG

ATTACACCCGAGGGGGATGATAAACCGGGCGCGGTCGGTARAGTTGTTCCATTTTTTGAAGCGA

AGGTTGTGGATCTGGATACCGGGAAAACGCTGGGCGTTAATCAAAGAGGCGAACTGTGTGTGAG

AGGTCCTATGATTATGTCCGGTTATGTAAACAATCCGGAAGCGACCAACGCCTTGATTGACAAG

GATGGAGGAGGAGCTGGAGGCCCACAGCATGTTCGAGCTCATTCCTCTCCAGCTTCTCTGCAGT

TGGCGGCCGCTCGAGTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTA
GTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCC
CACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATT
CTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTG
GGGATGCGGTGGGCTCTATGGCT TCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCC
CCACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCT
ACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCG
CCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACG
GCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAG
ACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTG
GAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGC
CTATTGGTTAAAAAATGAGCTGATT TAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTGT
GTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCARAGCATGCATCT
CAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGC
ATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTC
CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGA
GGCCGCCTCTGCCTCTGAGCTAT TCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTT
TGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGAT CAAGAGACAGGATGAGGAT
CGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCT
ATTCGGCTATGACTGGGCACAACAGAGAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCA
GCGCAGGGGCGCCCGGTTCTTTT TGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGG
ACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGT
TGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCA

TCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGC
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TTGATCCGGCTACCTGCCCAT TCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCG

GATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCC
GAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCG
ATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCG
GCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTT
GGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCA
TCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGAC
CAAGGGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGG
GCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGA
GTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATC
ACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCA
ATGTATCTTATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTAATCATGGTCATA
GCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATA
AAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGC
CCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAG
AGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTT
CGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGG
ATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTARAAAAGGCCGC
GTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGT
CAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCG
TGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCGGCCTTTCTCCCTTCGGGAAG
CGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAG
CTGGGCTGTGTGCACGAACCGCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTC
TTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAG
CAGAGCGAGGTATGTAGGCGGTGCTACAGAGT TCTTGAAGTGGTGGCCTAACTACGGCTACACT
AGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTA
GCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTTTTTTTGTTTGCAAGCAGCAGATTAC
GCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTGTGACGCTCAGTGG
AACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCC
TTTTAAATTARAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAG
TTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTT
GCCTGACTCCCCGTCGTGTAGATAACTAGGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTG
CAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGG
AAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGC
CGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGT TTGCGCAACGTTGTTGCGATTGCTACAG
GCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAG
GCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTT
GTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTA
CTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGA
ATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCGACAT

AGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCT
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TACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTT
TACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATA
AGGGCGACACGGAAATGTTGAATACTCATACTCTTCGTTTTTCAATATTAT TGAAGCATTTATC
AGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGT
TCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTC
SEQ ID NO: 58. Intermolecular biosensor 14-3-3-Cluc in pcDNA3.1/
hygro(+) vector (6,621 nucleotides)
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGACTAGTGCGCGAGCAAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGC
GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGT CATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGGCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGA
CGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACT CACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGT CTATATAAGCAGAGCTCTCTGGCTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGC

TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCATGGAGAAGACTGAGCTGATCCAGAA

GGCCAAGCTGGCCGAGCAGGCCGAGCGCTACGACGACATGGCCACCTGCATGAAGGCAGTGACC

GAGCAGGGGGCCGAGCTGTCCAACGAGGAGCGCAACCTGCTCTCCGTGGCCTACAAGAACGTGG

TCGGGGGCCGCAGGTCCGCCTGGAGGGTCATCTCTAGCATCGAGCAGAAGACCGACACCTCCGA

CAAGAAGTTGCAGCTGATTAAGGACTATCGGGAGAAAGTGGAGTCCGAGCTGAGATCCATCTGC

ACCACGGTGCTGGAATTGTTGGATAAATATTTAATAGCCAATGCAACTAATCCAGAGAGTAAGG

TCTTCTATCTGAAAATGAAGGGTGATTACTTCCGGTACCTTGCTGAAGTTGCGTGTGGTGATGA

TCGAAAACAAACGATAGATAATTCCCAAGGAGCTTACCAAGAGGCATTTGATATAAGCAAGAAA

GAGATGCAACCCACACACCCAATCCGCCTGGGGCTTGCTCTTAACTTTTCTGTATTTTACTATG

AGATTCTTAATAACCCAGAGCTTGCCTGCACGCTGGCTAARACGGCTTTTGATGAGGCCATTGC

TGAACTTGATACACTGAATGAAGACTCATACAAAGACAGCACCCTCATCATGCAGTTGCTTAGA

GACAACCTAACACTTTGGACATCAGACAGTGCAGGAGAAGAATGTGATGCGGCAGAAGGGGCTG

AAAACGGAGGAGGAGGTAGTGGAGGAGGAGGTAGTCCTATGATTATGTCCGGTTATGTAAACAA

TCCGGAAGCGACCAACGCCTTGATTGACAAGGATGGATGGCTACATTCTGGAGACATAGCTTAC

TGGGACGAAGACGAACACTTCTTCATCGTTGACCGCCTGAAGTCTCTGATTAAGTACAAAGGCT

ATCAGGTGGCTCCCGCTGAATTGGAATCCATCTTGCTCCAACACCCCAACATCTTCGACGCAGG

TGTCGCAGGTCTTCCCGACGATGACGCCGGTGAACTTCCCGCCGCCGTTGTTGTTTTGGAGCAC

GGAAAGACGATGACGGAAAGAGAGATCGTGGATTACGTCGCCAGTCAAGTAACAACCGCGGAAA

AGTTGCGCGGAGGAGTTGTGTTTGTGGACGAAGTACCGAAAGGTCTTACCGGAAAACTCGACGC

AAGAAAAATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAGCGGCC
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GCTCGAGTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGT TGCCAG

CCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCC
TTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGG
TGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGGG
GTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGC
CCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGC
CAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTT
CCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCG
ACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTT
TCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACA
CTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGT
TAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTGTGTCAGTTA
GGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGT
CAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCT
CAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGT
TCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCT
CTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAA
GCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAAGAGACAGGATGAGGATCGTTTCGC
ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCT
ATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGG
GCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCA
GCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTG
AAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCT
TGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCG
GCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAG
CCGGTCTTGTCGATCAGGATGAT CTGGACGAAGAGCAT CAGGGGCTCGCGCCAGCCGAACTGTT
CGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGC
TTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTG
TGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGA
ATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTC
TATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGAC
GCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGA
ATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCG
CCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTT
CACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCT
TATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGGGTAATCATGGTCATAGCTGTTTC
CTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAA
AGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTC
CAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAAT CGGCCAACGCGCGGGGAGAGGCGGTT
TGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCG

GCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCA
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GGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGG
CGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTG
GCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCT
CCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGC
TTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTG
TGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCC
AACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGA
GGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAAC
AGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGA
TCCGGCAAACAAACCACCGCTGGTAGCGGTTTTTTTGT TTGCAAGCAGCAGATTACGCGCAGAA
AAAANAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAA
CTCACGTTAAGGGATTTTGGT CATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAAT
TAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGT CTGACAGTTACCAAT
GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACT
CCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATA
CCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCG
AGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGC
TAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTA
CATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAG
TAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATG
CCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAAC
TTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTG
TTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCA
CCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGAC
ACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATAT TATTGAAGCATTTATCAGGGTTAT
TGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCA
CATTTCCCCGAAAAGTGCCACCTGACGTC
SEQ ID NO: 59. NanoBiT Biosensor: LgBiT-YAP15 in pBiT 1.1 N
vector (3,890 nucleotides)
GGCCTAACTGGCCGGTACCTGAGTCTAAATGAGTCTTCGGACCTCGCGGGGGCCGCTTAAGCGG
TGGTTAGGGTTTGTCTGACGCGGGGGCAGGGGGAAGGAACGAAACACTCTCATTCGGAGGCGGC
TCGGGGTTTGGTGT TGGTGGCCACGGGCACGCAGAAGAGCGCCGCGATCCTCTTAAGCACCCCC
CCGCCCTCCGTGGAGGCGGGGGTTTGGTCGGCGGGTGGTAACTGGCGGGCCGCTGACTCGGGCG
GGTCGCGCGCCCCAGAGTGTGACCTTTTCGGTCTGCTCGCAACCCCCGGGCGGCGCCGCCGCGG
CGGCGACGGGCTCGCTGGGTCCTAGGCTCCATGGGGACCGTATACGTGGACAGGCTCTGGAGCA
TCCGCACGACTGCGGTGATATTACCGGAGACCTTCTGCGGGACGAGCCGGGTCACGCGGCTGAC
CCGGAGCGTCCGTTGGGCGACAAACACCAGGACGGGGCACAGGTACACTATCTTGTCACCCGGA
GGCGCGAGGGACTGCAGGAGCTTGAGGGAGTGGCGCAGCTGCTTCATCCCCGTGGCCCGTTGCT

CGCGTTTGCTGGCGGTGTCCCCGGAAGAAATATATTTGCATGTCTTTAGTTCTATGATGACACA
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AACCCCECCCAGCGTCTTGTCAT TGGCGAAGT CGAACACGCAGATGCAGTCGGGECGECGCGRT

CCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCG

ACCCGCTTAAAAGCTTGGCAATCCGGTACTGTTGGTAAAGCCACCATGGTCTTCACACTCGAAG

ATTTCGTTGGGGACTGGGAACAGACAGCCGCCTACAACCTGGACCGAGTCCTTGAACAGGGAGG

TGTGTCCAGTTTGCTGCAGAATCTCGCCGTGTCCGTAACTCCGATCCAAAGGATTGTCCGGAGC

GGTGAAAATGCCCTGAAGATCGACATCCATGTCATCATCCCGTATGAAGGTCTGGGCGCCGACC

AAATGGCCCAGATCGAAGAGGTGTTTAAGGTGGTGTACCCTGTGGATGATCATCACTTTAAGGT

GATCCTGCCCTATGGCACACTGGTAATCGACGGGGTTACGCCGAACATGCTGAACTATTTCGGA

CGGCCGTATGAAGGCATCGCCGTGTTCGACGGCAAAAAGATCACTGTAACAGGGACCCTGTGGA

ACGGCAACAAAATTATCGACGAGCGCCTGATCACCCCCGACGGCTCCATGCTGTTCCGAGTAAC

CATCAACAGTGGGAGTTCCGGTGGTGCGCCGGGAGCGGAGCTGCGAGGCTCCGAGCGGTGGAGCTCAG

GGGAATTCCCCACAGCATGTTCGAGCTCATTCCTCTCCAGCTTCTCTGCAGTTGAGATCTTCTA

GAGTCGGGGCGGCCGGCCGCTTCGAGCAGACATGATAAGATACATTGATGAGTTTGGACAAACC

ACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTG

TAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGT

TCAGGGGGAGGTGTGGGAGGTTTTT TAAAGCAAGTAAAACCTCTACAAATCTGGTAAAATCGAT

AAGGATCCGTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGG

GGCATGACTATCGTCGCCGCACTTATGACTGTCTTCTTTATCATGCAACTCGTAGGACAGGTGC

CGGCAGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAG

CGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAAT CAGGGGATAACGCAGGARAA

GAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAARAGGCCGCGTTGCTGGCGTTT

TTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAARAATCGACGCTCAAGTCAGAGGTGGCGAA

ACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGT

TCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCT

CATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTGGTTCGCTCCAAGCTGGGCTGTGTGC

ACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCC

GGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTAT

GTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTAT

TTGGTATCTGCGGTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGG

CAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGT TTGCAAGCAGCAGATTACGCGCAGAARA

AAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACT

CACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTARATTA

AAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGT CTGACAGCGGCCGCAAA

TGCTAAACCACTGCAGTGGTTACCAGTGCTTGATCAGTGAGGCACCGATCTCAGCGATCTGCCT

ATTTCGTTCGTCCATAGTGGCCTGACTCCCCGTCGTGTAGATCACTACGATTCGTGAGGGCTTA

CCATCAGGCCCCAGCGCAGCAATGATGCCGCGAGAGCCGCGTTCACCGGCCCCCGATTTGTCAG

CAATGAACCAGCCAGCAGGGAGGGCCGAGCGAAGAAGTGGTCCTGCTACTTTGTCCGCCTCCAT

CCAGTCTATGAGCTGCTGTCGTGATGCTAGAGTAAGAAGTTCGCCAGTGAGTAGTTTCCGAAGA

GTTGTGGCCATTGCTACTGGCATCGTGGTATCACGCTCGTCGTTCGGTATGGCTTCGTTCAACT

CTGGTTCCCAGCGGTCAAGCCGGGTCACATGATCACCCATATTATGAAGAAATGCAGTCAGCTC

CTTAGGGCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCGGTGTTGTCGCTCATGGTAATGGCA
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GCACTACACAATTCTCTTACCGTCATGCCATCCGTAAGATGCTTTTCCGTGACCGGCGAGTACT
CAACCAAGTCGTTTTGTGAGTAGTGTATACGGCGACCAAGCTGCTCTTGCCCGGCGTCTATACG
GGACAACACCGCGCCACATAGCAGTACTTTGAAAGTGCTCATCATCGGGAATCGTTCTTCGGGG
CGGAAAGACTCAAGGATCTTGCCGCTATTGAGATCCAGTTCGATATAGCCCACTCTTGCACCCA
GTTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCGGGGTGTGCAAAAACAGGCAAGCAAAA
TGCCGCAAAGAAGGGAATGAGTGCGACACGAAAATGTTGGATGCTCATACTCGTCCTTTTTCAA
TATTATTGAAGCATTTATCAGGGTTACTAGTACGTCTCTCAAGGATAAGTAAGTAATATTAAGG
TACGGGAGGTATTGGACAGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTT
TTTTGTGTGAATCGATAGTACTAACATACGCTCTCCATCAAAACAAAACGAAACAARAACAAACT
AGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCT
SEQ ID NO: 60. NanoBiT Biosensor: 14-3-3-LgBiT in pBiT2.1-C
vector (4,131 nucleotides)
GGCCTAACTGGCCGGTACCTGAGTCTAAATGAGTCTTCGGACCTCGCGGGGGCCGCTTAAGCGG
TGGTTAGGGT TTGTCTGACGCGGGGGGAGGGGGAAGGAACGAAACACTCTCATTCGGAGGCGGC
TCGGGGTTTGGTCTTGGTGGCCACGGGCACGCAGAAGAGCGCCGCGATCCTCTTAAGCACCCCC
CCGCCCTCCGTGGAGGCGGGGGTTTGGTCGGCGGGTGGTAACTGGCGGGCCGCTGACTCGGGCG
GGTCGCGCGCCCCAGAGTGTGACCTTTTCGGTCTGCTCGCAGACCCCCGGGCGGCGCCGCCGCG
GCGGCGACGGGCTCGCTGGGTCCTAGGCTCCATGGGGACCGTATACGTGGACAGGCTCTGGAGC
ATCCGCACGACTGCGGTGATATTACCGGAGACCTTCTGCGGGACGAGCCGGGTCACGCGGCTGA
CGCGGAGCGTCCGTTGGGCGACAAACACCAGGACGGGGCACAGGTACACTATCTTGTCACCCGG
AGGCGCGAGGGACTGCAGGAGCTTCAGGGAGTGGCGCAGCTGCTTCATCCCCGTGGCCCGTTGC
TCGCGTTTGCTGGCGGTGTCCCCGGAAGAAATATATTTGCATGTCTTTAGT TCTATGATGACAC
AAACCCCGCCCAGCGTCTTGTCATTGGCGAAGTCGAACACGCAGATGCAGTCGGGGCGGCGCGG
TCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGC
GACCCGCTTAAAAGCTTGGCAATCCGGTACTGTGGTAAAGCCACCAGATCTAATGGAGAAGACT

GAGCTGATCCAGAAGGCCAAGCTGGCCGAGCAGGCCGAGCGCTACGACGACATGGCCACCTGCA

TGAAGGCAGTGACCGAGCAGGGCGCCGAGCTGTCCAACGAGGAGCGCAACCTGCTCTCCGTGGC

CTACAAGAACGTGGTCGGGGGCCGCAGGTCCGCCTGGAGGGTCATCTCTAGCATCGAGCAGAAG

ACCGACACCTCCGACAAGAAGTTGCAGCTGATTAAGGACTATCGGGAGAAAGTGGAGTCCGAGT

TGAGATCCATCTGCACCACGGTGCTGGAATTGTTGGATAAATATTTAATAGCCAATGCAACTAA
TCCAGAGAGTAAGGTCTTCTATCTGAAAATGAAGGGTGATTACTTCCGGTACCTTGCTGAAGTT
GCGTGTGGTGATGATCGAAAACAAACGATAGATAATTCCCAAGGAGCTTACCAAGAGGCATTTG

ATATAAGCAAGAAAGAGATGCAACCCACACACCCAATCCGCCTGGGGCTTGCTCTTAACTTTTC

TGTATTTTACTATGAGATTCTTAATAACCCAGAGCTTGCCTGCACGCTGGCTAAAACGGCTTTT

GATGAGGCCATTGCTGAACTTGATACACTGAATGAAGACTCATACAAAGACAGCACCCTCATCA

TGCAGTTGCTTAGAGACAACCTAACACTTTGGACATCAGACAGTGCAGGAGAAGAATGTGATGC

GGCAGAAGGGGCTGAAAACCCGAATTCTGGCTCGAGCGCTGEGTGGCGGCAGCGCGAGGTGGAGGG

TCGTCAGGTGTGACCGGCTACCGGCTGTTCGAGGAGATTCTGTAATCTAGAGTCGGGGCGGCCG

GCCGCTTCGAGCAGACATGATAAGATACATTGATGAGT TTGGACAAACCACAACTAGAATGCAG

TGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATT TGTAACCATTATAAGCT

GCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGT TCAGGGGGAGGTGTG
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GGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTARAATCGATAAGGATCCGTCGACC

GATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTC
GCCGCACTTATGACTGTCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTTCC
GCTTCCTCGCTGACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACT
CAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAA
AGGCCAGCAAAAGGCCAGGAACCGTAAARAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTAT
AAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCT
TACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGT
AGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTC
AGCCCGAGCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTT
ATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACA
GAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTC
TGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGC
TGGTAGCGGTGGTTTTTTTGT TTGCAAGCAGCAGAT TACGCGCAGAAAAAAAGGATCTCAAGAA
GATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTT
TGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGCGGCCGCAAATGCTAAACCACTGCA
GTGGTTACCAGTGCTTGATCAGTGAGGCACCGATCTCAGCGATCTGCCTATTTCGTTCGTCCAT
AGTGGCCTGACTCCCCGTCGTGTAGATCACTACGATTCGTGAGGGCTTACCATCAGGCCCCAGC
GCAGCAATGATGCCGCGAGAGCCGCGTTCACCGGCCCCCGATTTGTCAGCAATGAACCAGCCAG
CAGGGAGGGCCGAGCGAAGAAGTGGTCCTGCTACTTTGTCCGCCTCCATCCAGTCTATGAGCTG
CTGTCGTGATGCTAGAGTAAGAAGTTCGCCAGTGAGTAGTTTCCGAAGAGT TGTGGCCATTGCT
ACTGGCATCGTGGTATCACGCTCGTCGTTCGGTATGGCTTCGTTCAACTCTGGTTCCCAGCGGT
CAAGCCGGGTCACATGATCACCCATATTATGAAGAAATGCAGTCAGCTCCTTAGGGCCTCCGAT
CGTTGTCAGAAGTAAGTTGGCCGCGGTGTTGTCGCTCATGGTAATGGCAGCACTACACAATTCT
CTTACCGTCATGCCATCCGTAAGATGCTTTTCCGTGACCGGCGAGTACTCAACCAAGTCGTTTT
GTGAGTAGTGTATACGGCGACCAAGCTGCTCTTGCCCGGCGTCTATACGGGACAACACCGCGCC
ACATAGCAGTACTTTGAAAGTGCTCATCATCGGGAATCGTTCTTCGGGGCGGAAAGACTCAAGG
ATCTTGCCGCTATTGAGATCCAGTTCGATATAGCCCACTCTTGCACCCAGTTGATCTTCAGCAT
CTTTTACTTTCACCAGCGTTTCGGGGTGTGCAAAAACAGGCAAGCAAAATGCCGCAAAGAAGGG
AATGAGTGCGACACGAAAATGTTGGATGCTCATACTCGTCCTTTTTCAATATTATTGAAGCATT
TATCAGGGTTACTAGTACGTCTCTCAAGGATAAGTAAGTAATATTAAGGTACGGGAGGTATTGG
ACAGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGA
TAGTACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGT
CCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCT

SEQ ID NO: 61. NanoBiT Biosensor: LgBiT-YAP15 in pET1é6b vector
(6,291 nucleotides)
TTCTTGAAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATG
GTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTT

TCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATARATGCTTCAATAATA

TTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCA
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TTTTGCCTTCCTGTTTTTGCT CACCCAGAAACGC TGGTGARAGTARAAGATGC TGAAGATCAGT
TGGGTGCACGAGTGGGTTACATCGAACTGGAT CTCAACAGCGGTAAGATCCTTGAGAGTTTTCG
CCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCC
CGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTG
AGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGC
TGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGAT CGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGG
AGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGCAGCAATGGCAACAAC
GTTGCGCARACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGG
ATGGAGGCGGATAARGTTGCAGGACCACTTCTGCGCTCAECCCTTCCGGCTGGCTGETTTATTG
CTGATAAATC TGGAGCCGETGAGCGTGEGTCTCGCGGTAT CAT TGCAGCAC TGGGGCCAGATGE
TAAGCCCTCCCGTATCGTAGT TATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAAT
AGACAGATCGCTGAGATAGGTGCCTCACTGAT TAAGCATTGGTAACTGT CAGACCAAGTTTACT
CATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCT
TTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCC
GTAGAARAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATC TGCTGCTTGCARA
CAAAAAAACCACCGCTACCAGCGGTGGTTTGT TTGCCGGATCARGAGCTACCAACTCTTTTTCC
GAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTA
GGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACGTCGCTCTGC TAATCCTGTTACCAG
TGECTGCTGC CAGTGGCCATARGTCGTGTC TTACCGGGTTGGACT CAAGACGATAGTTACCGGA
TAAGGCGCAGCGGTCGGEC TGAACGGGGEETTCGTGCACACAGCCCAGCTTGGAGCGARCGACT
TACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGARGGGAGAA
AGGCGGACAGGTATCCGGTAAGCGGCAGEGTCCCAACAGGAGAGCGCACGAGGGAGCTTCCAGE
GGGARACGCCTGGTATCTTTATAGTCCTGTCGEGTTTCGCCACCTCTGACTTGAGCGTCGATTT
TTGTGATGCTCGTCAGGGGGECGGAGCCTATGGARAAACGCCAGCAACGCGGCCTTTTTACGGT
TCCTGGCCTTTTGCTGECCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGA
TAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGE
GAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCG
GTATTTCACACCGCATATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGC
CAGTATACACTCCGCTATCGCTACGTGACTGEGT CATGGCTGCGCCCCGACACCCGGCAACACT
CGCTGACGCGCCCTGACGEGC TTGTCTGCTCCCGGCATCCGCT TACAGACARGCTGTGACCGTC
TCCEGEAGCTGCATGTGTCACGAGGTTTTCACCGT CATCACCGARACGCGCGAGGCAGCTGCGET
ARAGCTCATCAGCGTGGTCGTGAAGCGATTCACAGATGTCTGCCTGT TCATCCGCGTCCAGCTC
GTTGAGTTTCTCCAGAAGCGTTAATGTCTGGCTTCTGATARAGCGGGCCATGTTARAGGGCCETT
TTTTCCTGTTTGGTCACTGATGCCTCCGTGTAAGGGGGAT TTC TGTTCATGGGGGTAATGATAC
CGATGAAACGAGAGAGGATGC TCACGATACGGGTTACTGATGATGAACATGCCCGGTTACTGCA
ACGTTGTGAGGGTAAACAACTGGCEGTATGGATGCCGCGEGACCAGAGAAARATCACT CAGGGT
CAATGCCAGCGCTTCGTTAATACAGATGTAGGTGTT CCACAGGGTAGCCAGCAGCATCCTGCGA
TGCAGATCCGGAACATAATGGTGCAGGGCGCTGACTTCCGCET TTCCAGACTTTACGARACACG

GAAACCGAAGACCATTCATGTTGTTGCTCAGGTCGCAGACGTTTTGCAGCAGCAGTCGCTTCAC
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GTTCGCTCGCGTATCGGTGATTCAT TC TGCTAACCAGTAAGGCAACCCCGCCAGCCTAGCCAGE

TCCTCAACGACAGGAGCACGATCATGCGCACCCGTGGCCAGGACCCAACGCTGCCCGAGATGCG
CCGCGTGCGGCTGCTGGAGATGGCGGACGCGATGGATATGTTCTGCCAAGGGTTGGTTTGCGCA
TTCACAGTTCTCCGCAAGAATTGATTGGCTCCAATTCTTGGAGTGGTGAATCCGTTAGCGAGGT
GCCGCCGGCTTCCATTCAGGTCGAGGTGGCCCGGCTCCATGCACCGCGACGCAACGCGGGGAGG
CAGACAAGGTATAGGGCGGCGCCTACAATCCATGCCAACCCGTTCCATGTGCTCGCCGAGGCGG
CATAAATCGCCGTGACGATCAGCGGTCCAGTGAT CGAAGTTAGGCTGGTAAGAGCCGCGAGCGA
TCCTTGAAGCTGTCCCTGATGGTCGTCATCTACCTGCCTGGACAGCATGGCCTGCAACGCGGGC
ATCCCGATGCCGCCGGAAGCGAGAAGAATCATAATGGGGAAGGCCATCCAGCCTCGCGTCGCGA
ACGCCAGCAAGACGTAGCCCAGCGCGTCGGCCGCCATGCCGGCGATAATGGCCTGCTTCTCGCC
GAAACGTTTGGTGGCGGGACCAGTGACGAAGGCTTGAGCGAGGGCGTGCAAGATTCCGAATACC
GCAAGCGACAGGCCGATCATCGTCGCGCTCCAGCGAAAGCGGTCCTCGCCGAAAATGACCCAGA
GCGCTGCCGGCACCTGTCCTACGAGTTGCATGATAAAGAAGACAGTCATAAGTGCGGCGACGAT
AGTCATGCCCCGCGCCCACCGGAAGGAGCTGACTGGGTTGAAGGCTCTCAAGGGCATCGGTCGA
GATCCCGGTGCCTAATGAGTGAGCTAACTTACATTAATTGCGT TGCGCTCACTGCCCGCTTTCC
AGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTT
GCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCTT
CACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAARA
TCCTGTTTGATGGTGGT TAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTCGTATCCCA
CTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTGCGCCCAGCGC
CATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATGGTT
TGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGATTGC
GAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGCCCGC
TAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACCGTCT
TCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGCCGGAA
CATTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAATGATCAG
CCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAGGCTTCGACGCCGCTTCGT
TCTACCATCGACACCACCACGCTGGCACCCACTTGATCGGCGCGAGATTTAATCGCCGCCACAA
TTTGCGACGGCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCAACGACTGTTTGCC
CGCCAGTTGTTGTGCCACGCGGT TGGGAATGTAATTCAGCTCCGCCATCGCCGCTTCCACTTTT
TCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTCTGATAAGAGA
CACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTGACATTCACCACCCTGAATTGACT
CTCTTCCGGGCGCTATCATGCCATACCGCGAAAGGTTTTGCGCCATTCGATGGTGTCCGGGATC
TCGACGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAGTAGTAGGTTGAGGCCGTTG
AGCACCGCCGCCGCAAGGAATGGTGCATGCAAGGAGATGGCGCCCAACAGTCCCCCGGCCACGG
GGCCTGCCACCATACCCACGCCGAAACAAGCGCTCATGAGCCCGAAGTGGCGAGCCCGATCTTC
CCCATCGGTGATGTCGGCGATATAGGCGCCAGCAACCGCACCTGTGGCGCCGGTGATGCCGGCC
ACGATGCGTCCGGCGTAGAGGATCGAGATCTCGATCCCGCGAAATTAATACGACTCACTATAGG
GGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAATTTTGTTTAACTT TAAGAAGGAGATA
TACCATGGGCCATCATCATCATCATCATCATGATCATCACAGCAGCGGCCATATCGAAGGTCGT

CATATGATGGTCTTCACACTCGAAGATTTCGTTGGGGACTGGGAACAGACAGCCGCCTACAACC
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TGGACCAAGTCCTTGAACAGGGAGGTGTGTCCAGTTTGCTGCAGAATCTCGCCGTGTCCGTAAC

TCCGATCCAAAGGATTGTCCGGAGCGGTGAAAATGCCCTGAAGATCGACATCCATGTCATCATC

CCGTATGAAGGTCTGAGCGCCGACCAAATGGCCCAGATCGAAGAGGTGTTTAAGGTGGTGTACC

CTGTGGATGATCATCACTTTAAGGTGATCCTGCCCTATGGCACACTGGTAATCGACGGGGTTAC

GCCGAACATGCTGAACTATTTCGGACGGCCGTATGAAGGCATCGCCGTGTTCGACGGCAAAAAG
ATCACTGTAACAGGGACCCTGTGGAACGGCAACAAAATTATCGACGAGCGCCTGATCACCCCCG

ACGGCTCCATGCTGTTCCGAGTAACCATCAGCAGTGGGAGTTCCGGTGGTGGCGGGAGCGGAGE

TGGAGGCTCGAGCGGTGGAGCTCAGGGGAATTCCCCACAGCATGTTCGAGCTCATTCCTCTCCA

GCTTCTCTGCAGTTGGGATCCGGCTGCTAACAAAGCCCGAAAGGAAGCTGAGTTGGCTCCTGCC
ACCGGTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAAGGGGTCTTGAGGGGTTTTTTGC
TGAAAGGAGGAACTATATCCGGATATCCCGCAAGAGGCCCGGCAGTACCGGCATAACCAAGCCT
ATGCCTACAGCATCCAGGGTGACGGTGCTGAGGATGACGATGAGCGCATTGTTAGATTTCATAC
ACGGTGCCTGACTGCGTTAGCAATTTAACTGTGATAAACTACCGCATTAAAGCTTATCGATGAT
AAGCTGTCAAACATGAGAA

SEQ ID NO: 62. NanoBiT Biosensor: SmBiT in pET16b vector

(6,531 nucleotides)
TTCTTGAAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATG
GTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTT
TCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATA
TTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCA
TTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGT
TGGGTGCACGAGTGGGTTACATCGAACTGGAT CTCAACAGCGGTAAGATCCTTGAGAGTTTTCG
CCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCC
CGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGT TG
AGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGC
TGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTGTGACAACGAT CGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGG
AGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGCAGCAATGGCAACAAC
GTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGG
ATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTG
CTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGG
TAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAAT
AGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACT
CATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGAT CTAGGTGAAGATCCT
TTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCC
GTAGAARAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAA
CAAAAARAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCC
GAAGGTAACTGGCTTCAGCAGAGCGCAGATACGAAATACTGTCCTaCTAGTGTAGCCGTAGTTA
GGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAG
TGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGA

TAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACG
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TACACCGAACTGAGATACC TACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAA

AGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGG
GGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTT
TTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGT
TCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGA
TAACCGTATTACCGGCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGC
GAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCG
GTATTTCACACCGCATATATGGTGCACTCTCAGTACAATGTGCTCTGATGCCGCATAGTTAAGC
CAGTATACACTCCGCTATCGCTACGTGACTGGGT CATGGCTGCGCCCCGACACCCGCCAAGACC
CGCTGACGCGCCCTGACGGGCTTGTGTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTC
TCCGGGAGCTGCATGTGTGAGAGGTTTTCACGGTGATCACCGAAACGCGCGAGGCAGCTGCGGT
AAAGCTCATCAGCGTGGTCGTGAAGCGATTCACAGATGTCTGCCTGTTCATCCGCGTCCAGCTC
GTTGAGTTTCTCCAGAAGCGTTAATGTCTGGCTTCTGATAAAGCGGGCCATGTTAAGGGCGGTT
TTTTCCTGTTTGGTCACTGATGCCTCCGTGTAAGGGGGATTTCTGTTGATGGGGGTAATGATAC
CGATGAAACGAGAGAGGATGCTCACGATACGGGT TACTGATGATGAACATGCCCGGTTACTGGA
ACGTTGTGAGGGTAAACAACTGGCGGTATGGATGCGGCGGGACCAGAGAAAAATCACT CAGGGT
CAATGCCAGCGCTTCGTTAATACAGATGTAGGTGTTCCACAGGGTAGCCAGCAGCATCCTGCGA
TGCAGATCCGGAACATAATGGTGCAGGGCGCTGACTTCCGCGTTTCCAGACTTTACGAAACACG
GAAACCGAAGACCATTCATGTTGTTGCTCAGGTCGCAGACGTTTTGCAGCAGCAGTCGCTTCAC
GTTCGCTCGCGTATCGGTGATTCATTCTGCTAACCAGTAAGGCAACCCCGCCAGCCTAGCCGGG
TCCTCAACGACAGGAGCACGATCATGCGCACCCGTGGCCAGGACCCAACGCTGCCCGAGATGCG
CCGCGTGCGGCTGCTGGAGATGGCGGACGCGATGGATATGTTCTGCCAAGGGTTGGTTTGCGCA
TTCACAGTTCTCCGCAAGAATTGATTGGCTCCAATTCTTGGAGTGGTGAATCCGTTAGCGAGGT
GCCGCCGGCTTCCATTCAGGTCGAGGTGGCCCGGCTCCATGCACCGCGACGCAACGCGGGGAGG
CAGACAAGGTATAGGGCGGCGCCTACAATCCATGCCAACCCGTTCCATGTGCTCGCCGAGGCGG
CATAAATCGCCGTGACGATCAGCGGTCCAGTGATCGAAGT TAGGCTGGTAAGAGCCGCGAGCGA
TCCTTGAAGCTGTCCCTGATGGTCGTCATCTACCTGCCTGGACAGCATGGCCTGCAACGCGGGC
ATCCCGATGCCGCCGGAAGCGAGAAGAATCATAATGGGGAAGGCCATCCAGCCTCGCGTCGCGA
ACGCCAGCAAGACGTAGCCCAGCGCGTCGGCCGCCATGCCGGCGATAATGGCCTGCTTCTCGCC
GAAACGTTTGGTGGCGGGACCAGTGACGAAGGCTTGAGCGAGGGCGTGCAAGATTCCGAATACC
GCAAGCGACAGGCCGATCATCGTCGCGCTCCAGCGAAAGCGGTCCTCGCCGAAAATGACCCAGA
GCGCTGCCGGCACCTGTCCTACGAGTTGCATGATAAAGAAGACAGTCATAAGTGCGGCGACGAT
AGTCATGCCCCGCGCCCACCGGAAGGAGCTGACTGGGTTGAAGGCTCTCAAGGGCATCGGTCGA
GATCCCGGTGCCTAATGAGTGAGCTAACTTACATTAATTGCGTTGCGCTCACTGCCCGCTTTCC
AGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTT
GCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAAGAGCTGATTGCGCTT
CACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAA
TCGTGTTTGATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTCGTATCCCA
CTACCGAGATATCCGCACCAACGCGCAGGCCGGACTCGGTAATGGCGCGCATTGCGCCCAGCGC
CATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATGGTT

TGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGATTGC
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GAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGCCCGC
TAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACCGTCT
TCATGGGAGAAAATAATACTGTTGATGGGTGT CTGGTCAGAGACATCAAGARATAACGCCGGAA
CATTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAATGATCAG
CCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAGGCTTCGACGCCGCTTCGT
TCTACCATCGACACCACCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCCGCGACAA
TTTGCGACGGCGCETGCAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCARCGACTGTTTGCC
CGCCAGTTGTTGTGCCACGCEGTTGGGAATGTAATT CAGCTCCGCCATCGCCGCTTCCACTTTT
TCCCGCGTTTTCGCAGARACGTGGCTGGCC TGGTTCACCACGCGGGAAACGGTCTGATAAGAGA
CACCGGCATACTCTGCGACAT CGTATAACGTTACTGGTTTCACATTCACCACCCTGAATTGACT
CTCTTCCGGGCGCTATCATGC CATACCGCGARAGGT TTTGCGC CATTCGATGGTGTCCGGGATC
TCGACGCTCTCCCTTATGCGACTCCTGCAT TAGGAAGCAGCCCAGTAGTAGGT TGAGGCCGTTG
AGCACCGCCGCCGCARGGAATGETGCATGCAAGGAGATGGCGCCCAACAGTCCCCCGGCCACGE
GGCCTGCCACCATACCCACGCCGAAACAAGCGCTCATGAGCCCGAAGTGGCGAGCCCGATCTTC
CCCATCGGTGATGTCGGCGATATAGGCGCCAGCAACCGCACCTGTGGCGCCGETGATGCCGECC
ACGATGCGTCCGGCGTAGACGATCCGAGATCTCGATC CCGCGARATTAATACGACTCACTATAGE
GGAATTGTGAGCGGATAACAATTCCCCTCTAGARATAATTTTGTTTAAC TTTAAGAAGGAGATA
TACCATGGGCCATCATCATCATCATCATCATCATCATCACAGCAGCGGCCATATCGAAGGTCGT

CATATGATGGAGGAGACTGAGCTGATCCAGAGGGCCAAGCTGGCCGAGCAGGCCGGGCGCTACG

ACGACATGGCCACCTGCATGAAGGCAGTGACCGAGCAGGGCGCCGAGCTGTCCAACGAGGAGCG

CAACCTGCTCTCCGTGGCCTACAAGAACGTGGTCGGGGGCCGCAGGTCCGCCTGGAGGGTCATC

TCTAGCATCGAGCAGAAGACCGACACCTCCGACAAGAAGTTGCGGCTGATTAAGGACTATCGGG

AGAAAGTGGAGTCCGAGCTGAGATCCATCTGCACCACGGTGCTGGAATTGTTGGATAAATATTT

AATAGCCAATGCAACTAATCCAGAGAGTAAGGTCTTCTATCTGAAAATGAAGGGTGATTACTTC

CGGTACCTTGCTGAAGTTGCGTGTGGTGATGATCGAAAACARACGATAGATAATTCCCAAGGAG

CTTACCAAGAGGCATTTGATATAAGCAAGAAAGAGATGCAACCCACACACCCAATCCGCCTGGG

GCTTGCTCTTAACTTTTCTGTATTTTACTATGAGATTCTTAATAACCCAGAGCTTGCCTGCACG

CTGGCTAAAACGGCTTTTGATGAGGCCATTGCTGAACTTGATACACTGAATGAAGACTCATACA

AAGACAGCACCCTCATCATGCAGTTGCTTAGAGACAACCTAACACTTTGGACATCAGACAGTGC

AGGAGAAGAATGTGATGCGGCAGAAGGGGCTGAAAACCCGAATTCTGGCTCGAGCGGTGGTGGC

GGGAGCGGAGGTGGAGGGTCGTCAGGTGTGACCGGCTGCCGGCTGTTCGAGGAGATTCTGTAAG

GATCCGGCTGCTAACAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAAC
TAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTAT
ATCCGGATATCCCGCAAGAGGCCCGGCAGTACCGGCATAACCAAGCCTATGCCTACAGCATCCA
GGGTGACGGTGCCGAGGATGACGATGAGCGCATTGTTAGATTTCATACACGGTGCCTGACTGCG
TTAGCAATTTAACTGTGATAAACTACCGCATTAAAGCTTATCGATGATAAGCTGTCAAACATGA
GAA

SEQ ID NO: 63. YAP-TEAD NanoBiT biosensor construct 1: LgBiT-
YAP50-171-Flag in pcDNA3.l-hygro vector (6,297 nucleotides)

GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC

ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCARAA
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ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAAT TGCATGAAGAATC TGCTTAGGGTTAGGC

GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGA
CGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCGTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGT CTATATAAGCAGAGCTCTCTGGCTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGC

TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCATGGTCTTCACACTCGAAGATTTCGT

TGGGGACTGGGAACAGACAGCCGCCTACAACCTGGACCAAGTCCTTGAACAGGGAGGTGTGTCC

AGTTTGCTGCAGAATCTCGCCGTGTCCGTAACTCCGATCCAAAGGATTGTCCGGAGCGGTGAAA

ATGCCCTGAAGATCGACATCCATGTCATCATCCCGTATGAAGGTCTGAGCGCCGACCAAATGGC

CCAGATCGAAGAGGTGTTTAAGGTGGTGTACCCTGTGGATGATCATCACTTTAAGGTGATCCTG

CCCTATGGCACACTGGTAATCGACGGGGTTACGCCGAACATGCTGAACTATTTCGGACGGCCGT

ATGAAGGCATCGCCGTGTTCGACGGCAAAAAGATCACTGTAACAGGGACCCTGTGGAACGGCAA

CAAAATTATCGACGAGCGCCTGATCACCCCCGACGGCTCCATGCTGTTCCGAGTAACCATCAAC

AGTGGGAGTTCCGCTGCTGGCGGCGAGCGCAGCTGGGGGOTCGAGCGGTGCCGGGCATCAGATCG

TGCACGTCCGCGGGGACTCGGAGACCGACCTGGAGGCGCTCTTCAACGCCGTCATGAACCCCAA

GACGGCCAACGTGCCCCAGACCGTGCCCATGAGGCTCCGGAAGCTGCCCGACTCCTTCTTCAAG

CCGCCGGAGCCCAAATCCCACTCCCGACAGGCCAGTACTGATGCAGGCACTGCAGGAGCCCTGA

CTCCACAGCATGTTCGAGCTCATTCCTCTCCAGCTTCTCTGCAGTTGGGAGCTGTTTCTCCTGG

GACACTGACCCCCACTGGAGTAGTCTCTGGCCCAGCAGCTACACCCACAGCTCAGCATCTTCGA

CAGTCTTCTTTTGAGATACCTGATGATGTACTTGTCGTCATCGTCTTTGTAGTCGCGGCCGCTC

GAGTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCAT

CTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTC

CTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTAT TCTGGGGGGTGGG

GTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGG

GCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTG

TAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGC

GCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCC

GTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCC

CAAAAAAGTTGATTAGGGTGATGGT TGACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTGGC

CCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCA

ACCCTATCTCGGTCTATTCTTTTGATT TATAAGGGATTTTGCCGATTTCGGCCTATTGGTTARA

AAATGAGCTGATTTAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTGTGTCAGT TAGGGT

GTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGT CAGC

AACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAAT
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TAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCG
CCCATTCTCCGCCCCATGGCTGACTAATTTTT TTTATTTATGCAGAGGCCGAGGCCGCCTCTGE
CTGTGAGCTATTCGAGAAGTAGTGAGGAGGCT TTTTTGGAGGCGTAGGCTT TTGCARARAGCTC
GCGGGAGCTTGTATATCCATTTTCGGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGA
TTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGC TATTCGGCTATGA
CTGGGCACAACAGACAATCGGCTGGTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGE
CCGETTCTTTTTGTCAAGACCGACCTGTCCGATGGCCTGAATGAACTGCAGGACGAGGCAGCGC
GGCTATCGTGGCTGGCCACGACGGGCETTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGE
GGGAAGGGACTGGC TGC TATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCT
CCTGCCGAGARAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTA
CCTGCCCATTCGACCACCARGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGE
TCTTGTCGATCAGGATGATCTGGACGAAGAGCAT CAGGGGCTCGCGCCAGCCCARCTGTTCGCC
AGGCTCAAGGCGCGCATGCCCGACGGCGAGGATC TCGTCGTGACCCATGGCGATGCCTGCTTGC
CGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCEECTGGGTGTGEC
GGACCGCTATCAGGACATAGCGTTGGC TACCCGTGATATTGCTGAAGAGC T TGGCGGCGAATGG
GCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATC
GCCTTCTTGACGAGTTC TTCTGAGGGGGACTCTGGGGT TGGAAATGACCGACCAAGCGACGCCC
AACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAACGTTGGGCTTCGGAATCG
TTTTCCGGGACGCCGECTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCA
CCCCAACTTGTTTATTGCAGC TTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACA
AATARAGCATTTTTTTCACTGCATTCTAGTTGTGGT TTGTCGARACT CATCAATGTATCTTATC
ATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGT
GTGARATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATARAGTGTAAAGCC
TGEEGTGCCTAATGAGTGAGC TAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGT
CGGGAAACCTGTCGTGCCAGC TGCATTAATGAAT CGGCCAACGCGCGGGGAGAGGCGGTTTGCG
TATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCAGTCGTTCGGCTGCGGCCA
GCGGTATCAGCTCACTCAARAGGCGETAATACGGTTATC CACAGAATCAGGGGATAACGCAGGAR
AGAACATGTGAGCARRAGGCCAGCARAAGGCCAGGAACCGTARAAAGGCCGCATTGCTGGCGTT
TTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAARAT CGACGCT CAAGTCAGAGGTGGCGA
AACCCGACAGGACTATARAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTG
TTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCC TTCGGGAAGCGTGGCGCTTTC
TCATAGCTCACGCTGTAGGTATCTCAGTTCGETGTAGGTCGTTCGCT CCAAGCTGGGCTGTGTG
CACGAACCCCCCGTTCAGCCGGACCEETGCGCCTTATCCGGTAACTATCGTCT TGAGTCCAACT
CGGTAAGACACGACTTATCGC CACTGGCAGCAGCCACTGGTAACAGGAT TAGCAGAGCGAGGTA
TGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAAC TACGGCTACAC TAGAAGAACAGTA
TTTGGTATCTGCGCTCTGC TGAAGCCAGTTACCTTCGGAARRAGAGT TGGTAGCTCTTGATCCG
GCAAACAAACCACCGCTGGTAGCGETTTTTTTGTTTGCAAGCAGCAGAT TACGCGCAGAAAARA
AGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGARRACTCA
CGTTAAGGGATTTTGGTCATGAGATTATCARAAAGGATCTTCACCTAGATCCTTTTAAATTARA

AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTT
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AATCAGTGAGGCACCTATCTCAGCGATCTGTCTATT TCGTTCATCCATAGTTGCCTGACTCCCC

GTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGC
GAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGT TGCCGGGAAGCTAGA
GTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGT
CACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATG
ATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAG
TTGGCGGCAGTGTTATCACTGATGGTTATGGGAGCACTGCATAATTCTCTTACTGTCATGCGAT
CCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCG
GCGACCGAGTTGCTCTTGGCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTA
AAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAARACTCTCAAGGATCTTACCGCTGTTGA
GATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAG
CGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGG
AAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTC
TCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATT
TCCCCGAAAAGTGCCACCTGACGTC

SEQ ID NO: 64. YAP-TEAD NanoBiT biosensor construct 2: Flag-
YAP50-171-LgBiT in pcDNA3.1l-hygro vector (6,270 nucieotides)
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGC
GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGA
CGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACT CACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGT CTATATAAGCAGAGCTCTCTGGGTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGC

TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCGCCGGGCATCGGATCGTGCACGTCCG

CGGGGACTCGGAGACCGACCTGGAGGCGCTCTTCAACGCCGTCATGAACCCCAAGACGGCCAAC

GTGCCCCAGACCGTGCCCATGAGGCTCCGGAAGCTGCCCGACTCCTTCTTCAAGCCGCCGGAGC

CCAAATCCCACTCCCGACAGGCCAGTACTGATGCAGGCACTGCAGGAGCCCTGACTCCACAGCA

TGTTCGAGCTCATTCCTCTCCAGCTTCTCTGCAGTTGGGAGCTGTTTCTCCTGGGACACTGACC

CCCACTGGAGTAGTCTCTGGCCCAGCAGCTACACCCACAGCTCAGCATCTTCGACAGTCTTCTT

TTGAGATACCTGATGATGTAGGCTCCGAGCGGTGGTGGCCGGAGCGGAGGTGCGAGGGTCGTCAGG

TGTCTTCACACTCGAAGATTTCGTTGGGGACTGGGAACAGACAGCCGCCTACAACCTGGACCAA

GTCCTTGAACAGGGAGGTGTGTCCAGTTTGCTGCAGAGTCTCGCCGTGTCCGTAGCTCCGATCC

ARAGGATTGTCCGGAGCGGTGAAAATGCCCTGAAGATCGACATCCATGTCATCATCCCGTATGA
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AGGTCTGAGCGCCGACCAAATGGCCCAGATCGAAGAGGTGTTTAAGGTGGTGTACCCTGTGGAT

GATCATCACTTTAAGGTGATCCTGCCCTATGGCACACTGGTAATCGACGGGGTTACGCCGAACA

TGCTGAACTATTTCGGACGGCCGTATGAAGGCATCGCCGTGTTCGACGGCAAAAAGATCACTGT

AACAGGGACCCTGTGGAACGGCAACAAAATTATCGACGAGCGCCTGATCACCCCCGACGGCTCC

ATGCTGTTCCGAGTAACCATCAACAGCGCGGCCGCTCGAGTCTAGAGGGCCCGTTTAAACCCGC

TGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTT

CCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCA

TTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGAT

TGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGARAGAA

CCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGT

GGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTC

TTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTT

TAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTC

ACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTT

AATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATT

TATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAA

CGCGAATTAATTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAG

GCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTC

CCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTA

ACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAA

TTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGG

AGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGA

TCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGAT TGAACAAGATGGATTGCACGCAGGTT

CTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTC

TGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTG

TCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCG

TTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGA

AGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCGGAGAAAGTATCCATCATGGCT

GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTGGACCACCAAGCGAAAC

ATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGAT CAGGATGATCTGGACGA

AGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC

GAGGATCTCGTCGTGACCGATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCT

TTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTAT CAGGACATAGCGTTGGC

TACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGT

ATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGG

GACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCC

ACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCC

TCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAA

TGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCT

AGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATGATGTCTGTATACCGTCGACCTCTAGCT
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AGAGCTTGGCGTAATCATGGT CATAGCTGTTTCCTGTGTGARATTGT TATCCGCTCACAATTCC

ACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTC
ACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGGTGCATT
AATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCT
CACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTA
ATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAA
AGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGA
GCATCACAAAAATCGACGCTCAAGT CAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAG
GCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACC
TGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGGTTTGTGATAGCTCACGCTGTAGGTATCTCAG
TTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGC
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAA
GTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCA
GTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTT
TTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTT
TTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTA
TCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTA
TATATGAGTAAACTTGGTCTGACAGTTACCAATGCT TAATCAGTGAGGCACCTATCTCAGCGAT
CTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAG
GGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATT
TATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGC
CTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTG
CGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCAT
TCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGT
TAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTT
ATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTG
AGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTC
AATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCT
TCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTG
CACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAG
GCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTT
TTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTA
TTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTC
SEQ ID NO: 65. YAP-TEAD NanoBiT biosensor construct 3: SmBiT-
YAP50-171-Flag in pcDNA3.1l-hygro vector (5,856 nucleotides)
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGC
GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA

TTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA

CTTACGGTAAATGGGCGGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGA
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CGTATGTTCCCATAGTAACGC CAATAGGCACT TTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTARATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATGGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAR
TGGEGECGTGGATAGCGET TTGACT CACGGGGAT TTCCAAGTCTCCACCCCATTGACGTCAATGGS
AGTTTGTTTTGGCACCAAAAT CAACGGGACTTTCCARAATGTCGTAACAACTCCGCCCCATTGA
CGCARATGGGCGGTAGGCGTGTACGGTGGGAGGT CTATATAAGCAGAGCTC TC TGGCTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCAGTATAGGGAGACCCAAGCTGGC

TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCATGGTGACCGGCTACCGGCTGTTCGA

GGAGATTCTCGGGAGTTCCGGTGGTGGCGGCGAGCGCGAGCTGGAGGCTCCGAGCGGTGCCGGGCAT

CAGATCGTGCACGTCCGCGGGGACTCGGAGACCGACCTGGAGGCGCTCTTCAACGCCGTCATGA

ACCCCAAGACGGCCAACGTGCCCCAGACCGTGCCCATGAGGCTCCGGAAGCTGCCCGACTCCTT

CTTCAAGCCGCCGGAGCCCAAATCCCACTCCCGACAGGCCAGTACTGATGCGGGCGCTGCGGGA

GCCCTGACTCCACAGCATGTTCGAGCTCATTCCTCTCCAGCTTCTCTGCAGTTGGGAGCTGTTT

CTCCTGGGACACTGACCCCCACTGGAGTAGTCTCTGGCCCAGCAGCTACACCCACAGCTCAGCA

TCTTCGACAGTCTTCTTTTGAGATACCTGATGATGTACTTGTCGTCATCGTCTTTGTAGTCGCG

GCCGCTCGAGTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGC

CAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCGTTGACCCTGGAAGGTGCCACTCCCACTG

TCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGG

GGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGAT TGGGAAGACAATAGCAGGCATGCTGGGGAT

GCGGTGGGCTCTATGGCTTCTGAGGCGGARAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACG

CGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACT

TGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGC

TTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCGGATTTAGTGCTTTACGGCACC

TCGACCCCAARAAAACTTGATTAGGGTGATGGT TCACGTAGTGGGCCATCGCCCTGATAGACGGT

TTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACA

ACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATT

GGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTGTGTCAG

TTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGGAGAAGTATGCARAGCATGCATCTCAATT

AGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCA

TCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCC

AGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATT TATGCAGAGGCCGAGGCCG

CCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAA

AAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAAGAGACAGGATGAGGATCGTTT

CGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCG

GCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCA

GGGGCGCCCGGTTCTTTTTGT CAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG

GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCA

CTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCA

CCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGAT

88



US 11,579,149 B2
89

-continued
CCGECTACCTGCCCATTCGACCACCARGCGAAACAT CGCATCGAGCGAGCACGTACTCGGATGE

AAGCCGGTCTTGTCGATCAGGATGATCTGGACCAAGAGCATCAGGGGCTCGCGCCAGCCGAACT
GTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCC
TGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGG
GTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGG
CGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCC
TTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGC
GACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTC
GGAATCGTTTTCGGGGACGCGGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCT
TCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGT TACAAATAAAGCAATAGCATCACAAA
TTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTA
TCTTATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTAATCATGGTCATAGCTGT
TTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTG
TAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCT
TTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCG
GTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCT
GCGGCGAGCGGTATCAGCTCACT CAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAAC
GCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGC
TGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAG
GTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGC
TCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGG
CGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGG
CTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAG
TCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAG
CGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAG
AACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCT
TGATCCGGCAAAGAAACCACCGCTGGTAGCGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCA
GAAAAARAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGA
AAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTA
AATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACC
AATGCTTAATCACTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTG
ACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATG
ATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGG
CCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGA
AGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATC
GTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAG
TTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAG
AAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTC
ATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGT
GTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAG

AACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCG
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CTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTT
TCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGC
GACACGGAAATGTTGAATACTGATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGT
TATTGTCTCATGAGCGGATACATATTTGAATGTATT TAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCTGACGTC
SEQ ID NO: 66. YAP-TEAD NanoBiT biosensor construct 4: Flag-
YAP50-171-SmBiT in pcDNA3.l-hygro vector (5,829 nucleotides)
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGC
GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTGATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGGCCAACGACCCCCGCCCATTGACGTCAATAATGA
CGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACT CACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGT CTATATAAGCAGAGCTCTCTGGCTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCGAAGCTGGC

TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCGCCGGGCATCAGATCGTGCACGTCCG

CGGGGACTCGGAGACCGACCTGGAGGCGCTCTTCAACGCCGTCATGAACCCCAAGACGGCCAAC

GTGCCCCAGACCGTGCCCATGAGGCTCCGGAAGCTGCCCGACTCCTTCTTCAAGCCGCCGGAGC

CCAAATCCCACTCCCGACAGGCCAGTACTGATGCAGGCACTGCAGGAGCCCTGACTCCACAGCA

TGTTCGAGCTCATTCCTCTCCAGCTTCTCTGCAGTTGGGAGCTGTTTCTCCTGGGACACTGACC

CCCACTGGAGTAGTCTCTGGCCCAGCAGCTACACCCACAGCTCAGCGTCTTCGACAGTCTTCTT

TTGAGGTACCTGATGATGTAGGCTCGAGCGGTGGTGGCCGGGAGCGGAGGTGCGAGGGTCGTCAGG

TGTGACCGGCTACCGGCTGTTCGAGCGAGATTCTGGCGGCCGCTCGAGTCTAGAGGGCCCGTTTA

AACCCGCTGATCAGCCTCGACTGTGCCTTCTAGT TGCCAGCCATCTGTTGTTTGCCCCTCCCCC

GTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTG

CATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGG

GGAGGATTGGGAAGAGAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGGG

GAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCATTAAGCGCGG

CGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCGTTT

CGCTTTCTTCCCTTCCTTTCTCGCCACGTTGGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGG

GTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTG

ATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCAC

GTTCTTTAATAGTGGAGTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCT

TTTGATTTATAAGGGATTTTGCCGATTTCGGCCTAT TGGTTAAAAAATGAGCTGATTTAACAAA

AATTTAACGGGAATTAATTCTGTGGAATGTGTGTGAGT TAGGGTGTGGAAAGTCCCCAGGCTCC
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CCAGCAGGCAGAAGTATGCAAAGCATGCATCT CAATTAGT CAGCAACCAGGTGTGGAAAGTCCC

CAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCC
GCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGC
TGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGT
AGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTT TGCAAAAAGCTCCCGGGAGCTTGTATATCCAT
TTTCGGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGGAC
GCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCG
GCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACG
ACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTAT
TGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCAT
CATGGCTGATGCAATGGGGGGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCAGCAA
GCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC
TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCC
CGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAG
CGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCT
TTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTC
TGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTT
CGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGG
ATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAG
CTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACT
GCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGTATACCGTCGACC
TCTAGCTAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCA
CAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAG
CTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGARACCTGTCGTGCCAG
CTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTT
CCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCARAA
GGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAARAGGC
CAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCC
CTGACGAGCATCACAAAAATCGACGCTCAAGT CAGAGGTGGCGAAACCCGACAGGACTATAAAG
ATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACC
GGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGT
ATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCC
CGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCG
CCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGT
TCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCT
GAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGT
AGCGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTT
TGATCTTTTCTACGGGGTGTGAGGCTCAGTGGAAGGAAAACTCACGTTAAGGGATTTTGGTCAT

GAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATC
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TAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCT
CAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGAT
ACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCT
CCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTT
TATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAA
TAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATG
GCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAA
AAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGT CAGAAGTAAGT TGGCCGCAGTGTTATCAGT
CATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTG
ACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCC
CGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAA
ACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCC
ACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAA
CAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACT
CTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATAGATATTT
GAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTG
ACGTC
SEQ ID NO: 67. YAP-TEAD NanoBiT biosensor construct 5: LgBiT-
TEAD1-194-411-Myc in pcDNA3.l-hygro vector (6,592 nucleotides)
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGAGAATTGCATGAAGAATCTGCTTAGGGTTAGGC
GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGA
CGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGGCCAGTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGC

TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCATGGTCTTCACACTCGAAGGTTTCGT

TCGGGACTGGGAACAGACAGCCGCCTACAACCTGGACCAAGTCCTTGAACAGGGAGGTGTGTCC

AGTTTGCTGCAGAATCTCGCCGTGTCCGTAACTCCGATCCAAAGGATTGTCCGGAGCGGTGAAA

ATGCCCTGAAGATCGACATCCATGTCATCATCCCGTATGAAGGTCTGAGCGCCGACCAAATGGC

CCAGATCGAAGAGGTGTTTAAGGTGGTGTACCCTGTGGATGATCATCACTTTAAGGTGATCCTG

CCCTATGGCACACTGGTAATCGACGGGGTTACGCCGAACATGCTGAACTATTTCGGACGGCCGT

ATGAAGGCATCGCCGTGTTCGACGGCAAAAAGATCACTGTAACAGGGACCCTGTGGAACGGCAA

CAAAATTATCGACGAGCGCCTGATCACCCCCGACGGCTCCATGCTGTTCCGAGTAACCATCAAC
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AGTGGGAGTTCCGETEETEECAGEAGCEEAGETECAGECTCEAGCEETTGAGCCTECATCGGCC

CCAGCTCCCTCAGTCCCTGCCTGGCAAGGTCGCTCCATTGGCACGACCGAGCTTCGCCTGGTGG

AATTTTCAGCTTTTCTCGAGCAGCAGCGAGACCCAGACTCGTACAACAAACACCTCTTCGTGCA

CATTGGGCATGCCGACCGTTCTTACAGTGACCCATTGCTTGAATCAGTGGGCATTCGTCAGATT

TATGACAAATTTCCTGAAAAGAAGGGTGGCTTAAAGGAACTGTTTGGAAAGGGCCCTCAAGATG

CCTTCTTCCTCGTAARATTCTGGGCTGATTTAAACTGCAATATTCAAGATGATGCTGGGGCTTT

TTATGGTGTAACCAGTCAGTACGAGAGTTCTGAAAATATGACAGTCACCTGTTCCACCAAAGTT

TGCTCCTTTGGGCGAGCAAGTGGTAGAGAAAGTAGAGACGGAGTATGCAAGGTTTGAGGATGGCC

GATTTGTATACCGAATAAACCGCTCCCCAATGTGTGAATATATGATCAACTTCATCCACAAGCT
CAAACACTTACCAGAGAAATATATGATGAACAGTGTTTTGGAAAACTTCACAATTTTATTGGTG

GTAACAAACAGGGATACACAAGAAACTCTACTCTGCATGGCCTGTGTGTTTGAAGTTTCAAATC

AGATCCTCTTCTGAGATGAGTTTTTGTTCGCGGCCGCTCGAGTCTAGAGGGCCCGTTTAAACCC

GCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCGCCGTGCC

TTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCG

CATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGG

ATTGGGAAGACAATAGCAGGGATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAG

AACCAGCTGGGGCTCTAGGGGGTATCCCGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGT

GTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTT

TCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCC

TTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGT

TCACGTAGTGGGCCATCGGCCTGATAGAGGGTTTTTCGCCCTTTGAGGT TGGAGTCCACGTTGT

TTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTGGGTGTATTCTTTTGA

TTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGAT TTAAGAAAAATTT

AACGCGAATTAATTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGC

AGGCAGAAGTATGCAAAGCATGCATCTGAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGC

TCCCGAGCAGGCAGAAGTATGCAAAGCATGCATGTCAATTAGT CAGCAACGATAGTCCCGCCCC

TAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACT

AATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGA

GGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCG

GATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGG

TTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGC

TCTGATGCCGCCGTGTTCCGGCTGT CAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACC

TGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGG

CGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGC

GAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGG

CTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAA

ACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGAC

GAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACG

GCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCG

CTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTG

GCTACCCGTGATATTGCTGAAGAGCTTGGCCGCGAATGGGCTGACCGCTTCCTCGTGCTTTACG
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GTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGE
GGGACTCTGGGGTTCGARATGACCGACCAAGCGACGCCGARCCTGCCATCACGAGATTTCGATT
CCACCGCCGCCTTCTATGARAGGTTGGGCT TCGGAATCGTTTTCCGGGACGCCGGCTGGATGAT
CCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTAT
AATGGTTACAAATAARAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATT
CTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGTATACCGTCGACCTCTAG
CTAGAGCTTGGCGTAATCATGGTCATAGCTGT TTCCTGTGTGARATTGTTATCCGCTCACAATT
CCACACAACATACGAGCCGGAAGCATAAAGTGTARAGCCTGGGGTGCCTAATGAGTGAGCTAAC
TCACATTAATTGCGTTGCGCT CACTGCCCGCT TTCCAGTCGGGARACCTGTCGTGCCAGCTGCA
TTAATGAATCGGCCAACGCGCGGEGAGAGGCEETTTGCGTATTGGGCGCTCTTCCGCTTCCTCG
CTCACTGACTCGCTGCGCTCOGTCETTCGGCTGCGGCGAGCGGTATCAGCTCACTCARAGGCGE
TAATACGGTTATCCACAGAAT CAGGGGATAACGCAGGAAAGAACATGTGAGCARAAGGCCAGCA
ARAGGCCAGGAACCGTARAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGAC
GAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATARAGATACC
AGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATA
CCTETCCGCCTTTCTCCCTTCGGGAAGCGTGECGCTTTCTCATAGCT CACGCTGTAGGTATCTC
AGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACT
GCTGCGCCTTATCCGGTAACTATCGTC TTGAGTCCAACCCGGTAAGACACGACTTATCGCCACT
GGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGGGGTGC TACAGAGTTCTTG
AAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTAT CTGCGCTCTGCTGAAGE
CAGTTACCTTCGGAAAAAGAGTTGGTAGCTCT TGATCCGGCARACAAACCACCGCTGGTAGCGE
TTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGARAAAAAGGATCTCAAGAAGATCCTTTGATC
TTTTCTACGGGGTCTGACGCT CAGTGGAACGAAAACTCACGTTAAGGGATT TTGGT CATGAGAT
TATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTARATCAATCTAAAG
TATATATGAGTARACTTGGTC TGACAGTTACCAATGCTTAATCAGTGAGGCACCTATGTCAGCG
ATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCATGTAGATARCTACGATACGGE
AGGGCTTACCATCTGGCCCCAGTGC TGCAATGATAC CGCGAGACCCACGCTCACCGGCTCCAGA
TTTATCAGCAATAAACCAGCCAGCCGGAAGGGCGGAGCGCAGAAGTGGTCCTGCAACTTTATCC
GCCTCCATCCAGTCTATTAATTGTTGC CGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTT
TGCECAACGT TGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTC
ATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCARARAAGCG
GTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGT TGGCCGCAGTGTTATCACTCATGG
TTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGE
TGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGECE
TCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCAT TGGAARACGTT
CTTCGGGGCCARRACTCTCAAGGAT CTTACCGCTGTTGAGATC CAGTTCGATGTAACCCACTCG
TGCACCCAACTGATCTTCAGCATCTTTTACTT TCACCAGCGTTTCTGGGTGAGCAAAAACAGGA
AGGCAARATGCCGCARAAAAGGGAATAAGGGCGACACGGARATGT TGAATACTCATACTCTTCC
TTTTTCAATATTATTGAAGCATTTATCAGGGT TATTGTCTCATGAGCGGATACATATTTGAATG

TATTTAGAAARATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTC
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SEQ ID NO: 68. YAP-TEAD NanoBiT biosensor construct 6: Myc-

TEAD1-194-411-LgBiT in pcDNA3.1l-hygro vector (6,559 nucleotides)
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCACTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGC
GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGA
CGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGT CTATATAAGCAGAGCTCTCTGGCTAACTAG

AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGC

TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCTGAGCCTGCATCGGCGCCAGCTCCCT

CAGTCCCTGCCTGGCAAGGTCGCTCCATTGGCACAACCAAGCTTCGCCTGGTGGAATTTTCGGC

TTTTCTCGAGCAGCAGCGAGACCCAGACTCGTACAACAAACACCTCTTCGTGCACGTTGGGCAT

GCCAACCATTCTTACAGTGACCCATTGCTTGAATCAGTGGACATTCGTCAGATTTATGACAAAT

TTCCTGAAAAGAAAGGTGGCTTAAAGGAACTGTTTGGAAAGGGCCCTCAAAATGCCTTCTTCCT
CGTAAAATTCTGGGCTGATTTAAACTGCAATATTCAAGATGATGCTGGGGCTTTTTATGGTGTA
ACCAGTCAGTACGAGAGTTCTGAAAATATGACAGTCACCTGTTCCACCAAAGTTTGCTCCTTTG

GGAAGCAAGTAGTAGAAAAAGTAGAGACGGAGTATGCAAGGTTTGAGAGTGGCCGATTTGTATA

CCGAATAAACCGCTCCCCAATGTGTGAATATATGATCAACTTCATCCACAAGCTCAAACACTTA

CCAGAGAAATATATGATGAACAGTGTTTTGGAAAACTTCACAATTTTATTGGTGGTAACAAACA

GGGATACACAAGAAACTCTACTCTGCATGGCCTGTGTGTTTGAAGTTTCAAATGGCTCGAGCGG

TGCTGGCGGCGAGCGGAGEGTGGAGGGETCGTCAGGTGTCTTCACACTCGAAGATTTCGTTGGGGAC

TGGGAACAGACAGCCGCCTACAACCTGGACCAAGTCCTTGAACAGGGAGGTGTGTCCAGTTTGC

TGCAGAATCTCGCCGTGTCCGTAACTCCGATCCAAAGGATTGTCCGGAGCGGTGAAAATGCCCT

GAAGATCGACATCCATGTCATCATCCCGTATGAAGGTCTGAGCGCCGACCAAATGGCCCAGATC

GAAGAGGTGTTTAAGGTGGTGTACCCTGTGGATGATCATCACTTTAAGGTGATCCTGCCCTATG

GCACACTGGTAATCGACGGGGTTACGCCGAACATGCTGAACTATTTCGGACGGCCGTATGAAGG

CATCGCCGTGTTCGACGGCAAAAAGATCACTGTAACAGGGACCCTGTGGAACGGCAACAAAATT

ATCGACGAGCGCCTGATCACCCCCGACGGCTCCATGCTGTTCCGAGTAACCATCAACAGCGCGG

CCGCTCGAGTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCC

AGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCGACTGT

CCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGG

GGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATG

CGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGC

GCGCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGGTACACTT

GCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCGCTTCCTTTCTCGCCACGTTCGCCGGCT

TTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCT
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CGACCCCARARAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTT
TTTCGCCCTTTGACGTTGGAGTCCACGTTCTT TAATAGTGGACTCTTGTTCCARACTGGAACAA
CACTCAACCCTATCTCGGTCTATTCTTTTGAT TTATAAGGGAT TTTGCCGATTTCGGCCTATTG
GTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTGTGTCAGT
TAGGGTGTGGARAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCARAGCATCCATCTCAATTA
GTCAGCAACCAGGTGTGGARAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCARAGCATGCAT
CTCAATTAGT CAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCA
GTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTT TTTATTTATGCAGAGGCCGAGGCCGE
CTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCT TT TTTGGAGGCCTAGGCTTTTGCARA
AAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAAGAGACAGGATGAGGATCGTTTC
GCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGEGTGGAGAGGCTATTCGG
CTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAG
GGGCGCCCGETTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACCAGG
CAGCGCGGCTATCETGECTGGCCACGACGEECETTCCTTGCGCAGCTGTGCTCGACGTTGTCAC
TGAAGCGGGAAGGGACTGGCTGCTATTGGGCCAAGTGCCGGGGCAGGATCTCCTGTCATCTCAC
CTTGCTCCTGCCGAGARAGTATCCATCATGGC TGATGCAATGCGGCGGCTGCATACGCTTGATC
CGGCTACCTGCCCATTCGACCACCAAGCGARACATCGCATCGAGCGAGCACGTACTCGGATGGA
AGCCGGTCTTGTCGATCAGGATGAT CTGGACGAAGAGCATCAGGGECTCGCGCCAGCCGAACTG
TTCGCCAGGC TCAAGGCGCGCATGCCCGACGECGAGGATC TCGTCGTGACCCATGGCGATGCCT
GCTTGCCGAATATCATGGTGGARAATGGCCGCTTTTCTGGATTCATCGACTGTGACCGGCTAGE
TGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATAT TGCTGARGAGC TTGECGEC
GAATGGGCTGACCGCTTCCTCATGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCT
TCTATCGCCTTCTTGACGAGT TCTTCTGAGCGGGACTCTGGGGTTCGARATGACCGACCAAGCG
ACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCECCTTCTATGARAGGTTGEGCTTCG
GAATCGTTTTCCGGGACGCCGECTGGATGATCCTCCAGCGCGGGGAT CTCATGCTGGAGTTCTT
CGCCCACCCCARCTTGTTTAT TGCAGCTTATAATGGTTACARATARAGCAATAGCATCACAAAT
TTCACAAATAAAGCATTTTTTTCACTGCATTC TAGTTGTGGTT TGTCCAAACTCATCAATGTAT
CTTATCATGTCTGTATACCGT CGACCTCTAGC TAGAGCTTGGCGTAATCATGGTCATAGCTGTT
TCCTGTGTGAAATTGTTATCCGCTCACAATTC CACACAACATACGAGCCGGAAGCATARAGTGT
ARAGCCTGGGETGCCTAATGAGTGAGCTAACT CACATTAATTGCGTTGCGCTCACTGCCCGCTT
TCCAGTCGGGARACCTGTCGTGCCAGCTGCAT TAATGAAT CGGCCAACGCGCEGGGAGAGGCGE
TTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGETCGTTCAGCTG
CGGCGAGCGGTATCAGCTCAC TCAAAGGCGGTAATACGGT TAT CCACAGAATCAGGGGATAACG
CAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTARAAAGGCCGCATTGCT
GGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACARARATCGACGCTCAAGT CAGAGG
TGGCGAAACCCGACAGGACTATARAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCT
CTCCTGTTCCGACCCTGCCGC TTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGEC
GCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGATCATTCGCTCCARGCTEGGE
TGTGTGCACGAACCCCCCETT CAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGT

CCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGC
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GAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGA

ACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTAGCTTCGGAAAAAGAGTTGGTAGCTCTT
GATCCGGCAAACAAACCACCGCTGGTAGCGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAG
AAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAA
AACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAA
ATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGA
CTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGA
TACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGC
CGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAA
GCTAGAGTAAGTAGTTCGCCAGT TAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCG
TGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT
TACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGA
AGTAAGTTGGCCGCAGTGTTATCACTCATGGT TATGGCAGCACTGCATAATTCTCTTACTGTCA
TGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTG
TATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGA
ACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACT CTCAAGGATCTTACCGC
TGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTT
CACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAARATGCCGCAAAAAAGGGAATAAGGGCG
ACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTT
ATTGTCTCATGAGCGGATACATATTTGAATGTAT TTAGAAAAATAAACAAATAGGGGTTCCGCG
CACATTTCCCCGAAAAGTGCCACCTGACGTC

SEQ ID NO: 69. YAP-TEAD NanoBiT biosensor construct 7: SmBiT-
TEAD1-194-411-Myc in pcDNA3.l-hygro vector (6,151 nucieotides)
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGC
GTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTGATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGA
CGTATGTTGCCATAGTAACGCCAATAGGGACTTTCCATTGACGTGAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGGGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACT CACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGT CTATATAAGCAGAGCTCTCTGGCTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGAGT CACTATAGGGAGACCCAAGCTGGC

TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCATGGTGACCGGCTACCGGGTGTTCGA

GGAGATTCTCGGGAGTTCCGGTGGTGGCGGGAGCGCAGCTGGAGGCTCCGAGCGGTTGAGCCTGC

ATCGGCCCCAGCTCCCTCAGTCCCTGCCTGGCAAGGTCGCTCCATTGGCACAACCAAGCTTCGC

CTGGTGGAATTTTCAGCTTTTCTCGAGCAGCAGCGAGACCCAGACTCGTACAACAAACACCTCT
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TCGTGCACATTGGGCATGCCAACCATTCTTACAGTGACCCATTGCTTGAATCAGTGGACATTCG

TCAGATTTATGACAAATTTCCTGAAAAGAAAGGTGGCTTAAAGGAACTGTTTGGAAAGGGCCCT

CAAAATGCCTTCTTCCTCGTAAAATTCTGGGCTGATTTAAACTGCAATATTCAAGATGATGCTG

GGGCTTTTTATGGTGTAACCAGTCAGTACGAGAGTTCTGAAARATATGACAGTCACCTGTTCCAC

CARAGTTTGCTCCTTTGGGAAGCAAGTAGTAGAAAAAGTAGAGACGGAGTATGCAAGGTTTGAG

AGTGGCCGATTTGTATACCGAATAAACCGCTCCCCAATGTGTGAATATATGATCAACTTCATCC

ACAAGCTCAAACACTTACCAGAGAAGTATATGATGAACAGTGTTTTGGAAAACTTCACAATTTT

ATTGGTGGTAACAAACAGGGATACACAAGAAACTCTACTCTGCATGGCCTGTGTGTTTGAAGTT

TCAAATCAGATCCTCTTCTGAGATGAGTTTTTGTTCGCGGCCGCTCGAGTCTAGAGGGCCCGTT

TAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGT TGCGAGCCATCTGTTGTTTGCCCCTCCC

CCGTGCCTTCCTTGACCCTGGAAGGTGCGACTCCCACTGTCCTTTCCTAATAAAATGAGGAAAT

TGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAG

GGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGG

CGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCATTAAGCGC

GGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCT

TTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGG

GGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAARAACTTGATTAGGG

TGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCC

ACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATT

CTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACA

AARATTTAACGCGAATTAATTCTGTGGAATGTGTGTCAGT TAGGGTGTGGAAAGTCCCCAGGCT

CCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTC

CCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTC

CCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATG

GCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAA

GTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCC

ATTTTCGGATCTGATCAAGAGACAGGATGAGGAT CGTTTCGCATGAT TGAACAAGATGGATTGC

ACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAAT

CGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGGAGGGGCGCCCGGTTCTTTTTGTCAAG

ACCGACCTGTCCGGTGCCCTGAATGAACTGGAGGACGAGGCAGCGCGGCTATCGTGGCTGGCGA

CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGT TGTCACTGAAGCGGGAAGGGACTGGCTGCT

ATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCC

ATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACC

AAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGA

TCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATG

CCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGARAA

ATGGCCGCTTTTCTGGATTCATCGACTGTGGCGGGCTGGGTGTGGCGGACCGCTATCAGGACAT

AGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTG

CTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCT

TCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGAT
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TTCGATTCCACCGCCGCCTTC TATGARAGETTGGGCTTCGGAATCGTTTTCCGGGACGCCEGCT

GGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGC
AGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCA
CTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGTATACCGTCGA
CCTCTAGCTAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCT
CACAATTCCAGACAACATAGGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTG
AGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGGTTTCCAGTCGGGAAACCTGTCGTGCC
AGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGC
TTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCA
AAGGCGGTAATAGGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAG
GCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCC
CCCTGACGAGCATCACAAAAATCGACGCTCAAGT CAGAGGTGGCGARACCCGACAGGACTATAA
AGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA
CCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAG
GTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAG
CCCGACCGCTGCGCGTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTAT
CGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGA
GTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTG
CTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCAGCGCTG
GTAGCGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAARAAGGATCTCAAGAAGATCC
TTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTGACGT TAAGGGATTTTGGTC
ATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAA
TGTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACGTAT
CTCAGCGATCTGTGTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACG
ATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGG
CTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAAC
TTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGGCAGTT
AATAGTTTGCGCAACGTTGTTGCCATTGGTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTA
TGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAA
AAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGT TGGCCGCAGTGTTATGA
CTCATGGTTATGGCAGCACTGCATAATTGTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTG
TGACTGGTGAGTACTCAACGAAGTCATTCTGAGAATAGTGTATGCGGCGAGCGAGTTGGTCTTG
CCCGGGGTCAATAGGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGA
AAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAAC
CCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAA
AACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATA
CTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATAT
TTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACC

TGACGTC
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SEQ ID NO: 70. YAP-TEAD NanoBiT biosensor construct 8: Myc-
TEAD1-194-411-SmBiT in pcDNA3.1l-hygro vector (6,118 nucleotides
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGC
ATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCARAA
ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGC
GTTTTGCGCTGCTTCGCGATGTAGGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTA
TTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGA
CGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTGAATGGG
AGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAG
AGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGC

TAGCGTTTAAACTTAAGCTTGGTACCGAGCTCGGATCCTGAGCCTGCATCGGCCCCAGCTCCCT

CAGTCCCTGCCTGGCAAGGTCGCTCCATTGGCACAACCAAGCTTCGCCTGGTGGAATTTTCAGC

TTTTCTCGAGCGGCAGCGAGACCCAGACTCGTACAACAAACACCTCTTCGTGCACATTGGGCAT

GCCAACCATTCTTACAGTGACCCATTGCTTGAATCAGTGGACATTCGTCAGATTTATGACAAAT

TTCCTGAAAAGAAAGGTGGCTTAAAGGAACTGTTTGGAAAGGGCCCTCAAAATGCCTTCTTCCT

CGTAAAATTCTGGGCTGATTTAAGCTGCAATATTCAAGATGATGCTGGGGCTTTTTGTGGTGTA

ACCAGTCAGTACGAGAGTTCTGAAAATATGACAGTCACCTGTTCCACCAAAGTTTGCTCCTTTG

GGAAGCAGGTAGTAGAAGAAGTAGAGACGGAGTATGCAAGGTTTGAGAATGGCCGATTTGTATA

CCGAATAAACCGCTCCCCAATGTGTGAATATATGATCAACTTCATCCACAAGCTCAAACACTTA

CCAGAGAAATATATGATGAACAGTGTTTTGGAAAACTTCACAATTTTATTGGTGGTAACAAACA

GGGATACACAAGAAACTCTACTCTGCATGGCCTGTGTGTTTGAAGTTTCAAATGGCTCGAGCGG

TGGCTGGCGGGAGCGGAGGTGGAGGGTCGTCAGGTGTGACCGGCTACCGGCTGTTCGAGGAGATT

CTGGCGGCCGCTCGAGTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCTGGACTGTGCCTTCT
AGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTC
CCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATGGCATTGTCTGAGTAGGTGTCATTCTAT
TCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT
GGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATC
CCCACGCGCCGTGTAGCGGGGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGC
TACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTC
GCCGGCTTTCCCCGTCAAGCTCTARAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTAC
GGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATA
GACGGTTTTTCGCCCTTTGACGT TGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACT
GGAAGAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGG
CCTATTGGTTAAAAAATGAGCTGATTTAACAAAAAT TTAACGCGAATTAATTCTGTGGAATGTG

TGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATC

112



US 11,579,149 B2
113

-continued
TCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAG

CATGCATGTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACT
CCGCCCAGTTCCGCCGATTCTCCGGCCCATGGCTGACTAATTTTTTTTATT TATGCAGAGGCCG
AGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTT
TTGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAAGAGACAGGATGAGGA
TCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCT TGGGTGGAGAGGC
TATTCGGCTATGAGTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGGTGTC
AGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAG
GACGAGGCAGCGCGGGTATCGTGGCTGGCCACGACGGGCGTTCCTTGGGCAGCTGTGCTCGACG
TTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTC
ATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGGGGGTGCATACG
CTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTC
GGATGGAAGCCGGTCTTGTCGAT CAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGC
CGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGC
GATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCC
GGCTGGGTGTGGCGGACCGCTAT CAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCT
TGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTT TACGGTATCGCCGCTCCCGATTCGCAGCGC
ATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGA
CCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTG
GGCTTCGGAATCGTTTTCCGGGACGCGGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGG
AGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCAT
CACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATC
AATGTATCTTATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTAATCATGGTCAT
AGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCAT
AAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTG
CCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGA
GAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGT
TCGGCTGCGCCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGG
GATAACGGAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCG
CGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAG
TCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTC
GTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAA
GCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAA
GCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGT
CTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTA
GCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACAC
TAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGT
AGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTTTTTTTGTTTGCAAGCAGCAGATTA
CGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTG
GAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTG

CTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACA
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GTTAGCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATT TCGTTCATCCATAGT
TGCCTGACTCCCCGTCGTGTAGATAAGTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATARACCAGCCAGCCG
GAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTG
CCGGGAAGCTAGAGTAAGTAGTTCGCCAGT TAATAGTTTGCGCAACGTTGT TGCCATTGCTACA
GGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCT TCATTCAGCTCCGGTTCCCARCGATCAR
GGCGAGTTACATGATCCCCCATGTTGTGCARAAAAGCGGT TAGCTCCTTCGGTCCTCCGATCGT
TGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTT
ACTGTCATGCCATCCGTAAGATGCT TTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAG
AATAGTGTATGCGGCGACCGAGT TGCTCTTGCCCGGCGTCARTACGGGATAATACCGCGCCACA
TAGCAGAACTTTAAAAGTGCTCATCATTGGARRACGTTCTTCGGGGCGAAAAC TCTCAAGGATC
TTACCGCTGTTGAGATCCAGT TCGATGTAACCCACTCGTGCACCCAACTGATC TTCAGCATCTT
TTACTTTCACCAGCGTTTC TGGGTGAGCAAAAACAGGAAGGCARAATGCCGCARAARAGGGAAT
AAGGGCGACACGGARATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTAT

CAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAARACAAATAGGGG

116

TTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTC

EQUIVALENTS

While the invention has been described with respect to
illustrative embodiments thereof, it will be understood that
various changes may be made to the embodiments without
departing from the scope of the invention. Accordingly, the
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 74

<210> SEQ ID NO 1
<211> LENGTH: 1401
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens



117

US 11,579,149 B2

118

-continued

<400> SEQUENCE: 1

atggatcccg ggcagcagcce gecgectcaa ccggecccec agggccaagg gcagccgect 60
tcgcageccee cgcaggggca gggeccgecg tccggacceg ggcaaccggce acccgcggcg 120
acccaggcegg cgccgcaggce accccecgec gggcatcaga tegtgcacgt ccgeggggac 180
tcggagaccg acctggaggc gctcttcaac geccgtcatga accccaagac ggccaacgtg 240
ccccagaccg tgcccatgag getccggaag ctgeccgact ccttcettcaa gecgccggag 300
cccaaatccc actcccgaca ggccagtact gatgcaggca ctgcaggagce cctgactcca 360
cagcatgttc gagctcattc ctctccaget tctcectgecagt tgggagetgt ttetcctggg 420
acactgaccc ccactggagt agtctctggc ccagcagcta cacccacagce tcagcatctt 480
cgacagtctt cttttgagat acctgatgat gtacctctge cagcaggttg ggagatggca 540
aagacatctt ctggtcagag atacttctta aatcacatcg atcagacaac aacatggcag 600
gaccccagga aggccatget gtcccagatg aacgtcacag cccccaccag tccaccagtg 660
cagcagaata tgatgaactc ggcttcagcc atgaaccaga gaatcagtca gagtgctcca 720
gtgaaacagc caccacccct ggctccccag agcccacagg gaggcgtcat gggtggcage 780
aactccaacc agcagcaaca gatgcgactg cagcaactgc agatggagaa ggagaggctg 840
cggctgaaac agcaagaact gcttcggcag gcaatgcgga atatcaatcc cagcacagca 900
aattctccaa aatgtcagga gttagccctg cgtagccagt taccaacact ggagcaggat 960
ggtgggactc aaaatccagt gtcttctecce gggatgtcecte aggaattgag aacaatgacg 1020
accaatagct cagatccttt ccttaacagt ggcacctatc actctcgaga tgagagtaca 1080
gacagtggac taagcatgag cagctacagt gtccctcgaa ccccagatga cttcectgaac 1140
agtgtggatg agatggatac aggtgatact atcaaccaaa gcaccctgcc ctcacagcag 1200
aaccgtttee cagactacct tgaagccatt cctgggacaa atgtggacct tggaacactg 1260
gaaggagatg gaatgaacat agaaggagag gagctgatgc caagtctgca ggaagctttg 1320
agttctgaca tccttaatga catggagtct gttttggcetg ccaccaaget agataaagaa 1380
agctttetta catggttata g 1401

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 2
H: 504
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Asp Pro
1

Gly Gln Pro

Pro Gly Gln
35

Pro Ala Gly
50

Leu Glu Ala
65

Pro Gln Thr

Lys Pro Pro

Gly Gln Gln Pro Pro

5

Pro Ser Gln Pro Pro

20

Pro Ala Pro Ala Ala

40

His Gln Ile Val His

55

Leu Phe Asn Ala Val

70

Val Pro Met Arg Leu

85

Glu Pro Lys Ser His

100

Pro Gln Pro
10

Gln Gly Gln
25

Thr Gln Ala

Val Arg Gly

Met Asn Pro
75

Arg Lys Leu
90

Ser Arg Gln
105

Ala Pro Gln

Gly Pro Pro
30

Ala Pro Gln
45

Asp Ser Glu
60

Lys Thr Ala

Pro Asp Ser

Ala Ser Thr
110

Gly Gln
15
Ser Gly

Ala Pro

Thr Asp

Asn Val

Phe Phe

95

Asp Ala
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Gly

Pro

Thr

145

Arg

Trp

Ile

Gln

Met

225

Thr

Ser

Ile

Ser

Gln

305

Lys

Thr

Pro

Gly

Phe

385

Gly

Leu

Thr

Pro
Ile
465

Asp

Lys

Thr

Ala

130

Gly

Gln

Glu

Asp

Met

210

Asn

Gln

Trp

Ser

Pro

290

Met

Gln

Ala

Thr

Met

370

Leu

Leu

Asn

Leu

Gly

450

Glu

Ile

Glu

Ala

115

Ser

Val

Ser

Met

Gln

195

Asn

Ser

Asp

Leu

Gln

275

Gln

Arg

Gln

Asn

Leu

355

Ser

Asn

Ser

Ser

Pro

435

Thr

Gly

Leu

Ser

Gly

Leu

Val

Ser

Ala

180

Thr

Val

Ala

Gly

Asp

260

Ser

Gly

Leu

Glu

Ser

340

Glu

Gln

Ser

Met

Val

420

Ser

Asn

Glu

Asn

Phe
500

Ala

Gln

Ser

Phe

165

Lys

Thr

Thr

Ser

Glu

245

Pro

Ala

Gly

Gln

Leu

325

Pro

Gln

Glu

Gly

Ser

405

Asp

Gln

Val

Glu

Asp

485

Leu

<210> SEQ ID NO 3

<211> LENGTH:

738

Leu

Leu

Gly

150

Glu

Thr

Thr

Ala

Gly

230

Ile

Arg

Pro

Val

Gln

310

Leu

Lys

Asp

Leu

Thr

390

Ser

Glu

Gln

Asp

Leu
470

Met

Thr

Thr

Gly

135

Pro

Ile

Ser

Trp

Pro

215

Pro

Tyr

Leu

Val

Met

295

Leu

Arg

Cys

Gly

Arg

375

Tyr

Tyr

Met

Asn

Leu
455
Met

Glu

Trp

Pro

120

Ala

Ala

Pro

Ser

Gln

200

Thr

Leu

Tyr

Asp

Lys

280

Gly

Gln

Gln

Gln

Gly

360

Thr

His

Ser

Asp

Arg

440

Gly

Pro

Ser

Leu

Gln

Val

Ala

Asp

Gly

185

Asp

Ser

Pro

Ile

Pro

265

Gln

Gly

Met

Ala

Glu

345

Thr

Met

Ser

Val

Thr

425

Phe

Thr

Ser

Val

His

Ser

Thr

Asp

170

Gln

Pro

Pro

Asp

Asn

250

Arg

Pro

Ser

Glu

Met

330

Leu

Gln

Thr

Arg

Pro

410

Gly

Pro

Leu

Leu

Leu
490

Val

Pro

Pro

155

Val

Arg

Arg

Pro

Gly

235

His

Phe

Pro

Asn

Lys

315

Arg

Ala

Asn

Thr

Asp

395

Arg

Asp

Asp

Glu

Gln
475

Ala

Arg Ala
125

Gly Thr
140

Thr Ala

Pro Leu

Tyr Phe

Lys Ala
205

Val Gln
220

Trp Glu

Lys Asn

Ala Met

Pro Leu
285

Ser Asn
300

Glu Arg

Asn Ile

Leu Arg

Pro Val
365

Asn Ser
380

Glu Ser

Thr Pro

Thr Ile

Tyr Leu

445

Gly Asp
460

Glu Ala

Ala Thr

His

Leu

Gln

Pro

Leu

190

Met

Gln

Gln

Lys

Asn

270

Ala

Gln

Leu

Asn

Ser

350

Ser

Ser

Thr

Asp

Asn

430

Glu

Gly

Leu

Lys

Ser

Thr

His

Ala

175

Asn

Leu

Asn

Ala

Thr

255

Gln

Pro

Gln

Arg

Pro

335

Gln

Ser

Asp

Asp

Asp

415

Gln

Ala

Met

Ser

Leu
495

Ser

Pro

Leu

160

Gly

His

Ser

Met

Met

240

Thr

Arg

Gln

Gln

Leu

320

Ser

Leu

Pro

Pro

Ser

400

Phe

Ser

Ile

Asn

Ser
480

Asp
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3
atggagaaga ctgagctgat ccagaaggcc aagctggecg agcaggccga gcgctacgac 60
gacatggcca cctgcatgaa ggcagtgacc gagcagggceg ccgagctgtce caacgaggag 120
cgcaacctge tctecgtgge ctacaagaac gtggtegggg gecgcaggtce cgectggagg 180
gtcatctcta gcatcgagca gaagaccgac acctccgaca agaagttgca gctgattaag 240
gactatcggg agaaagtgga gtccgagetg agatccatct gcaccacggt gcetggaattg 300
ttggataaat atttaatagc caatgcaact aatccagaga gtaaggtctt ctatctgaaa 360
atgaagggtg attacttccg gtaccttgcet gaagttgegt gtggtgatga tcgaaaacaa 420
acgatagata attcccaagg agcttaccaa gaggcatttg atataagcaa gaaagagatg 480
caacccacac acccaatccg cctggggett getcttaact tttctgtatt ttactatgag 540
attcttaata acccagagct tgcctgcacg ctggctaaaa cggcttttga tgaggccatt 600
gctgaacttg atacactgaa tgaagactca tacaaagaca gcaccctcat catgcagttg 660
cttagagaca acctaacact ttggacatca gacagtgcag gagaagaatg tgatgcggca 720
gaaggggctg aaaactaa 738

<210> SEQ ID NO 4

<211> LENGTH: 245

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Met Glu Lys Thr Glu Leu Ile Gln Lys Ala Lys Leu Ala Glu Gln Ala
1 5 10 15

Glu Arg Tyr Asp Asp Met Ala Thr Cys Met Lys Ala Val Thr Glu Gln
20 25 30

Gly Ala Glu Leu Ser Asn Glu Glu Arg Asn Leu Leu Ser Val Ala Tyr
35 40 45

Lys Asn Val Val Gly Gly Arg Arg Ser Ala Trp Arg Val Ile Ser Ser
50 55 60

Ile Glu Gln Lys Thr Asp Thr Ser Asp Lys Lys Leu Gln Leu Ile Lys
65 70 75 80

Asp Tyr Arg Glu Lys Val Glu Ser Glu Leu Arg Ser Ile Cys Thr Thr
85 90 95

Val Leu Glu Leu Leu Asp Lys Tyr Leu Ile Ala Asn Ala Thr Asn Pro
100 105 110

Glu Ser Lys Val Phe Tyr Leu Lys Met Lys Gly Asp Tyr Phe Arg Tyr
115 120 125

Leu Ala Glu Val Ala Cys Gly Asp Asp Arg Lys Gln Thr Ile Asp Asn
130 135 140

Ser Gln Gly Ala Tyr Gln Glu Ala Phe Asp Ile Ser Lys Lys Glu Met
145 150 155 160

Gln Pro Thr His Pro Ile Arg Leu Gly Leu Ala Leu Asn Phe Ser Val
165 170 175

Phe Tyr Tyr Glu Ile Leu Asn Asn Pro Glu Leu Ala Cys Thr Leu Ala
180 185 190

Lys Thr Ala Phe Asp Glu Ala Ile Ala Glu Leu Asp Thr Leu Asn Glu
195 200 205
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Asp Ser Tyr Lys Asp Ser Thr Leu Ile Met Gln Leu Leu Arg Asp Asn

210

215

220

Leu Thr Leu Trp Thr Ser Asp Ser Ala Gly Glu Glu Cys Asp Ala Ala
230

225

Glu Gly Ala Glu Asn

245

<210> SEQ ID NO 5
<211> LENGTH: 1653

<212> TYPE

: DNA

<213> ORGANISM: Photinus pyralis

<400> SEQUENCE: 5

atggaagacg
accgetggag
gcttttacag
gtteggttgg
tgcagtgaaa
gecagttgege
tcgcagecta
aaaaagctce
tttcagtcga
tttgtgccag
tctactggte
catgccagag
gttecattee
cgagtcgtet
aagattcaaa
attgacaaat
aaggaagtcg
gggcteactyg
geggteggta
acgctgggceyg
tatgtaaaca
ggagacatag
ctgattaagt
caccccaaca
ccegecgeceg
tacgtcgeca
gaagtaccga

aaggccaaga

ccaaaaacat
agcaactgca
atgcacatat
cagaagctat
actctcttea
ccgegaacga
ccgtggtgtt
caatcatcca
tgtacacgtt
agtecttega
tgcctaaagg
atcctatttt
atcacggttt
taatgtatag
gtgcgetget
acgatttate
gggaagcggt
agactacate
aagttgttcce
ttaatcaaag
atcecggaage
cttactggga
acaaaggcta
tcttegacge
ttgttgtttt
gtcaagtaac

aaggtcttac

agggcggaaa

<210> SEQ ID NO 6
<211> LENGTH: 550

<212> TYPE

PRT

aaagaaaggc
taaggctatg
cgaggtggac
gaaacgatat
attctttatg
catttataat
cgtttccaaa
aaaaattatt
cgtcacatcet
tagggacaag
tgtegetetg
tggcaatcaa
tggaatgttt
atttgaagaa
ggtgccaace
taatttacac
tgccaagagg
agctattetg
attttttgaa
aggcgaactg
gaccaacgcece
cgaagacgaa
tcaggtggcet
aggtgtcgea
ggagcacgga
aaccgcgaaa

cggaaaactc

gatcgeegtyg

<213> ORGANISM: Photinus pyralis

235

ccggegecat
aagagatacg
atcacttacg
gggctgaata
ceggtgttgy
gaacgtgaat
aaggggttge
atcatggatt
catctaccte
acaattgcac
cctcatagaa
atcattcecgg
actacacteg
gagctgttte
ctattctect
gaaattgett
ttececatetge
attacacceg
gcgaaggtty
tgtgtgagag
ttgattgaca
cacttcttea
ccegetgaat
ggtctteceyg
aagacgatga
aagttgcgeg
gacgcaagaa

taa

tctatccget

ccctggttec

ctgagtactt

caaatcacag

gcegegttatt

tgctcaacag

aaaaaatttt

ctaaaacgga

cecggttttaa

tgatcatgaa

ctgcetgegt

atactgcgat

gatatttgat

tgaggagcct

tcttegecaa

ctggtggcgc

caggtatcag

agggggatga

tggatctgga

gtcctatgat

aggatggatg

tcgttgaccg

tggaatccat

acgatgacgc

cggaaaaaga

gaggagttgt

aaatcagaga

240

ggaagatgga
tggaacaatt
cgaaatgtcc
aatcgtegta
tatcggagtt
tatgggcatt
gaacgtgcaa
ttaccaggga
tgaatacgat
ctectetgga
gagattcteyg
tttaagtgtt
atgtggattt
tcaggattac
aagcactctyg
tcceetetet
gcaaggatat
taaaceggge
taccgggaaa
tatgteceggt
gctacattcet
cctgaagtet
cttgctccaa
cggtgaactt
gatcgtggat
gtttgtggac

gatcctcata

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1653
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<400> SEQUENCE: 6

Met Glu Asp Ala Lys Asn Ile Lys Lys Gly Pro Ala Pro Phe Tyr Pro
1 5 10 15

Leu Glu Asp Gly Thr Ala Gly Glu Gln Leu His Lys Ala Met Lys Arg
20 25 30

Tyr Ala Leu Val Pro Gly Thr Ile Ala Phe Thr Asp Ala His Ile Glu
35 40 45

Val Asp Ile Thr Tyr Ala Glu Tyr Phe Glu Met Ser Val Arg Leu Ala
50 55 60

Glu Ala Met Lys Arg Tyr Gly Leu Asn Thr Asn His Arg Ile Val Val
65 70 75 80

Cys Ser Glu Asn Ser Leu Gln Phe Phe Met Pro Val Leu Gly Ala Leu
85 90 95

Phe Ile Gly Val Ala Val Ala Pro Ala Asn Asp Ile Tyr Asn Glu Arg
100 105 110

Glu Leu Leu Asn Ser Met Gly Ile Ser Gln Pro Thr Val Val Phe Val
115 120 125

Ser Lys Lys Gly Leu Gln Lys Ile Leu Asn Val Gln Lys Lys Leu Pro
130 135 140

Ile Ile Gln Lys Ile Ile Ile Met Asp Ser Lys Thr Asp Tyr Gln Gly
145 150 155 160

Phe Gln Ser Met Tyr Thr Phe Val Thr Ser His Leu Pro Pro Gly Phe
165 170 175

Asn Glu Tyr Asp Phe Val Pro Glu Ser Phe Asp Arg Asp Lys Thr Ile
180 185 190

Ala Leu Ile Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys Gly Val
195 200 205

Ala Leu Pro His Arg Thr Ala Cys Val Arg Phe Ser His Ala Arg Asp
210 215 220

Pro Ile Phe Gly Asn Gln Ile Ile Pro Asp Thr Ala Ile Leu Ser Val
225 230 235 240

Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu Gly Tyr Leu
245 250 255

Ile Cys Gly Phe Arg Val Val Leu Met Tyr Arg Phe Glu Glu Glu Leu
260 265 270

Phe Leu Arg Ser Leu Gln Asp Tyr Lys Ile Gln Ser Ala Leu Leu Val
275 280 285

Pro Thr Leu Phe Ser Phe Phe Ala Lys Ser Thr Leu Ile Asp Lys Tyr
290 295 300

Asp Leu Ser Asn Leu His Glu Ile Ala Ser Gly Gly Ala Pro Leu Ser
305 310 315 320

Lys Glu Val Gly Glu Ala Val Ala Lys Arg Phe His Leu Pro Gly Ile
325 330 335

Arg Gln Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala Ile Leu Ile Thr
340 345 350

Pro Glu Gly Asp Asp Lys Pro Gly Ala Val Gly Lys Val Val Pro Phe
355 360 365

Phe Glu Ala Lys Val Val Asp Leu Asp Thr Gly Lys Thr Leu Gly Val
370 375 380

Asn Gln Arg Gly Glu Leu Cys Val Arg Gly Pro Met Ile Met Ser Gly
385 390 395 400
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Tyr Val Asn Asn Pro Glu Ala Thr

Trp Leu His

Phe Ile Val
435

Val Ala Pro

450

Phe Asp Ala

465

Pro Ala Ala

Glu Ile Val

405

Ser Gly Asp Ile Ala

420

Asp Arg Leu Lys Ser

440

Ala Glu Leu Glu Ser

455

Gly Val Ala Gly Leu
470

Val Val Val Leu Glu

485

Asp Tyr Val Ala Ser

500

Arg Gly Gly Val Val Phe Val Asp

515

Lys Leu Asp

530

Gly Gly Lys

545

520

Ala Arg Lys Ile Arg

535

Ile Ala Val
550

<210> SEQ ID NO 7
<211> LENGTH: 15

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

Asn Ala
410

Tyr Trp
425

Leu Ile

Ile Leu

Pro Asp

His Gly

490

Gln Val
505

Glu Val

Glu Ile

Leu

Asp

Lys

Leu

Asp

475

Lys

Thr

Pro

Leu

Ile Asp Lys

Asp Gly
415

Glu Asp Glu His Phe

430

Tyr Lys Gly Tyr Gln

445

Gln His Pro
460

Asn Ile

Asp Ala Gly Glu Leu

Thr Met Thr

Thr Ala Lys
510

480

Glu Lys
495

Lys Leu

Lys Gly Leu Thr Gly

525

Ile Lys Ala
540

Lys Lys

Pro Gln His Val Arg His Ala Ser Ser Pro Ala Ser Leu Gln Leu

1

5

<210> SEQ ID NO 8
<211> LENGTH: 15

<212> TYPE:

PRT

10

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthes

<400> SEQUENCE: 8

ized

15

Pro Gln His Val Arg His Ala Ala Ser Pro Ala Ser Leu Gln Leu

1

5

<210> SEQ ID NO 9
<211> LENGTH: 5597

<212> TYPE:

DNA

10

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Vector

<400> SEQUENCE: 9

gacggatcgg

ccgeatagtt

cgagcaaaat

ttagggttag

gattattgac

tggagttceg

ccecgeccatt

gagatctcce

aagccagtat

ttaagctaca

gegttttgeg

tagttattaa

cgttacataa

gacgtcaata

gatccecctat

ctgetecetg

acaaggcaag

ctgcttegeg

tagtaatcaa

cttacggtaa

atgacgtatg

ggtgcactct

cttgtgtgtt

gcttgaccga

atgtacggge

ttacggggte

atggcccgece

ttcccatagt

cagtacaatc

ggaggtcgcet

caattgcatg

cagatatacg

attagttcat

tggetgaceyg

aacgccaata

15

tgctctgatg

gagtagtgcyg

aagaatctge

cgttgacatt

agcccatata

cccaacgacce

gggactttce

60

120

180

240

300

360

420
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attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccce gectggcatt 540
atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttgge agtacatcaa tgggcgtgga tageggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacce 720
aaaatcaacg ggactttcca aaatgtcgta acaactcege cccattgacg caaatgggeg 780
gtaggegtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccgagctegg atccactagt ccagtgtggt ggaattctge 960
agatatccag cacagtggceg gccgctegag tctagagggce ccgtttaaac ccgcetgatca 1020
gcctegactg tgccttcectag ttgccagecca tetgttgttt gecccteccce cgtgecttece 1080
ttgaccctgg aaggtgccac tceccactgte ctttectaat aaaatgagga aattgcatcg 1140
cattgtctga gtaggtgtca ttctattctg gggggtgggg tggggcagga cagcaagggyg 1200
gaggattggg aagacaatag caggcatgct ggggatgcgg tgggctctat ggcttctgag 1260
gcggaaagaa ccagetgggg ctctaggggg tatccccacg cgccctgtag cggcegcatta 1320
agcgcggegg gtgtggtggt tacgegcage gtgaccgceta cacttgecag cgccctageg 1380
ccecgetectt tegetttett ceccttecttt ctegecacgt tcegecggett tecccgtcaa 1440
gctctaaate gggggctecece tttagggtte cgatttagtg ctttacggca cctcgaccce 1500
aaaaaacttg attagggtga tggttcacgt agtgggccat cgccctgata gacggttttt 1560
cgcecectttga cgttggagtce cacgttcettt aatagtggac tcttgttcca aactggaaca 1620
acactcaacc ctatctcggt ctattctttt gatttataag ggattttgcc gatttcggcece 1680
tattggttaa aaaatgagct gatttaacaa aaatttaacg cgaattaatt ctgtggaatg 1740
tgtgtcagtt agggtgtgga aagtccccag gctccccage aggcagaagt atgcaaagca 1800
tgcatctcaa ttagtcagca accaggtgtg gaaagtccec aggctcccca gcaggcagaa 1860
gtatgcaaag catgcatctc aattagtcag caaccatagt cccgccccta actccgecca 1920
tccecgececct aactccgece agttecegecce attctecgec ccatggetga ctaatttttt 1980
ttatttatgc agaggccgag gccgcectcetg cctcectgaget attccagaag tagtgaggag 2040
gettttttgg aggcctagge ttttgcaaaa agctcccggg agcttgtata tccatttteg 2100
gatctgatca gcacgtgatg aaaaagcctg aactcaccgce gacgtctgtc gagaagtttce 2160
tgatcgaaaa gttcgacagc gtctcecgacce tgatgcaget ctcggagggce gaagaatctce 2220
gtgctttcag cttcgatgta ggagggcegtg gatatgtcecct gecgggtaaat agctgcgccg 2280
atggtttcta caaagatcgt tatgtttatc ggcactttge atcggccgeg cteccgattce 2340
cggaagtgct tgacattggg gaattcagcg agagcctgac ctattgcatc tcccgecgtg 2400
cacagggtgt cacgttgcaa gacctgcctg aaaccgaact gcccgectgtt ctgcagecgg 2460
tcgcggagge catggatgceg atcgetgegg ccgatcttag ccagacgagce gggttcggec 2520
cattcggacc gcaaggaatc ggtcaataca ctacatggceg tgatttcata tgcgcgattg 2580
ctgatcccca tgtgtatcac tggcaaactg tgatggacga caccgtcagt gcgtccgteg 2640
cgcaggctcet cgatgagetg atgectttggg ccgaggactg ccccgaagtc cggcaccteg 2700
tgcacgcgga ttteggctcce aacaatgtcece tgacggacaa tggccgcata acagcggtca 2760
ttgactggag cgaggcgatg ttcggggatt cccaatacga ggtcgccaac atcttcttet 2820
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ggaggcegtg gttggettgt atggagcage agacgcgcta cttcgagegg aggcatcegg 2880
agcttgcagg atcgeccgegg ctceccecgggegt atatgctceg cattggtcett gaccaactcet 2940
atcagagctt ggttgacggc aatttcgatg atgcagcttg ggcgcagggt cgatgcgacg 3000
caatcgtceg atcecggagece gggactgteg ggegtacaca aatcgcccge agaagcgcegg 3060
ccgtctggac cgatggctgt gtagaagtac tcgccgatag tggaaaccga cgccccagca 3120
ctcgtcecgag ggcaaaggaa tagcacgtgce tacgagattt cgattccacc gccgecttet 3180
atgaaaggtt gggcttcgga atcgttttcce gggacgccgg ctggatgatc ctccagegeg 3240
gggatctcat gctggagttc ttcgcccacce ccaacttgtt tattgcaget tataatggtt 3300
acaaataaag caatagcatc acaaatttca caaataaagc atttttttca ctgcattcta 3360
gttgtggttt gtccaaactc atcaatgtat cttatcatgt ctgtataccg tcgacctcta 3420
gctagagcett ggcgtaatca tggtcatage tgtttcectgt gtgaaattgt tatccgctca 3480
caattccaca caacatacga gccggaagca taaagtgtaa agcctggggt gcctaatgag 3540
tgagctaact cacattaatt gecgttgecgct cactgcccge ttteccagtecg ggaaacctgt 3600
cgtgccaget gcattaatga atcggccaac gcgcggggag aggcggtttg cgtattggge 3660
gctettecoge ttectegete actgactege tgcgecteggt cgtteggetg cggcgagcegg 3720
tatcagctca ctcaaaggcg gtaatacggt tatccacaga atcaggggat aacgcaggaa 3780
agaacatgtg agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg 3840
cgtttttecca taggctccge ccccctgacg agcatcacaa aaatcgacgce tcaagtcaga 3900
ggtggcgaaa cccgacagga ctataaagat accaggcgtt tccccctgga agectccecteg 3960
tgcgcetcetee tgtteccgace ctgccgetta cecggatacct gtececgecttt cteccttegg 4020
gaagcgtgge gctttctcat agctcacget gtaggtatct cagttceggtg taggtegtte 4080
gcteccaaget gggctgtgtg cacgaaccce ccgttcagece cgaccgetge gecttatceeg 4140
gtaactatcg tcttgagtcc aacccggtaa gacacgactt atcgccactg gcagcagcca 4200
ctggtaacag gattagcaga gcgaggtatg taggcggtgce tacagagttc ttgaagtggt 4260
ggcctaacta cggctacact agaagaacag tatttggtat ctgcgctctg ctgaagccag 4320
ttaccttecgg aaaaagagtt ggtagctctt gatccggcaa acaaaccacc gctggtageg 4380
gtttttttgt ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt 4440
tgatctttte tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg 4500
tcatgagatt atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta 4560
aatcaatcta aagtatatat gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg 4620
aggcacctat ctcagcgatc tgtctatttc gttcatccat agttgcctga ctccecegteg 4680
tgtagataac tacgatacgg gagggcttac catctggcec cagtgctgca atgataccge 4740
gagacccacg ctcaccggcet ccagatttat cagcaataaa ccagccagcc ggaagggccg 4800
agcgcagaag tggtcctgca actttatccg cctccatcca gtctattaat tgttgecggg 4860
aagctagagt aagtagttcg ccagttaata gtttgcgcaa cgttgttgcec attgctacag 4920
gcatcgtggt gtcacgctcecg tcgtttggta tggcttcatt cagctcecggt tceccaacgat 4980
caaggcgagt tacatgatcc cccatgttgt gcaaaaaagc ggttagctcce tteggtecte 5040
cgatcgttgt cagaagtaag ttggccgcag tgttatcact catggttatg gcagcactgce 5100
ataattctct tactgtcatg ccatccgtaa gatgetttte tgtgactggt gagtactcaa 5160
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ccaagtcatt ctgagaatag tgtatgegge gaccgagttyg ctettgeceg gegtcaatac

gggataatac cgcgccacat agcagaactt taaaagtgct catcattgga aaacgttcett

cggggcgaaa actctcaagg atcttaccge tgttgagate cagttcegatg taacccactce

gtgcacccaa ctgatcttca gcatctttta ctttcaccag cgtttctggg tgagcaaaaa

caggaaggca aaatgccgca aaaaagggaa taagggcgac acggaaatgt tgaatactca

tactcttcct ttttcaatat tattgaagca tttatcaggg ttattgtctc atgagcggat

acatatttga atgtatttag aaaaataaac aaataggggt tccgegcaca tttccccgaa

aagtgccacc tgacgtc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 10

LENGTH: 41

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 10

ctggatcege cgecaccatg gaagacgcca aaaacataaa g

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 11

LENGTH: 84

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 11

ttacaactgc agagaagctg gagaggaatyg agetcgaaca tgetgtggge ctccagetec

tcctcecatce ttgtcaatca agge

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 12

LENGTH: 36

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 12

atgaaactgc ggccgcttac aactgcagag aagctg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 13

LENGTH: 238

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 13

ctggatccge cgccaccatg gagaagactg agctgatc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 14

LENGTH: 51

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 14

actacctecet cctcecactac ctectectece gttttcecagee ccettetgeceyg ¢

5220

5280

5340

5400

5460

5520

5580

5597

41

60

84

36

38

51
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<210> SEQ ID NO 15

<211> LENGTH: 39

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 15

ggtagtggayg gaggaggtag tggtcctatg attatgtce

<210> SEQ ID NO 16

<211> LENGTH: 34

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 16

atgaaactge ggccgcettac acggegatcet ttee

<210> SEQ ID NO 17

<211> LENGTH: 81

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 17
caactgcaga gaagctggag aggaatgage tecgaacatge tgtgggecte cagetectee

cataatcata ggacctctca ¢

<210> SEQ ID NO 18

<211> LENGTH: 42

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 18

tctccagett ctetgcagtt gggtectatg attatgtceg gt

<210> SEQ ID NO 19

<211> LENGTH: 86

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 19

atgaaactgc ggccgcttac aactgcagag aagctggaga ggaatgaget cgaacatget
gtggcttett ggcctttatg aggatce

<210> SEQ ID NO 20

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 20
aattcaccac agcatgttcg agctcattec tetcecagett ctetgcagtt gtgaa
<210> SEQ ID NO 21

<211> LENGTH: 55
<212> TYPE: DNA

39

34

60

8l

42

60

86

55
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 21

gatcttcaca actgcagaga agctggagag gaatgagctc gaacatgctg tggtg 55

<210> SEQ ID NO 22

<211> LENGTH: 55

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 22

aattcaccac agcatgttcg agctcatgeg tcetccagett ctetgcagtt gtgaa 55
<210> SEQ ID NO 23

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 23

gatcttcaca actgcagaga agctggagac gcatgagetce gaacatgetg tggtyg 55
<210> SEQ ID NO 24

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 24

ggaagatcta atggagaaga ctgagctgat c 31
<210> SEQ ID NO 25

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 25

cgeccggaatt ccegttttea gecccttetg cege 34
<210> SEQ ID NO 26

<211> LENGTH: 3858

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Vector

<400> SEQUENCE: 26

ggcctaactyg gecggtacct gagtctaaat gagtettegg acctegeggg ggccgcettaa 60
gcggtggtta gggtttgtet gacgeggggg gagggggaag gaacgaaaca ctctcattceg 120
gaggeggete ggggtttggt cttggtggece acgggeacge agaagagege cgcgatecte 180
ttaagcacce cccegeccte cgtggaggeyg ggggtttggt cggegggtgyg taactggegy 240
geecgetgact cgggegggte gegegeccca gagtgtgace tttteggtet getcgeagac 300

ceeegggegy cgeegecgeg geggegacgg getegetggg tectaggete catggggace 360

gtatacgtgg acaggctctg gagcatcege acgactgcgg tgatattacc ggagacctte 420
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tgcgggacga gccgggtcac geggctgacg cggagegtece gttgggcgac aaacaccagg 480
acggggcaca ggtacactat cttgtcaccc ggaggcgega gggactgcag gagcttcagg 540
gagtggcgca gctgettecat cceccgtggee cgttgctcege gtttgctgge ggtgtcececg 600
gaagaaatat atttgcatgt ctttagttct atgatgacac aaaccccgcc cagcgtcttg 660
tcattggcga agtcgaacac gcagatgcag tcggggegge gcggtcccag gtcecacttceg 720
catattaagg tgacgcgtgt ggcctcgaac accgagcgac cctgcagcga cccgcttaaa 780
agcttggcaa tccggtactg ttggtaaagc caccatggtce ttcacactcg aagatttcgt 840
tggggactgg gaacagacag ccgcctacaa cctggaccaa gtccttgaac agggaggtgt 900
gtccagtttg ctgcagaatc tcgccgtgte cgtaactccg atccaaagga ttgtccggag 960
cggtgaaaat gccctgaaga tcgacatcca tgtcatcatc ccgtatgaag gtctgagcge 1020
cgaccaaatg gcccagatcg aagaggtgtt taaggtggtg taccctgtgg atgatcatca 1080
ctttaaggtg atcctgccct atggcacact ggtaatcgac ggggttacgce cgaacatgcet 1140
gaactatttc ggacggccgt atgaaggcat cgccgtgttce gacggcaaaa agatcactgt 1200
aacagggacc ctgtggaacg gcaacaaaat tatcgacgag cgcctgatca cccccgacgg 1260
ctccatgectyg ttccgagtaa ccatcaacag tgggagttcecce ggtggtggeg ggagcggagg 1320
tggaggctcg agcggtggag ctcaggggaa ttcagtctaa gctagcagat cttctagagt 1380
cggggcggcece ggccgctteg agcagacatg ataagataca ttgatgagtt tggacaaacc 1440
acaactagaa tgcagtgaaa aaaatgcttt atttgtgaaa tttgtgatgc tattgcttta 1500
tttgtaacca ttataagctg caataaacaa gttaacaaca acaattgcat tcattttatg 1560
tttcaggttc agggggaggt gtgggaggtt ttttaaagca agtaaaacct ctacaaatgt 1620
ggtaaaatcg ataaggatcc gtcgaccgat gcccttgaga gcecttcaacc cagtcagctce 1680
cttceggtgg gegeggggca tgactatcegt cgeccgcactt atgactgtet tetttatcat 1740
gcaactcgta ggacaggtgce cggcagcgcet cttccgette ctcegectcact gactcgetge 1800
gcteggtegt tcggetgegg cgageggtat cagctcactce aaaggcggta atacggttat 1860
ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag caaaaggcca 1920
ggaaccgtaa aaaggccgceg ttgctggegt tttteccatag gectccgecce cctgacgage 1980
atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc gacaggacta taaagatacc 2040
aggcgtttee ccctggaage tccectegtge getcectectgt tecgaccctg cecgcettacceg 2100
gatacctgtc cgcctttete ccttecgggaa gegtggeget ttctcatage tcacgcetgta 2160
ggtatctcag ttcggtgtag gtegtteget ccaagetggg ctgtgtgcac gaaccccceg 2220
ttcagcccga ccgctgegee ttatccggta actatcgtet tgagtccaac ccggtaagac 2280
acgacttatc gccactggca gcagccactg gtaacaggat tagcagagcg aggtatgtag 2340
gcggtgectac agagttcttg aagtggtgge ctaactacgg ctacactaga agaacagtat 2400
ttggtatctg cgctctgetg aagccagtta ccttcggaaa aagagttggt agctcttgat 2460
ccggcaaaca aaccaccgcet ggtageggtg gtttttttgt ttgcaagcag cagattacgce 2520
gcagaaaaaa aggatctcaa gaagatcctt tgatctttte tacggggtct gacgctcagt 2580
ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct 2640
agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat gagtaaactt 2700
ggtctgacag cggccgcaaa tgctaaacca ctgcagtggt taccagtget tgatcagtga 2760
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ggcaccgatc tcagcgatct gectatttceg ttcecgtccata gtggcctgac tcecccegtegt 2820
gtagatcact acgattcgtg agggcttacce atcaggcccce agcgcagcaa tgatgeccgeg 2880
agagccgcegt tcaccggccce ccgatttgte agcaatgaac cagccagcag ggagggccga 2940
gcgaagaagt ggtectgeta ctttgtecge ctcecatccag tcectatgaget getgtegtga 3000
tgctagagta agaagttcgc cagtgagtag tttccgaaga gttgtggcca ttgctactgg 3060
catcgtggta tcacgctegt cgttcecggtat ggettegtte aactctggtt cccageggte 3120
aagccgggte acatgatcac ccatattatg aagaaatgca gtcagctcct tagggectce 3180
gatcgttgtc agaagtaagt tggccgeggt gttgtcgete atggtaatgg cagcactaca 3240
caattctectt accgtcatgc catccgtaag atgcttttecce gtgaccggeg agtactcaac 3300
caagtcgttt tgtgagtagt gtatacggcg accaagctge tcecttgeccgg cgtctatacg 3360
ggacaacacc gcgccacata gcagtacttt gaaagtgctc atcatcggga atcgttcectte 3420
ggggcggaaa gactcaagga tcttgecget attgagatcece agttcgatat ageccactcet 3480
tgcacccagt tgatcttcag catcttttac tttcaccage gtttcggggt gtgcaaaaac 3540
aggcaagcaa aatgccgcaa agaagggaat gagtgcgaca cgaaaatgtt ggatgctcat 3600
actcgtectt tttcaatatt attgaagcat ttatcagggt tactagtacg tctctcaagg 3660
ataagtaagt aatattaagg tacgggaggt attggacagg ccgcaataaa atatctttat 3720
tttcattaca tctgtgtgtt ggttttttgt gtgaatcgat agtactaaca tacgctctcc 3780
atcaaaacaa aacgaaacaa aacaaactag caaaataggc tgtccccagt gcaagtgcag 3840
gtgccagaac atttctct 3858
<210> SEQ ID NO 27
<211> LENGTH: 3423
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Vector
<400> SEQUENCE: 27
ggcctaactg gececggtacct gagtctaaat gagtcttcegg acctcecgeggg ggccgcttaa 60
gcggtggtta gggtttgtet gacgcggggyg gagggggaag gaacgaaaca ctctcattcg 120
gaggeggete ggggtttggt cttggtggee acgggcacgce agaagagcegce cgcgatccte 180
ttaagcaccc cccecgeccte cgtggaggeg ggggtttggt cggegggtgg taactggcgg 240
geegetgact cgggegggte gecgegeccca gagtgtgacce ttttceggtcet getcgcagac 300
cccegggegg cgecgecgeg geggcgacgg gctegetggg tectaggctce catggggace 360
gtatacgtgg acaggctctg gagcatcege acgactgcgg tgatattacce ggagacctte 420
tgcgggacga gccgggtcac geggctgacg cggagegtece gttgggcgac aaacaccagg 480
acggggcaca ggtacactat cttgtcaccc ggaggegega gggactgcag gagcttcagg 540
gagtggcgca gctgettecat ccccgtggee cgttgctcege gtttgcetgge ggtgtceccecg 600
gaagaaatat atttgcatgt ctttagttct atgatgacac aaaccccgcc cagcgtcttg 660
tcattggcga agtcgaacac gcagatgcag tcggggegge geggtcccag gtecactteg 720
catattaagg tgacgcgtgt ggcctcgaac accgagcgac cctgcagcga cccgcttaaa 780
agcttggcaa tccggtactg tggtaaagcc accagatctg ctagcgatcg cctaagtggg 840
agctcagggg aattctggcet cgageggtgg tggegggage ggaggtggag ggtcgtcagg 900
tgtgaccgge taccggetgt tcgaggagat tctgtaatet agagtcgggg cggccggecg 960
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cttcgagcag acatgataag atacattgat gagtttggac aaaccacaac tagaatgcag 1020
tgaaaaaaat gctttatttg tgaaatttgt gatgctattg ctttatttgt aaccattata 1080
agctgcaata aacaagttaa caacaacaat tgcattcatt ttatgtttca ggttcagggg 1140
gaggtgtggg aggtttttta aagcaagtaa aacctctaca aatgtggtaa aatcgataag 1200
gatccgtega ccgatgecct tgagagectt caacccagtc agctccttcce ggtgggegeg 1260
gggcatgact atcgtcgccg cacttatgac tgtcttcecttt atcatgcaac tcgtaggaca 1320
ggtgceggeca gcgcetettee gettectege tcactgacte getgegeteg gtegttegge 1380
tgcggcgage ggtatcagct cactcaaagg cggtaatacg gttatccaca gaatcagggg 1440
ataacgcagg aaagaacatg tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg 1500
ccgegttget ggegttttte cataggctcce geccccctga cgagcatcac aaaaatcgac 1560
gctcaagtca gaggtggcga aacccgacag gactataaag ataccaggcg tttccccctg 1620
gaagctcecct cgtgegetet cctgttecga ccctgecget taccggatac ctgtccgect 1680
ttctecctte gggaagegtg gecgcetttcete atagcectcacg ctgtaggtat ctcagttegg 1740
tgtaggtcgt tcgctccaag ctgggcectgtg tgcacgaacc ccccgttcag cccgaccget 1800
gcgecttate cggtaactat cgtcttgagt ccaacccggt aagacacgac ttatcgccac 1860
tggcagcagc cactggtaac aggattagca gagcgaggta tgtaggcggt gctacagagt 1920
tcttgaagtyg gtggcctaac tacggctaca ctagaagaac agtatttggt atctgegcetce 1980
tgctgaagcece agttaccttce ggaaaaagag ttggtagctc ttgatccggce aaacaaacca 2040
ccgectggtag cggtggtttt tttgtttgca agcagcagat tacgcgcaga aaaaaaggat 2100
ctcaagaaga tcctttgatce ttttctacgg ggtctgacge tcagtggaac gaaaactcac 2160
gttaagggat tttggtcatg agattatcaa aaaggatctt cacctagatc cttttaaatt 2220
aaaaatgaag ttttaaatca atctaaagta tatatgagta aacttggtct gacagcggcc 2280
gcaaatgcta aaccactgca gtggttacca gtgcttgatc agtgaggcac cgatctcage 2340
gatctgecta tttegttegt ccatagtgge ctgactccce gtcecgtgtaga tcactacgat 2400
tcgtgaggge ttaccatcag gccccagege agcaatgatg ccgcgagagce cgcgttcace 2460
ggccecccgat ttgtcagcaa tgaaccagcec agcagggagg gccgagcgaa gaagtggtcce 2520
tgctactttg tccgecctceca tceccagtctat gagectgetgt cgtgatgcta gagtaagaag 2580
ttcgecagtg agtagtttcee gaagagttgt ggccattget actggcatcg tggtatcacg 2640
ctcgtegtte ggtatggett cgttcaactce tggttcccag cggtcaagecc gggtcacatg 2700
atcacccata ttatgaagaa atgcagtcag ctccttaggg cctecgatcg ttgtcagaag 2760
taagttggcce gcggtgttgt cgctcatggt aatggcagca ctacacaatt ctcttaccgt 2820
catgccatcce gtaagatgcet tttccgtgac cggcgagtac tcaaccaagt cgttttgtga 2880
gtagtgtata cggcgaccaa gctgctcttg cccggegtet atacgggaca acaccgcgcec 2940
acatagcagt actttgaaag tgctcatcat cgggaatcgt tcttcggggce ggaaagactc 3000
aaggatcttg ccgctattga gatccagttce gatatagcec actcttgcac ccagttgatce 3060
ttcagcatct tttactttca ccagcgtttc ggggtgtgca aaaacaggca agcaaaatgc 3120
cgcaaagaag ggaatgagtg cgacacgaaa atgttggatg ctcatactcg tcctttttca 3180
atattattga agcatttatc agggttacta gtacgtctct caaggataag taagtaatat 3240
taaggtacgg gaggtattgg acaggccgca ataaaatatc tttattttca ttacatctgt 3300
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gtgttggttt tttgtgtgaa tcgatagtac taacatacgc tctccatcaa aacaaaacga 3360
aacaaaacaa actagcaaaa taggctgtcc ccagtgcaag tgcaggtgcc agaacatttce 3420

tet 3423

<210> SEQ ID NO 28

<211> LENGTH: 38

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 28

ggaattcata tgatggtctt cacactcgaa gatttcgt 38

<210> SEQ ID NO 29

<211> LENGTH: 40

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 29

cgcgggatce ttacaactgce agagaagctg gagaggaatg 40

<210> SEQ ID NO 30

<211> LENGTH: 43

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 30

cgcgggatce ttacaactgce agagaagctg gagacgcatg age 43

<210> SEQ ID NO 31

<211> LENGTH: 38

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 31

ggaattcata tgatggagaa gactgagctg atccagaa 38

<210> SEQ ID NO 32

<211> LENGTH: 40

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 32

cgegggatee ttacagaatce tectegaaca gecggtagece 40
<210> SEQ ID NO 33

<211> LENGTH: 5711

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Vector

<400> SEQUENCE: 33

ttcteatgtt tgacagetta tcatcgataa getttaatge ggtagtttat cacagttaaa 60

ttgctaacgc agtcaggcac cgtgtatgaa atctaacaat gcgctcatcg tcatcctegg 120
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caccgtcacc ctggatgctg taggcatagg cttggttatg ccggtactgce cgggectcett 180
gecgggatate cggatatagt tcctecttte agcaaaaaac ccctcaagac ccgtttagag 240
gccccaaggg gttatgcetag ttattgctca gcggtggcag cagccaactc agcttecttt 300
cgggctttgt tagcagcegg atcctegage atatgacgac cttcgatatg geegetgetg 360
tgatgatgat gatgatgatg atgatgatgg cccatggtat atctccttct taaagttaaa 420
caaaattatt tctagagggg aattgttatc cgctcacaat tcccctatag tgagtcgtat 480
taatttcgeg ggatcgagat ctcgatccte tacgccggac gcatcgtgge cggcatcacc 540
ggcgecacag gtgeggttge tggcgectat atcgccgaca tcaccgatgg ggaagatcgg 600
gctcgecact tcgggcetcat gagcgettgt ttcggcgtgg gtatggtgge aggccccgtg 660
gececgggggac tgttgggege catctecttg catgcaccat tecttgegge ggeggtgete 720
aacggcctca acctactact gggctgcttc ctaatgcagg agtcgcataa gggagagcgt 780
cgagatcccg gacaccatcg aatggegcaa aacctttege ggtatggcat gatagcgecc 840
ggaagagagt caattcaggg tggtgaatgt gaaaccagta acgttatacg atgtcgcaga 900
gtatgceggt gtctettatce agaccgttte ccgegtggtg aaccaggcca gccacgttte 960
tgcgaaaacg cgggaaaaag tggaagcggc gatggcggag ctgaattaca ttcccaaccg 1020
cgtggcacaa caactggcgg gcaaacagtc gttgctgatt ggegttgcca cctccagtcet 1080
ggccctgcac gcgeccegtege aaattgtcege ggcgattaaa tcectegcegecg atcaactggg 1140
tgccagegtg gtggtgtcga tggtagaacg aagcggcgtc gaagcctgta aagcggeggt 1200
gcacaatctt ctcgcgcaac gcgtcagtgg gctgatcatt aactatccge tggatgacca 1260
ggatgccatt gctgtggaag ctgcctgcac taatgttceccg gegttattte ttgatgtcetce 1320
tgaccagaca cccatcaaca gtattatttt ctcccatgaa gacggtacgc gactgggegt 1380
ggagcatctg gtcgcattgg gtcaccagca aatcgcgetg ttagcgggece cattaagttce 1440
tgtctcecggeg cgtctgegte tggctggcetg gcataaatat ctcactcgca atcaaattca 1500
gccgatageg gaacgggaag gcgactggag tgccatgtece ggttttcaac aaaccatgcea 1560
aatgctgaat gagggcatcg ttcccactge gatgectggtt gccaacgatc agatggcget 1620
gggcgcaatg cgcgcecatta ccgagtecgg getgegegtt ggtgcggata tcetceggtagt 1680
gggatacgac gataccgaag acagctcatg ttatatcccg ccgttaacca ccatcaaaca 1740
ggattttcge ctgctgggge aaaccagegt ggaccgettg ctgcaactcet ctcagggceca 1800
ggcggtgaag ggcaatcagce tgttgcccgt ctcactggtg aaaagaaaaa ccaccctgge 1860
gcccaatacg caaaccgect cteccegege gttggcecgat tcattaatge agetggcacg 1920
acaggtttce cgactggaaa gcgggcagtg agcgcaacgce aattaatgta agttagctca 1980
ctcattaggce accgggatct cgaccgatgce ccttgagage cttcaaccca gtcagcetcect 2040
tcecggtggge geggggcatg actatcgteg ccgcacttat gactgtcttce tttatcatge 2100
aactcgtagg acaggtgccg gcagcgectct gggtcatttt cggcgaggac cgctttcget 2160
ggagcgegac gatgatcgge ctgtegettg cggtattegg aatcttgcac geectegetce 2220
aagccttegt cactggtcce geccaccaaac gtttcggcecga gaagcaggcec attatcgecg 2280
gcatggecgge cgacgcgcetg ggctacgtcet tgctggegtt cgcgacgcga ggctggatgg 2340
ccttccccat tatgattctt ctegettceceg geggcategg gatgcccgeg ttgcaggcca 2400
tgctgtcecag gcaggtagat gacgaccatc agggacaget tcaaggatcg ctegeggcetce 2460
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ttaccagcct aacttcgatc actggaccge tgatcgtcac ggcgatttat geccgectegg 2520
cgagcacatg gaacgggttg gcatggattg taggcgccge cctatacctt gtetgectec 2580
ccgegttgeg tegeggtgca tggagcecggg ccacctcgac ctgaatggaa gecggceggca 2640
cctegectaac ggattcacca ctcecaagaat tggagccaat caattcecttgce ggagaactgt 2700
gaatgcgcaa accaaccctt ggcagaacat atccatcgeg tccgccatct ccagcagecg 2760
cacgcggege atctegggca gegttgggte ctggcecacgg gtgcgcatga tegtgetect 2820
gtcgttgagg acccggctag gectggegggg ttgccttact ggttagcaga atgaatcacce 2880
gatacgcgag cgaacgtgaa gcgactgctg ctgcaaaacg tctgcgacct gagcaacaac 2940
atgaatggtc ttcggtttce gtgtttcgta aagtctggaa acgcggaagt cagcgccctg 3000
caccattatg ttccggatct gcatcgcagg atgectgetgg ctacccectgtg gaacacctac 3060
atctgtatta acgaagcgct ggcattgacc ctgagtgatt tttctcectggt cccgecgcat 3120
ccataccgece agttgtttac cctcacaacg ttccagtaac cgggcatgtt catcatcagt 3180
aacccgtatce gtgagcatcce tctctegttt catcggtatc attaccccca tgaacagaaa 3240
tcccecttac acggaggcat cagtgaccaa acaggaaaaa accgccctta acatggcccg 3300
ctttatcaga agccagacat taacgcttct ggagaaactc aacgagctgg acgcggatga 3360
acaggcagac atctgtgaat cgcttcacga ccacgctgat gagctttacc gcagctgect 3420
cgcgegttte ggtgatgacg gtgaaaacct ctgacacatg cagctcccegg agacggtcac 3480
agcttgtctg taagcggatg ccgggagcag acaagcccgt cagggcgcgt cagcgggtgt 3540
tggcgggtgt cggggcgcag ccatgaccca gtcacgtagce gatagcggag tgtatactgg 3600
cttaactatg cggcatcaga gcagattgta ctgagagtgc accatatatg cggtgtgaaa 3660
taccgcacag atgcgtaagg agaaaatacc gcatcaggcg ctcttccget tectcegetca 3720
ctgactcget gegetceggte gtteggetge ggcgageggt atcagctcac tcaaaggcgg 3780
taatacggtt atccacagaa tcaggggata acgcaggaaa gaacatgtga gcaaaaggcc 3840
agcaaaaggc caggaaccdt aaaaaggccg cgttgetgge gtttttecat aggctccgec 3900
cccctgacga gcatcacaaa aatcgacgct caagtcagag gtggcgaaac ccgacaggac 3960
tataaagata ccaggcgttt ccccctggaa gctcectegt gegcetctect gttccgacce 4020
tgccgcttac cggatacctg tccgecttte tcececctteggg aagegtggeg ctttcetcata 4080
gctcacgetg taggtatcte agttcggtgt aggtcgttcg ctccaagetg ggetgtgtge 4140
acgaacccce cgttcagecce gaccgctgeg ccttatcegg taactatcegt cttgagtceca 4200
acccggtaag acacgactta tcgccactgg cagcagccac tggtaacagg attagcagag 4260
cgaggtatgt aggcggtgct acagagttct tgaagtggtg gcctaactac ggctacacta 4320
gaaggacagt atttggtatc tgcgctctge tgaagccagt taccttcgga aaaagagttg 4380
gtagctcttg atccggcaaa caaaccaccg ctggtagegg tggttttttt gtttgcaage 4440
agcagattac gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt tctacggggt 4500
ctgacgctca gtggaacgaa aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa 4560
ggatcttcac ctagatcctt ttaaattaaa aatgaagttt taaatcaatc taaagtatat 4620
atgagtaaac ttggtctgac agttaccaat gcttaatcag tgaggcacct atctcagcga 4680
tctgtctatt tcgttcatce atagttgect gactcccegt cgtgtagata actacgatac 4740
gggagggctt accatctgge cccagtgetyg caatgatacc gcgagaccca cgctcaccgg 4800
ctccagattt atcagcaata aaccagccag ccggaaggge cgagcgcaga agtggtcctg 4860
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caactttatc cgcctccatc cagtctatta attgttgceg ggaagctaga gtaagtagtt 4920
cgccagttaa tagtttgcge aacgttgttg ccattgctge aggcatcgtg gtgtcacget 4980
cgtcgtttgg tatggcttca ttcagectceg gttcccaacg atcaaggcga gttacatgat 5040
ccecccatgtt gtgcaaaaaa gcggttaget ccttcecggtece tceccgatcgtt gtcagaagta 5100
agttggccge agtgttatca ctcatggtta tggcagcact gcataattct cttactgtca 5160
tgccatcegt aagatgcttt tcectgtgactg gtgagtactc aaccaagtca ttctgagaat 5220
agtgtatgcg gcgaccgagt tgctcttgec cggcgtcaac acgggataat accgcgccac 5280
atagcagaac tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga aaactctcaa 5340
ggatcttacc gctgttgaga tccagttcga tgtaacccac tcgtgcaccce aactgatctt 5400
cagcatcttt tactttcacc agcgtttctg ggtgagcaaa aacaggaagg caaaatgccg 5460
caaaaaaggg aataagggcg acacggaaat gttgaatact catactcttc ctttttcaat 5520
attattgaag catttatcag ggttattgtc tcatgagcgg atacatattt gaatgtattt 5580
agaaaaataa acaaataggg gttccgcgca catttccceg aaaagtgcca cctgacgtcet 5640
aagaaaccat tattatcatg acattaacct ataaaaatag gcgtatcacg aggccctttce 5700
gtcttcaaga a 5711
<210> SEQ ID NO 34
<211> LENGTH: 41
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 34
ctggatccge cgccaccatg gtcttcacac tcgaagattt c 41
<210> SEQ ID NO 35
<211> LENGTH: 54
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 35
accgctcgag cctccaccte cgetcecgec accaccggaa ctcccactgt tgat 54
<210> SEQ ID NO 36
<211> LENGTH: 69
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 36
gggagtteceg gtggtggegyg gagceggaggt ggaggcetcga geggtgecgg geatcagatc 60
gtgcacgtc 69

<210> SEQ ID NO 37
<211> LENGTH: 63

<212> TYPE

: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Primer
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<400>

SEQUENCE: 37

atgaaactgc ggccgecttg tegtcatcegt ctttgtagte tacatcatca ggtatctcaa

aag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 38

LENGTH: 32

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 38

ctggatcege cgggeatcag atcgtgeacyg te

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 39

LENGTH: 68

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 39

acctgacgac cctececaccte cgctecegee accaccgete gagectacat catcaggtat

ctcaaaag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 40

LENGTH: 66

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 40

ggctecgageg gtggtggegyg gagcggaggt ggagggtcegt caggtgtcett cacactcgaa

gattte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 41

LENGTH: 43

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 41

atgaaactge ggccgcettaa ctgttgatgg ttactcggaa cag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 42

LENGTH: 98

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 42

ctggatccge cgccaccatg gtgaccgget accggetgtt cgaggagatt ctcgggagtt

ceggtggtgg cgggagegga ggtggaggcet cgageggt

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 43

LENGTH: 97

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

60

63

32

60

68

60

66

43

60

98
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<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 43
atgaaactgc ggccgcttag agaatctect cgaacagecg gtageceggtce acacctgacg

accctccace tccgeteceg ccaccaccge tcgagee

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 44

LENGTH: 73

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 44

gggagtteceg gtggtggegyg gageggaggt ggaggcetega geggtgagec tgcatcggece

ccagctcect cag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 45

LENGTH: 73

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 45

atgaaactgc ggccgcttac agatcctcett ctgagatgag tttttgttca tttgaaactt

caaacacaca ggc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 46

LENGTH: 36

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 46

ctggatccga gectgeateg gecccagete cctecag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 47

LENGTH: 69

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 47

acctgacgac cctcecaccte cgecteeegee accaccgete gagecatttyg aaacttcaaa

cacacaggc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 48

LENGTH: 73

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 48

gggagttccg gtggtggegg gagcggaggt ggaggctcga geggtgagec tgcatcggece

ccagctceect cag

<210> SEQ ID NO 49
<211> LENGTH: 1281

60

97

60

73

60

73

36

60

69

60

73
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 49
attgagccca gcagctggag cggcagtgag agccctgecg aaaacatgga aaggatgagt 60
gactctgcag ataagccaat tgacaatgat gcagaagggg tctggagccc cgacatcgag 120
caaagctttc aggaggccct ggctatctat ccaccatgtg ggaggaggaa aatcatctta 180
tcagacgaag gcaaaatgta tggtaggaat gaattgatag ccagatacat caaactcagg 240
acaggcaaga cgaggaccag aaaacaggtg tctagtcaca ttcaggttct tgccagaagg 300
aaatctcgtg attttcattc caagctaaag gatcagactg caaaggataa ggccctgcag 360
cacatggcgg ccatgtccte agcccagatce gtcteggeca ctgccattca taacaagcetg 420
gggctgectg ggattccacg cccgacctte ccaggggege cggggttetg geecgggaatg 480
attcaaacag ggcagccagg atcctcacaa gacgtcaage cttttgtgca gcaggectac 540
cccatccage cagcggtcac agcccccatt ccagggtttg agectgcatce ggccccaget 600
ccctcagtee ctgectggca aggtegetcece attggcacaa ccaagctteg cctggtggaa 660
ttttcagctt ttctcgagca gcagcgagac ccagactegt acaacaaaca cctettegtg 720
cacattgggc atgccaacca ttcttacagt gacccattge ttgaatcagt ggacattcegt 780
cagatttatg acaaatttcc tgaaaagaaa ggtggcttaa aggaactgtt tggaaagggc 840
cctcaaaatg ccttecttect cgtaaaatte tgggctgatt taaactgcaa tattcaagat 900
gatgctgggg ctttttatgg tgtaaccagt cagtacgaga gttctgaaaa tatgacagtc 960

acctgttcca ccaaagtttg ctcctttggg aagcaagtag tagaaaaagt agagacggag 1020
tatgcaaggt ttgagaatgg ccgatttgta taccgaataa accgctcccc aatgtgtgaa 1080
tatatgatca acttcatcca caagctcaaa cacttaccag agaaatatat gatgaacagt 1140
gttttggaaa acttcacaat tttattggtg gtaacaaaca gggatacaca agaaactcta 1200
ctctgcatgg cctgtgtgtt tgaagtttca aatagtgaac acggagcaca acatcatatt 1260
tacaggcttg taaaggactg a 1281
<210> SEQ ID NO 50

<211> LENGTH: 426

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50

Met Glu Pro Ser Ser Trp Ser Gly Ser Glu Ser Pro Ala Glu Asn Met
1 5 10 15

Glu Arg Met Ser Asp Ser Ala Asp Lys Pro Ile Asp Asn Asp Ala Glu
20 25 30

Gly Val Trp Ser Pro Asp Ile Glu Gln Ser Phe Gln Glu Ala Leu Ala
35 40 45

Ile Tyr Pro Pro Cys Gly Arg Arg Lys Ile Ile Leu Ser Asp Glu Gly
50 55 60

Lys Met Tyr Gly Arg Asn Glu Leu Ile Ala Arg Tyr Ile Lys Leu Arg
65 70 75 80

Thr Gly Lys Thr Arg Thr Arg Lys Gln Val Ser Ser His Ile Gln Val
85 90 95

Leu Ala Arg Arg Lys Ser Arg Asp Phe His Ser Lys Leu Lys Asp Gln
100 105 110
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Thr Ala Lys Asp Lys Ala Leu Gln

115

120

Gln Ile Val Ser Ala Thr Ala Ile

130

135

Ile Pro Arg Pro Thr Phe Pro Gly
145 150

Ile Gln Thr Gly Gln Pro Gly Ser

165

Gln Gln Ala Tyr Pro Ile Gln Pro

180

Phe Glu Pro Ala Ser Ala Pro Ala

195

200

Arg Ser Ile Gly Thr Thr Lys Leu

210

215

Leu Glu Gln Gln Arg Asp Pro Asp
225 230

His Ile Gly His Ala Asn His Ser

245

Val Asp Ile Arg Gln Ile Tyr Asp

260

Leu Lys Glu Leu Phe Gly Lys Gly

275

280

Lys Phe Trp Ala Asp Leu Asn Cys

290

295

Phe Tyr Gly Val Thr Ser Gln Tyr
305 310

Thr Cys Ser Thr Lys Val Cys Ser

325

Val Glu Thr Glu Tyr Ala Arg Phe

340

Ile Asn Arg Ser Pro Met Cys Glu

355

360

Leu Lys His Leu Pro Glu Lys Tyr

370

375

Phe Thr Ile Leu Leu Val Val Thr
385 390

Leu Cys Met Ala Cys Val Phe Glu

405

Gln His His Ile Tyr Arg Leu Val

420

<210> SEQ ID NO 51
<211> LENGTH: 477
<212> TYPE: DNA

His Met Ala

His Asn Lys

Ala Pro Gly

155

Ser Gln Asp
170

Ala Val Thr
185

Pro Ser Val

Arg Leu Val

Ser Tyr Asn

235

Tyr Ser Asp
250

Lys Phe Pro
265

Pro Gln Asn

Asn Ile Gln

Glu Ser Ser

315

Phe Gly Lys
330

Glu Asn Gly
345

Tyr Met Ile

Met Met Asn

Asn Arg Asp

395

Val Ser Asn
410

Lys Asp
425

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthes

<400> SEQUENCE: 51

atggtcttca cactcgaaga

gaccaagtce ttgaacaggg

actcecgatce aaaggattgt

atcatcccegt atgaaggtcet

tttegttggg

aggtgtgtee

ccggageggt

gagcgccgac

ized

gactgggaac

agtttgetge

gaaaatgcce

caaatggccc

Ala Met Ser
125

Leu Gly Leu
140

Phe Trp Pro

Val Lys Pro

Ala Pro Ile

190

Pro Ala Trp
205

Glu Phe Ser
220

Lys His Leu

Pro Leu Leu

Glu Lys Lys

270

Ala Phe Phe
285

Asp Asp Ala
300

Glu Asn Met

Gln Val Vval

Arg Phe Val
350

Asn Phe Ile
365

Ser Val Leu
380

Thr Gln Glu

Ser Glu His

agacagccge
agaatctcge
tgaagatcga

agatcgaaga

Ser Ala

Pro Gly

Gly Met
160

Phe Val
175

Pro Gly

Gln Gly

Ala Phe

Phe Val
240

Glu Ser
255

Gly Gly

Leu Val

Gly Ala

Thr Val
320

Glu Lys
335

Tyr Arg

His Lys

Glu Asn

Thr Leu
400

Gly Ala
415

ctacaacctyg
cgtgtcegta
catccatgtc

ggtgtttaag

60

120

180

240
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gtggtgtacc ctgtggatga tcatcacttt aaggtgatcc tgccctatgg cacactggta 300
atcgacgggg ttacgccgaa catgctgaac tatttcecggac ggccgtatga aggcatcgec 360
gtgttcgacg gcaaaaagat cactgtaaca gggaccctgt ggaacggcaa caaaattatc 420
gacgagcgee tgatcaccece cgacggctcece atgctgttcce gagtaaccat caacagt 477
<210> SEQ ID NO 52
<211> LENGTH: 159
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthesized
<400> SEQUENCE: 52
Met Val Phe Thr Leu Glu Asp Phe Val Gly Asp Trp Glu Gln Thr Ala
1 5 10 15
Ala Tyr Asn Leu Asp Gln Val Leu Glu Gln Gly Gly Val Ser Ser Leu
20 25 30
Leu Gln Asn Leu Ala Val Ser Val Thr Pro Ile Gln Arg Ile Val Arg
35 40 45
Ser Gly Glu Asn Ala Leu Lys Ile Asp Ile His Val Ile Ile Pro Tyr
50 55 60
Glu Gly Leu Ser Ala Asp Gln Met Ala Gln Ile Glu Glu Val Phe Lys
65 70 75 80
Val Val Tyr Pro Val Asp Asp His His Phe Lys Val Ile Leu Pro Tyr
85 90 95
Gly Thr Leu Val Ile Asp Gly Val Thr Pro Asn Met Leu Asn Tyr Phe
100 105 110
Gly Arg Pro Tyr Glu Gly Ile Ala Val Phe Asp Gly Lys Lys Ile Thr
115 120 125
Val Thr Gly Thr Leu Trp Asn Gly Asn Lys Ile Ile Asp Glu Arg Leu
130 135 140
Ile Thr Pro Asp Gly Ser Met Leu Phe Arg Val Thr Ile Asn Ser
145 150 155
<210> SEQ ID NO 53
<211> LENGTH: 36
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthesized
<400> SEQUENCE: 53
atggtgaccg gctaccggcet gttcgaggag attcte 36

<210> SEQ ID NO 54

<211> LENGTH: 11

<212> TYPE: PRT

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

<223> OTHER INFORMATION: Synthesized

<400> SEQUENCE: 54

Met Val Thr Gly Tyr Arg Leu Phe Glu Ile Leu

1

5 10

<210> SEQ ID NO 55

<211> LENGTH: 5490

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Vector

<400> SEQUENCE: 55

gacggatcgg gagatctcce gatcccctat ggtgcactct cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctcectg cttgtgtgtt ggaggtcget gagtagtgeg 120
cgagcaaaat ttaagctaca caaggcaagg cttgaccgac aattgcatga agaatctget 180
tagggttagg cgttttgcge tgcttegcga tgtacgggec agatatacgce gttgacattg 240
attattgact agttattaat agtaatcaat tacggggtca ttagttcata gcccatatat 300
ggagttcege gttacataac ttacggtaaa tggcccgect ggctgaccge ccaacgacce 360
ccgecccattg acgtcaataa tgacgtatgt tcccatagta acgccaatag ggactttcca 420
ttgacgtcaa tgggtggagt atttacggta aactgcccac ttggcagtac atcaagtgta 480
tcatatgcca agtacgccce ctattgacgt caatgacggt aaatggcccg cctggcatta 540
tgcccagtac atgaccttat gggactttcce tacttggcag tacatctacg tattagtcat 600
cgctattace atggtgatge ggttttggca gtacatcaat gggcgtggat ageggtttga 660
ctcacgggga tttccaagtc tccaccccat tgacgtcaat gggagtttgt tttggcacca 720
aaatcaacgg gactttccaa aatgtcgtaa caactccgec ccattgacge aaatgggcegg 780
taggcgtgta cggtgggagg tctatataag cagagctctce tggctaacta gagaacccac 840
tgcttactgg cttatcgaaa ttaatacgac tcactatagg gagacccaag ctggctagcg 900
tttaaactta agcttggtac catggactac aaagacgatg acggtgatta taaagatcat 960

gacatctacc tgatgtttct ggtactgcca ggatccacta gtccagtgtg gtggaattct 1020
gcagatatcc agcacagtgg cggccgctceg agtctagagg gcccgtttaa acccgetgat 1080
cagcctcegac tgtgeccttet agttgccage catctgttgt ttgecccecctece cccgtgectt 1140
ccttgaccct ggaaggtgcce actcccactg tcctttecta ataaaatgag gaaattgcat 1200
cgcattgtct gagtaggtgt cattctattc tggggggtgg ggtggggcag gacagcaagg 1260

gggaggattg ggaagacaat agcaggcatyg ctggggatge ggtgggetct atggettetg 1320

aggcggaaag aaccagctgg ggctctaggg ggtatcccca cgegecctgt ageggegceat 1380
taagcgcegge gggtgtggtg gttacgegca gegtgaccge tacacttgec agcgccctag 1440
cgccegetee tttegettte tteecttect ttectegeccac gttecgeccgge ttteccegte 1500
aagctctaaa tcgggggctc cctttagggt tccgatttag tgctttacgg cacctcgacc 1560
ccaaaaaact tgattagggt gatggttcac gtagtgggcc atcgccctga tagacggttt 1620
ttcgcccttt gacgttggag tccacgttcet ttaatagtgg actcttgttc caaactggaa 1680
caacactcaa ccctatctcg gtctattctt ttgatttata agggattttg ccgatttcgg 1740
cctattggtt aaaaaatgag ctgatttaac aaaaatttaa cgcgaattaa ttctgtggaa 1800
tgtgtgtcag ttagggtgtg gaaagtcccc aggctcccca gcaggcagaa gtatgcaaag 1860
catgcatctc aattagtcag caaccaggtg tggaaagtcc ccaggctccc cagcaggcag 1920
aagtatgcaa agcatgcatc tcaattagtc agcaaccata gtcccgeccc taactccgec 1980
catcccgecce ctaactceccge ccagttecge ccattctceeg cceccatgget gactaatttt 2040
ttttatttat gcagaggccg aggccgecctce tgcctctgag ctattccaga agtagtgagg 2100
aggctttttt ggaggcctag gecttttgcaa aaagctcceg ggagcttgta tatccatttt 2160
cggatctgat caagagacag gatgaggatc gtttcgcatg attgaacaag atggattgca 2220

cgcaggttct ccggecgett gggtggagag gctattcgge tatgactggg cacaacagac 2280
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aatcggctge tctgatgecg cegtgtteeg getgtcageg caggggegec cggttetttt 2340
tgtcaagacc gacctgtccg gtgccctgaa tgaactgcag gacgaggcag cgcggctatce 2400
gtggctggee acgacgggeg ttecttgege agctgtgctce gacgttgtca ctgaagcggg 2460
aagggactgg ctgctattgg gcgaagtgcc ggggcaggat ctcctgtcat ctcaccttge 2520
tcctgccgag aaagtatcca tcatggetga tgcaatgegg cggctgcata cgettgatce 2580
ggctacctge ccattcgacc accaagcgaa acatcgcatc gagcgagcac gtactcggat 2640
ggaagceggt cttgtcgatce aggatgatct ggacgaagag catcaggggce tcgcgccage 2700
cgaactgttc gccaggctca aggcgegcat geccgacgge gaggatcteg tcgtgaccca 2760
tggcgatgee tgcttgccga atatcatggt ggaaaatgge cgcttttcetg gattcatcga 2820
ctgtggcegg ctgggtgtgg cggaccgcta tcaggacata gcgttggcta cccgtgatat 2880
tgctgaagag cttggcggceg aatgggctga ccgcttecte gtgectttacg gtatcgecge 2940
tceccgatteg cagcgcatceg ccttcectateg ccttettgac gagttcecttet gagcgggact 3000
ctggggttcg aaatgaccga ccaagcgacg cccaacctge catcacgaga tttcgattce 3060
accgecgect tctatgaaag gttgggette ggaatcgttt tceccgggacge cggctggatg 3120
atcctccage gecggggatct catgctggag ttcttegccce accccaactt gtttattgea 3180
gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt 3240
tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca tgtctgtata 3300
ccgtegacct ctagctagag cttggcgtaa tcatggtcat agetgtttec tgtgtgaaat 3360
tgttatccge tcacaattcc acacaacata cgagccggaa gcataaagtg taaagcctgg 3420
ggtgcctaat gagtgagcta actcacatta attgegttge gcectcactgece cgetttecag 3480
tcgggaaacce tgtcgtgcca gectgcattaa tgaatcggec aacgcgeggg gagaggceggt 3540
ttgcgtattg ggcgectette cgcttecteg ctcactgact cgectgegetce ggtegttegg 3600
ctgcggcgag cggtatcage tcactcaaag gcggtaatac ggttatccac agaatcaggg 3660
gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag 3720
gcegegttge tggegttttt ccataggcte cgccccectg acgagcatca caaaaatcga 3780
cgctcaagte agaggtggceg aaacccgaca ggactataaa gataccaggce gtttceccect 3840
ggaagctcecce tcgtgcgete tectgttecceg accctgeccge ttaccggata cctgtecgece 3900
tttcteectt cgggaagegt ggcgetttet catagctcac gectgtaggta tctcagtteg 3960
gtgtaggtcg ttcgctccaa gctgggetgt gtgcacgaac cccccgttca geccgaccge 4020
tgcgecttat ccggtaacta tcecgtcecttgag tcecaacccgg taagacacga cttatcgeca 4080
ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg tgctacagag 4140
ttcttgaagt ggtggcectaa ctacggctac actagaagaa cagtatttgg tatctgeget 4200
ctgctgaage cagttacctt cggaaaaaga gttggtagect cttgatccgg caaacaaacc 4260
accgctggta geggtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct 4320
caagaagatc ctttgatctt ttctacgggg tcectgacgcte agtggaacga aaactcacgt 4380
taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa 4440
aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga cagttaccaa 4500
tgcttaatca gtgaggcacc tatctcageg atctgtctat ttegttcatc catagttgec 4560
tgactcceeg tcegtgtagat aactacgata cgggaggget taccatctgg ccccagtget 4620
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gcaatgatac cgcgagaccc acgctcaccg gctccagatt tatcagcaat aaaccagcca 4680
gccggaaggg ccgagegcag aagtggtect gcaactttat ccgectcecat ccagtctatt 4740
aattgttgcce gggaagctag agtaagtagt tcgccagtta atagtttgcg caacgttgtt 4800
gccattgceta caggcategt ggtgtcacge tcegtegtttg gtatggette attcagcetec 4860
ggttcccaac gatcaaggcg agttacatga tcccccatgt tgtgcaaaaa agcggttage 4920
tcetteggte ctecgategt tgtcagaagt aagttggceg cagtgttatc actcatggtt 4980
atggcagcac tgcataattc tcttactgtc atgccatcecg taagatgctt ttctgtgact 5040
ggtgagtact caaccaagtc attctgagaa tagtgtatgce ggcgaccgag ttgetcettge 5100
ccggegtcaa tacgggataa taccgcgcca catagcagaa ctttaaaagt gctcatcatt 5160
ggaaaacgtt cttecggggcg aaaactctca aggatcttac cgctgttgag atccagtteg 5220
atgtaaccca ctcgtgcacc caactgatct tcagcatctt ttactttcac cagegtttcet 5280
gggtgagcaa aaacaggaag gcaaaatgcc gcaaaaaagg gaataagggc gacacggaaa 5340
tgttgaatac tcatactctt cctttttcaa tattattgaa gcatttatca gggttattgt 5400
ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgcge 5460
acatttccece gaaaagtgcce acctgacgtce 5490
<210> SEQ ID NO 56
<211> LENGTH: 5455
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Vector
<400> SEQUENCE: 56
gacggatcgg gagatctcee gatcccctat ggtgcactct cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctcectg cttgtgtgtt ggaggtecget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctge 180
ttagggttag gegttttgeg ctgcttegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggcccgec tggctgaccg cccaacgace 360
cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gectggcatt 540
atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttgge agtacatcaa tgggcegtgga tagcggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720
aaaatcaacg ggactttcca aaatgtcgta acaactccge cccattgacg caaatgggeg 780
gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccatggaaca aaaactcatc tcagaagagg atctgggatc 960
cactagtcca gtgtggtgga attctgcaga tatccagcac agtggcggcc gctcgagtcet 1020
agagggcccg tttaaaccceg ctgatcagcce tcgactgtge cttcectagttg ccagecatcet 1080
gttgtttgce cctececeegt gecttecttyg accctggaag gtgccactcce cactgtcectt 1140
tcctaataaa atgaggaaat tgcatcgcat tgtctgagta ggtgtcattc tattctgggg 1200
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ggtggggtygg ggcaggacag caagggggag gattgggaag acaatagcag gcatgctggg 1260
gatgcggtgg gctctatgge ttctgaggcg gaaagaacca gctggggcte tagggggtat 1320
ccccacgcege cctgtagegg cgcattaage geggegggtg tggtggttac gcgcagegtg 1380
accgctacac ttgccagege cctagcgecce gctceccttteg ctttettece ttectttete 1440
gccacgtteg ccggetttee ccgtcaaget ctaaatcggg ggctcccttt agggttccga 1500
tttagtgctt tacggcacct cgaccccaaa aaacttgatt agggtgatgg ttcacgtagt 1560
gggccatcge cctgatagac ggtttttege cctttgacgt tggagtccac gttctttaat 1620
agtggactct tgttccaaac tggaacaaca ctcaacccta tctcggtcta ttcttttgat 1680
ttataaggga ttttgccgat ttcggcctat tggttaaaaa atgagctgat ttaacaaaaa 1740
tttaacgcga attaattctg tggaatgtgt gtcagttagg gtgtggaaag tccccaggct 1800
ccccagcagg cagaagtatg caaagcatgce atctcaatta gtcagcaacc aggtgtggaa 1860
agtccccagg ctccccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa 1920
ccatagtcce gcccctaact cecgcccatce cgecccctaac tceecgeccagt tccgeccatt 1980
ctccgeccca tggctgacta atttttttta tttatgcaga ggccgaggcec gectcectgect 2040
ctgagctatt ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc 2100
tcccgggage ttgtatatce attttcggat ctgatcaaga gacaggatga ggatcgttte 2160
gcatgattga acaagatgga ttgcacgcag gttctcecgge cgcttgggtg gagaggctat 2220
tcggctatga ctgggcacaa cagacaatcg gctgctcetga tgccgeccgtg tteceggetgt 2280
cagcgcaggg gcgcccggtt ctttttgtca agaccgacct gtccggtgecce ctgaatgaac 2340
tgcaggacga ggcagcgcgg ctatcgtgge tggccacgac gggcgttcect tgcgcagetg 2400
tgctcgacgt tgtcactgaa gcgggaaggg actggctget attgggcgaa gtgccgggge 2460
aggatctcecct gtcatctcac cttgctectg ccgagaaagt atccatcatg gctgatgcaa 2520
tgcggcgget gcatacgett gatccggcta cctgeccatt cgaccaccaa gcgaaacatce 2580
gcatcgageg agcacgtact cggatggaag ccggtcttgt cgatcaggat gatctggacg 2640
aagagcatca ggggctcgeg ccagccgaac tgttcecgecag gctcaaggeg cgcatgcccg 2700
acggcgagga tctcegtegtg acccatggeg atgecctgett geccgaatatc atggtggaaa 2760
atggccgett ttctggatte atcgactgtg gececggetggg tgtggcggac cgctatcagg 2820
acatagcgtt ggctacccgt gatattgcetg aagagcettgg cggcgaatgg gctgaccgcet 2880
tcctegtget ttacggtate geccgectecceg attcecgcageg catcgecttce tatcgectte 2940
ttgacgagtt cttctgagcg ggactctggg gttcgaaatg accgaccaag cgacgcccaa 3000
cctgccatca cgagatttceg attccaccge cgecttctat gaaaggttgg gettcggaat 3060
cgtttteegg gacgecgget ggatgatcect ccagegeggg gatctcatge tggagttett 3120
cgcccaccee aacttgttta ttgcagectta taatggttac aaataaagca atagcatcac 3180
aaatttcaca aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat 3240
caatgtatct tatcatgtct gtataccgtce gacctctage tagagettgg cgtaatcatg 3300
gtcatagctg tttecctgtgt gaaattgtta tccgctcaca attccacaca acatacgagce 3360
cggaagcata aagtgtaaag cctggggtgc ctaatgagtg agctaactca cattaattgce 3420
gttgegetca ctgcecgett tccagtcggyg aaacctgtcg tgccagctge attaatgaat 3480
cggccaacgce gcggggagag gecggtttgeg tattgggege tcetteegett cctcegetcac 3540
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tgactcgetg
aatacggtta
gcaaaaggcce
ccetgacgag
ataaagatac
gcegettace
ctcacgetgt
cgaaccecce
cceggtaaga
gaggtatgta
aagaacagta
tagctcttga
gattacgcge
cgetcagtgg
cttecacctag
gtaaacttgyg
tctatttegt
gggcttacca
agatttatca
tttatcecgece
agttaatagt
gtttggtatg
catgttgtge
ggecgeagtyg
atcegtaaga
tatgcggega
cagaacttta
cttaccgetg
atcttttact
aaagggaata
ttgaagcatt

aaataaacaa

cgeteggteg
tccacagaat
aggaaccgta
catcacaaaa
caggegttte
ggatacctgt
aggtatctca
gttcageceeyg
cacgacttat
ggcggtgeta
tttggtatct
tceggcaaac
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggececa
gcaataaacc
tcecatccagt
ttgegcaacyg
gctteattea
aaaaaagcgg
ttatcactca
tgcttttetg
ccgagttget
aaagtgctca
ttgagatcca
ttecaccageg
agggcgacac
tatcagggtt

ataggggtte

<210> SEQ ID NO 57
<211> LENGTH: 6693

<212> TYPE

: DNA

tteggetgeg
caggggataa
aaaaggcege
atcgacgete
ccectggaag
ccgectttet
gttcggtgta
accgetgege
cgecactgge
cagagttett
gegetetget
aaaccaccge
gatctcaaga
cacgttaagg
attaaaaatg
accaatgett
ttgectgact
gtgctgcaat
agccageegg
ctattaattg
ttgttgecat
gcteeggtte
ttagctectt
tggttatgge
tgactggtga
cttgecegge
tcattggaaa
gttcgatgta
tttetgggty
ggaaatgttyg
attgtctcat

cgegeacatt

gcgageggta
cgcaggaaag
gttgctggeg
aagtcagagg
cteectegtyg
ccetteggga
ggtegttege
cttatccggt
agcagccact
gaagtggtgg
gaagecagtt
tggtagcggt
agatcctttg
gattttggte
aagttttaaa
aatcagtgag
cceegtegtyg
gataccgcga
aagggecgag
ttgccgggaa
tgctacagge
ccaacgatca
cggtecteeg
agcactgcat
gtactcaace
gtcaatacgg
acgttetteg
acccactegt
agcaaaaaca
aatactcata
gagcggatac

tcececgaaaa

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct

<400> SEQUENCE: 57

tcagctcact caaaggceggt
aacatgtgag caaaaggcca
tttttccata ggctecegece
tggcgaaacce cgacaggact
cgetetectyg ttecgacect
agegtggege tttetcatag
tccaagetgg getgtgtgea
aactatcgte ttgagtccaa
ggtaacagga ttagcagagce
cctaactacyg gctacactag
accttcggaa aaagagttygy
ttttttgttt gcaagcagca
atettttcta cggggtctga
atgagattat caaaaaggat
tcaatctaaa gtatatatga
gcacctatct cagcgatctg
tagataacta cgatacggga
gacccacget caccggetece
cgecagaagtyg gtectgcaac
gctagagtaa gtagttcgec
ategtggtgt cacgetegte
aggcgagtta catgatccce
ategttgtca gaagtaagtt
aattctctta ctgtcatgec
aagtcattct gagaatagtyg
gataataccg cgccacatag
gggcgaaaac tctcaaggat
gcacccaact gatcttcage
ggaaggcaaa atgccgcaaa
ctcttecttt ttcaatatta
atatttgaat gtatttagaa

gtgccaccty acgte

gacggatcgyg gagatctecee gateccctat ggtgcactet cagtacaatce tgctctgatg

ccgecatagtt aagecagtat ctgctcectyg cttgtgtgtt ggaggteget gagtagtgeg

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgce

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5455

60

120

180
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ttagggttag gegttttgeg ctgcttegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggcccgec tggctgaccg cccaacgace 360
cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gectggeatt 540
atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttgge agtacatcaa tgggcgtgga tagcggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720
aaaatcaacg ggactttcca aaatgtcgta acaactccge cccattgacg caaatgggeg 780
gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gecttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccgagctcgg atccatggaa gacgccaaaa acataaagaa 960
aggcccggeg ccattctatce cgetggaaga tggaaccget ggagagcaac tgcataagge 1020
tatgaagaga tacgccctgg ttcctggaac aattgctttt acagatgcac atatcgaggt 1080
ggacatcact tacgctgagt acttcgaaat gtccgttecgg ttggcagaag ctatgaaacg 1140
atatgggctg aatacaaatc acagaatcgt cgtatgcagt gaaaactctc ttcaattcectt 1200
tatgccggtg ttgggcgegt tatttatcgg agttgcagtt gcecgcecccgcega acgacattta 1260
taatgaacgt gaattgctca acagtatggg catttcgcag cctaccgtgg tgttegttte 1320
caaaaagggg ttgcaaaaaa ttttgaacgt gcaaaaaaag ctcccaatca tccaaaaaat 1380
tattatcatg gattctaaaa cggattacca gggatttcag tcgatgtaca cgttcgtcac 1440
atctcatcta cctceccggtt ttaatgaata cgattttgtg ccagagtcct tcgataggga 1500
caagacaatt gcactgatca tgaactcctc tggatctact ggtctgeccta aaggtgtcege 1560
tctgectecat agaactgcect gegtgagatt ctcgcatgec agagatccta tttttggcaa 1620
tcaaatcatt ccggatactg cgattttaag tgttgttcca ttccatcacg gttttggaat 1680
gtttactaca ctcggatatt tgatatgtgg atttcgagtc gtcttaatgt atagatttga 1740
agaagagctg tttctgagga gccttcagga ttacaagatt caaagtgcgce tgctggtgec 1800
aaccctatte tccttetteg ccaaaagcac tctgattgac aaatacgatt tatctaattt 1860
acacgaaatt gcttctggtg gecgctcccct ctctaaggaa gtcggggaag cggttgccaa 1920
gaggttccat ctgccaggta tcaggcaagg atatgggctce actgagacta catcagctat 1980
tctgattaca cccgaggggg atgataaacc gggcgcggtce ggtaaagttg ttccattttt 2040
tgaagcgaag gttgtggatce tggataccgg gaaaacgctg ggcgttaatc aaagaggcga 2100
actgtgtgtg agaggtccta tgattatgtc cggttatgta aacaatccgg aagcgaccaa 2160
cgccttgatt gacaaggatg gaggaggagc tggaggccca cagcatgttc gagctcattce 2220
ctctecaget tcetcetgcagt tggeggecge tcecgagtctag agggeccgtt taaacccgcet 2280
gatcagccte gactgtgect tctagttgcece agccatctgt tgtttgeccce tcecccegtge 2340
cttcecttgac cctggaaggt gccactccca ctgtcecttte ctaataaaat gaggaaattg 2400
catcgcattg tctgagtagg tgtcattcta ttctgggggg tggggtgggg caggacagca 2460
agggggagga ttgggaagac aatagcaggc atgctgggga tgcggtgggce tctatggett 2520
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ctgaggcgga aagaaccagc tggggctcta gggggtatcece ccacgcgccc tgtagcggeg 2580
cattaagcgce ggcgggtgtg gtggttacge gcagcgtgac cgctacactt gccagcegecce 2640
tagcgccecge tecttteget ttettcectt cctttetege cacgttecgec ggctttecce 2700
gtcaagctcect aaatcggggg ctcecectttag ggttecgatt tagtgcttta cggcaccteg 2760
accccaaaaa acttgattag ggtgatggtt cacgtagtgg gccatcgccce tgatagacgg 2820
tttttecgeee tttgacgttyg gagtccacgt tcetttaatag tggactcettg ttcecaaactg 2880
gaacaacact caaccctatc tcggtctatt cttttgattt ataagggatt ttgccgattt 2940
cggcectattg gttaaaaaat gagctgattt aacaaaaatt taacgcgaat taattctgtg 3000
gaatgtgtgt cagttagggt gtggaaagtc cccaggctcc ccagcaggca gaagtatgca 3060
aagcatgcat ctcaattagt cagcaaccag gtgtggaaag tccccaggct ccccagcagg 3120
cagaagtatg caaagcatgc atctcaatta gtcagcaacc atagtcccgce ccctaactce 3180
gcccateceg ccectaacte cgeccagtte cgceccattet cecgecccatg gcectgactaat 3240
tttttttatt tatgcagagg ccgaggccgce ctctgcctet gagctattcce agaagtagtg 3300
aggaggcttt tttggaggcc taggettttg caaaaagctc ccgggagctt gtatatccat 3360
tttcggatct gatcaagaga caggatgagg atcgtttcge atgattgaac aagatggatt 3420
gcacgcaggt tcteceggeceg cttgggtgga gaggctattc ggctatgact gggcacaaca 3480
gacaatcggce tgctctgatg ccgecegtgtt cecggectgtca gecgcagggge gceccggttet 3540
ttttgtcaag accgacctgt ccggtgccct gaatgaactg caggacgagg cagcgcgget 3600
atcgtggetyg gccacgacgg gcgttcecttg cgcagetgtg ctecgacgttg tcactgaage 3660
gggaagggac tggctgctat tgggcgaagt gccggggcag gatctcctgt catctcacct 3720
tgctecctgee gagaaagtat ccatcatgge tgatgcaatg cggcggctge atacgcttga 3780
tccggectace tgcccattceg accaccaagce gaaacatcge atcgagcgag cacgtactcg 3840
gatggaagcc ggtcttgtcg atcaggatga tctggacgaa gagcatcagg ggctcgegec 3900
agccgaactg ttcgccaggce tcaaggegeg catgcccgac ggcgaggatce tcgtcgtgac 3960
ccatggcgat gcctgettge cgaatatcat ggtggaaaat ggccgectttt ctggattcat 4020
cgactgtggc cggctgggtg tggeggacceg ctatcaggac atagegttgg ctacccgtga 4080
tattgctgaa gagcttggceg gcgaatggge tgaccgcttce ctegtgettt acggtatcge 4140
cgctcccegat tegcagegca tegecttcta tegecttett gacgagttet tctgageggg 4200
actctggggt tcgaaatgac cgaccaagcg acgcccaacc tgccatcacg agatttcgat 4260
tccaccgceg ccttctatga aaggttggge ttcggaateg tttteccggga cgccggctgg 4320
atgatcctce agcgcgggga tctcatgetg gagttctteg cccaccccaa cttgtttatt 4380
gcagcttata atggttacaa ataaagcaat agcatcacaa atttcacaaa taaagcattt 4440
ttttcactgc attctagttg tggtttgtcc aaactcatca atgtatctta tcatgtctgt 4500
ataccgtcga cctctagecta gagecttggeg taatcatggt catagectgtt tcctgtgtga 4560
aattgttatc cgctcacaat tccacacaac atacgagccg gaagcataaa gtgtaaagcc 4620
tggggtgcct aatgagtgag ctaactcaca ttaattgcgt tgcgctcact gecccgettte 4680
cagtcgggaa acctgtcgtg ccagetgcat taatgaateg gecaacgcge ggggagagge 4740
ggtttgcgta ttgggcgctce ttccgecttee tegetcactg actegetgeg cteggtegtt 4800
cggctgegge gageggtatce agctcactca aaggcggtaa tacggttatc cacagaatca 4860
ggggataacg caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa 4920
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aaggccgcegt tgctggegtt tttccatagg cteccgeccece ctgacgagca tcacaaaaat 4980
cgacgctcaa gtcagaggtg gcgaaacceg acaggactat aaagatacca ggegtttcce 5040
cctggaagct ccctegtgeg cteteetgtt ccgaccetge cgcttaccgg atacctgtcec 5100
gcctttetee cttegggaag cgtggcgett tcectcataget cacgctgtag gtatctcagt 5160
tcggtgtagg tegttcegetce caagetggge tgtgtgcacg aaccccccgt tcagcccgac 5220
cgctgegect tatccggtaa ctatcgtcett gagtccaacc cggtaagaca cgacttatcg 5280
ccactggcag cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca 5340
gagttcttga agtggtggcc taactacggc tacactagaa gaacagtatt tggtatctge 5400
gctcectgetga agccagttac cttcggaaaa agagttggta gcetcecttgatce cggcaaacaa 5460
accaccgcetg gtageggttt ttttgtttge aagcagcaga ttacgcgcag aaaaaaagga 5520
tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa cgaaaactca 5580
cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat ccttttaaat 5640
taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc tgacagttac 5700
caatgcttaa tcagtgaggc acctatctca gcgatctgtce tatttcgttc atccatagtt 5760
gcctgactee ccgtegtgta gataactacg atacgggagg gcttaccatce tggceccccagt 5820
gctgcaatga taccgcgaga cccacgctca ccggctccag atttatcage aataaaccag 5880
ccagccggaa gggccgagceg cagaagtggt cctgcaactt tatccgectce catccagtcet 5940
attaattgtt gccgggaagce tagagtaagt agttcgccag ttaatagttt gcgcaacgtt 6000
gttgccattg ctacaggcat cgtggtgtca cgctcgtegt ttggtatgge ttcattcage 6060
tcecggttece aacgatcaag gcgagttaca tgatccccca tgttgtgcaa aaaagcggtt 6120
agctecctteg gtecctecgat cgttgtcaga agtaagttgg ccgcagtgtt atcactcatg 6180
gttatggcag cactgcataa ttctcttact gtcatgccat ccgtaagatg cttttectgtg 6240
actggtgagt actcaaccaa gtcattctga gaatagtgta tgcggcgacc gagttgctct 6300
tgcceggegt caatacggga taataccgeg ccacatagca gaactttaaa agtgctcatce 6360
attggaaaac gttcttcggg gcgaaaactc tcaaggatct taccgectgtt gagatccagt 6420
tcgatgtaac ccactcgtge acccaactga tcttcagcat cttttacttt caccagegtt 6480
tctgggtgag caaaaacagg aaggcaaaat gccgcaaaaa agggaataag ggcgacacgg 6540
aaatgttgaa tactcatact cttccttttt caatattatt gaagcattta tcagggttat 6600
tgtctcatga gcggatacat atttgaatgt atttagaaaa ataaacaaat aggggttccg 6660
cgcacatttc cccgaaaagt gccacctgac gtce 6693
<210> SEQ ID NO 58
<211> LENGTH: 6621
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
<400> SEQUENCE: 58
gacggatcgg gagatctcece gatcccctat ggtgcactcet cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180
ttagggttag gegttttgeg ctgettegeg atgtacggge cagatatacg cgttgacatt 240
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gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggccecgec tggctgaccg cccaacgace 360
cccgeccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccce cctattgacg tcaatgacgg taaatggccc gectggcatt 540
atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttgge agtacatcaa tgggcegtgga tagcggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720
aaaatcaacg ggactttcca aaatgtcgta acaactccge cccattgacg caaatgggeg 780
gtaggcegtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gettatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccgagctegg atccatggag aagactgagc tgatccagaa 960
ggccaagetg gecgageagg ccgagcegcta cgacgacatg gccacctgca tgaaggcagt 1020
gaccgagcag ggcgecgage tgtccaacga ggagcgcaac ctgctctccg tggcctacaa 1080
gaacgtggte gggggecgea ggtccgectg gagggtcatce tctagcatcg agcagaagac 1140
cgacacctcc gacaagaagt tgcagctgat taaggactat cgggagaaag tggagtccga 1200
gctgagatce atctgcacca cggtgctgga attgttggat aaatatttaa tagccaatge 1260
aactaatcca gagagtaagg tcttctatct gaaaatgaag ggtgattact tccggtacct 1320
tgctgaagtt gcgtgtggtg atgatcgaaa acaaacgata gataattccc aaggagctta 1380
ccaagaggca tttgatataa gcaagaaaga gatgcaaccc acacacccaa tccgectggg 1440
gcttgectett aacttttectg tattttacta tgagattctt aataacccag agcttgectg 1500
cacgctggct aaaacggctt ttgatgaggce cattgctgaa cttgatacac tgaatgaaga 1560
ctcatacaaa gacagcaccc tcatcatgca gttgcttaga gacaacctaa cactttggac 1620
atcagacagt gcaggagaag aatgtgatgc ggcagaaggg gctgaaaacg gaggaggagg 1680
tagtggagga ggaggtagtc ctatgattat gtccggttat gtaaacaatc cggaagcgac 1740
caacgccttg attgacaagg atggatggct acattctgga gacatagctt actgggacga 1800
agacgaacac ttcttcatcg ttgaccgcct gaagtctctg attaagtaca aaggctatca 1860
ggtggctcee gctgaattgg aatccatctt gctccaacac cccaacatct tcgacgcagg 1920
tgtcgcaggt cttceccgacg atgacgeccgg tgaacttccce geccgecgttg ttgttttgga 1980
gcacggaaag acgatgacgg aaaaagagat cgtggattac gtcgccagtc aagtaacaac 2040
cgcgaaaaag ttgcgcggag gagttgtgtt tgtggacgaa gtaccgaaag gtcttaccgg 2100
aaaactcgac gcaagaaaaa tcagagagat cctcataaag gccaagaagg gcggaaagat 2160
cgcegtgtaa geggeccgcte gagtctagag ggcccgttta aacccgctga tcagectcega 2220
ctgtgcctte tagttgccag ccatctgttg tttgccccte ccececgtgect tecttgacce 2280
tggaaggtgc cactcccact gtcctttect aataaaatga ggaaattgca tcgcattgtce 2340
tgagtaggtg tcattctatt ctggggggtg gggtggggca ggacagcaag ggggaggatt 2400
gggaagacaa tagcaggcat gctggggatg cggtgggctc tatggcttct gaggcggaaa 2460
gaaccagctg gggctctagg gggtatccce acgcgccctg tagcggcgca ttaagegegg 2520
cgggtgtggt ggttacgcgce agegtgacceg ctacacttge cagcgcecta gegcccgcete 2580
ctttegettt cttcecttee tttectegeca cgttecgecgg ctttecccegt caagectctaa 2640
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atcgggggct ccctttaggg ttccgattta gtgctttacg gcacctcgac cccaaaaaac 2700
ttgattaggg tgatggttca cgtagtgggc catcgccctg atagacggtt tttcgeccctt 2760
tgacgttgga gtccacgttc tttaatagtg gactcttgtt ccaaactgga acaacactca 2820
accctatctc ggtctattcet tttgatttat aagggatttt gccgatttceg gectattggt 2880
taaaaaatga gctgatttaa caaaaattta acgcgaatta attctgtgga atgtgtgtca 2940
gttagggtgt ggaaagtccc caggctccce agcaggcaga agtatgcaaa gcatgcatct 3000
caattagtca gcaaccaggt gtggaaagtc cccaggctec ccagcaggca gaagtatgca 3060
aagcatgcat ctcaattagt cagcaaccat agtcccgcecc ctaactccge ccatcccgece 3120
cctaactcceg cccagttceceg cccattcectee gecccatgge tgactaattt tttttattta 3180
tgcagaggcc gaggccgcect ctgcctcectga gctattccag aagtagtgag gaggettttt 3240
tggaggccta ggcttttgca aaaagctccce gggagcttgt atatccattt tcggatctga 3300
tcaagagaca ggatgaggat cgtttcgcat gattgaacaa gatggattgc acgcaggttc 3360
tcecggecget tgggtggaga ggctattcecgg ctatgactgg gcacaacaga caatcggcetg 3420
ctctgatgec gececgtgttee ggctgtcage gcaggggcege ccggttcettt ttgtcaagac 3480
cgacctgtce ggtgccctga atgaactgca ggacgaggca gcgcggctat cgtggetgge 3540
cacgacgggc gttcecttgeg cagetgtget cgacgttgtce actgaagcgg gaagggactg 3600
gctgctattg ggcgaagtge cggggcagga tctcctgtca tcetcaccttg ctectgecga 3660
gaaagtatcc atcatggctg atgcaatgcg gcggctgcat acgcttgate cggctacctg 3720
cccattcgac caccaagcga aacatcgcat cgagcgagca cgtactcgga tggaagccgg 3780
tcttgtcgat caggatgatc tggacgaaga gcatcagggg ctcgcgccag ccgaactgtt 3840
cgccaggctc aaggcgcgca tgcccgacgg cgaggatcte gtegtgaccc atggcgatge 3900
ctgcttgeecg aatatcatgg tggaaaatgg ccgcttttet ggattcatcg actgtggecg 3960
gctgggtgtg gecggaccget atcaggacat agecgttgget acccgtgata ttgctgaaga 4020
gcttggegge gaatgggetg accgettect cgtgetttac ggtatcgecg cteccgattce 4080
gcagcgcate gecttctate gecttettga cgagttectte tgagcgggac tcetggggtte 4140
gaaatgaccg accaagcgac gcccaacctg ccatcacgag atttcgattce caccgeccgec 4200
ttctatgaaa ggttgggctt cggaatcgtt ttccgggacg ccggctggat gatcctccag 4260
cgeggggate tcatgetgga gttcecttegece caccccaact tgtttattge agettataat 4320
ggttacaaat aaagcaatag catcacaaat ttcacaaata aagcattttt ttcactgcat 4380
tctagttgtg gtttgtccaa actcatcaat gtatcttatc atgtctgtat accgtcgacc 4440
tctagctaga gcttggegta atcatggtca tagectgtttce ctgtgtgaaa ttgttatccg 4500
ctcacaattc cacacaacat acgagccgga agcataaagt gtaaagcectg gggtgcectaa 4560
tgagtgagct aactcacatt aattgcgttg cgctcactge ccgctttcca gtcgggaaac 4620
ctgtcegtgece agctgcatta atgaatcgge caacgcgcegg ggagaggcegg tttgecgtatt 4680
gggcgetcett ccgettecte getcactgac tegetgeget cggtegtteg getgeggega 4740
gcggtatcag ctcactcaaa ggcggtaata cggttatcca cagaatcagg ggataacgca 4800
ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa ggccgcegttg 4860
ctggcgtttt tccataggct ccgecccccct gacgagcatce acaaaaatcg acgctcaagt 4920
cagaggtggc gaaacccgac aggactataa agataccagg cgtttccccce tggaagctcc 4980
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ctcgtgeget ctectgttec gaccctgeceg cttaccggat acctgtccege ctttetcect 5040
tcgggaageg tggcegettte tcatagetca cgectgtaggt atctcagttce ggtgtaggte 5100
gttcgecteca agectgggetyg tgtgcacgaa cccccegtte agcccgaccg ctgcgectta 5160
tceggtaact atcgtettga gtcecaacceg gtaagacacg acttatcgec actggcagca 5220
gccactggta acaggattag cagagcgagg tatgtaggceg gtgctacaga gttcttgaag 5280
tggtggcecta actacggcta cactagaaga acagtatttg gtatctgegce tctgctgaag 5340
ccagttacct tcggaaaaag agttggtagce tcttgatccg gcaaacaaac caccgctggt 5400
agcggttttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat 5460
cctttgatcet tttctacggg gtctgacgct cagtggaacg aaaactcacg ttaagggatt 5520
ttggtcatga gattatcaaa aaggatcttc acctagatcc ttttaaatta aaaatgaagt 5580
tttaaatcaa tctaaagtat atatgagtaa acttggtctg acagttacca atgcttaatc 5640
agtgaggcac ctatctcage gatctgtcta tttegttcat ccatagttgce ctgactccce 5700
gtcgtgtaga taactacgat acgggagggc ttaccatctg geccccagtge tgcaatgata 5760
ccgcgagace cacgctcacce ggctccagat ttatcagcaa taaaccagec agccggaagg 5820
gccgagegca gaagtggtcece tgcaacttta tccgecctcecca tceccagtctat taattgttge 5880
cgggaagcta gagtaagtag ttcgccagtt aatagtttge gcaacgttgt tgccattget 5940
acaggcatcg tggtgtcacg ctcgtcegttt ggtatggett cattcagctc cggttcccaa 6000
cgatcaaggc gagttacatg atcccccatg ttgtgcaaaa aagcggttag ctecttcggt 6060
cctcecgateg ttgtcagaag taagttggcce gcagtgttat cactcatggt tatggcagca 6120
ctgcataatt ctcttactgt catgccatcc gtaagatget tttctgtgac tggtgagtac 6180
tcaaccaagt cattctgaga atagtgtatg cggcgaccga gttgctcttg cccggegtca 6240
atacgggata ataccgcgcc acatagcaga actttaaaag tgctcatcat tggaaaacgt 6300
tcttegggge gaaaactctc aaggatctta ccgectgttga gatccagttc gatgtaaccce 6360
actcgtgcac ccaactgatc ttcagcatct tttactttca ccagegtttc tgggtgagca 6420
aaaacaggaa ggcaaaatgc cgcaaaaaag ggaataaggg cgacacggaa atgttgaata 6480
ctcatactct tcctttttca atattattga agcatttatc agggttattg tctcatgage 6540
ggatacatat ttgaatgtat ttagaaaaat aaacaaatag gggttccgcg cacatttccc 6600
cgaaaagtgc cacctgacgt c¢ 6621
<210> SEQ ID NO 59
<211> LENGTH: 3890
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
<400> SEQUENCE: 59
ggcctaactg gccggtacct gagtctaaat gagtcttcgg acctcgeggg ggccgcttaa 60
gcggtggtta gggtttgtet gacgcggggyg gagggggaag gaacgaaaca ctctcattceg 120
gaggcggete ggggtttggt cttggtggee acgggcacgce agaagagcgce cgcgatccte 180
ttaagcaccc cccegeccte cgtggaggeg ggggtttggt cggegggtgg taactggegg 240
gcegetgact cgggegggte gcgcgcccca gagtgtgacce ttttceggtct gcetcegcaacce 300
ccegggegge gecgecgedg cggegacggg ctegetgggt cctaggetec atggggaccg 360
tatacgtgga caggctctgg agcatccgca cgactgeggt gatattaccg gagaccttcet 420
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gcgggacgag ccgggtcecacg cggctgacge ggagcgtccg ttgggcgaca aacaccagga 480
cggggcacag gtacactatc ttgtcacceg gaggcgcgag ggactgcagg agcttcaggg 540
agtggcgcag ctgcttcatc ccecgtggecce gttgetegeg tttgectggeg gtgtccccgg 600
aagaaatata tttgcatgtc tttagttcta tgatgacaca aaccccgccce agegtcttgt 660
cattggcgaa gtcgaacacg cagatgcagt cggggcggeg cggtcccagg tccacttcge 720
atattaaggt gacgcgtgtg gcctcgaaca ccgagcgacce ctgcagcgac ccgcttaaaa 780
gcttggcaat ccggtactgt tggtaaagcc accatggtct tcacactcga agatttcgtt 840
ggggactggg aacagacagc cgcctacaac ctggaccaag tccttgaaca gggaggtgtg 900
tccagtttgc tgcagaatct cgccgtgtec gtaactccga tccaaaggat tgtccggage 960
ggtgaaaatg ccctgaagat cgacatccat gtcatcatcce cgtatgaagg tctgagcgec 1020
gaccaaatgg cccagatcga agaggtgttt aaggtggtgt accctgtgga tgatcatcac 1080
tttaaggtga tcctgceccta tggcacactg gtaatcgacg gggttacgcc gaacatgcetg 1140
aactatttcg gacggccgta tgaaggcatc geccgtgtteg acggcaaaaa gatcactgta 1200
acagggaccc tgtggaacgg caacaaaatt atcgacgagce gectgatcac ccccgacgge 1260
tccatgetgt tccgagtaac catcaacagt gggagttceg gtggtggcegg gagcggaggt 1320
ggaggctcga gcggtggage tcaggggaat tccccacage atgttcgage tcattcectet 1380
ccagcttecte tgcagttgag atcttctaga gtcggggegg ccggecgcett cgagcagaca 1440
tgataagata cattgatgag tttggacaaa ccacaactag aatgcagtga aaaaaatgct 1500
ttatttgtga aatttgtgat gctattgctt tatttgtaac cattataagc tgcaataaac 1560
aagttaacaa caacaattgc attcatttta tgtttcaggt tcagggggag gtgtgggagg 1620
ttttttaaag caagtaaaac ctctacaaat gtggtaaaat cgataaggat ccgtcgaccg 1680
atgcccttga gagccttcaa cccagtcage tectteeggt gggcgegggg catgactatce 1740
gtcgeecgecac ttatgactgt cttctttatce atgcaactceg taggacaggt gccggcagcg 1800
ctectteeget tectegetca ctgacteget gegeteggte gtteggcectge ggcgageggt 1860
atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata acgcaggaaa 1920
gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg cgttgetgge 1980
gtttttccat aggctccgec cccctgacga gcatcacaaa aatcgacgct caagtcagag 2040
gtggcgaaac ccgacaggac tataaagata ccaggcgttt ccccctggaa gctceectegt 2100
gcgctetect gtteccgacce tgccgecttac cggatacctg tceccgecttte teecctteggg 2160
aagcgtggeg ctttetcata getcacgetg taggtatcte agttcecggtgt aggtegtteg 2220
ctccaagectyg ggctgtgtge acgaacccce cgttcagccce gaccgcectgeg ccttatcegg 2280
taactatcgt cttgagtcca acccggtaag acacgactta tcgccactgg cagcagccac 2340
tggtaacagg attagcagag cgaggtatgt aggcggtgct acagagttct tgaagtggtg 2400
gcctaactac ggctacacta gaagaacagt atttggtatc tgcgctcectge tgaagccagt 2460
taccttcgga aaaagagttg gtagctettg atccggcaaa caaaccaccg ctggtagegg 2520
tggttttttt gtttgcaagc agcagattac gcgcagaaaa aaaggatctc aagaagatcc 2580
tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt aagggatttt 2640
ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa aatgaagttt 2700
taaatcaatc taaagtatat atgagtaaac ttggtctgac agcggccgca aatgctaaac 2760
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cactgcagtg gttaccagtg cttgatcagt gaggcaccga tctcagcgat ctgcctattt 2820
cgttegteca tagtggectg actcccegte gtgtagatca ctacgattcg tgagggctta 2880
ccatcaggcc ccagcgcagce aatgatgccg cgagagecge gttcaccgge ccccgatttg 2940
tcagcaatga accagccagce agggagggcce gagcgaagaa gtggtcectgce tactttgtec 3000
gcctecatee agtctatgag ctgectgtegt gatgctagag taagaagttc gecagtgagt 3060
agtttccgaa gagttgtgge cattgctact ggcatcgtgg tatcacgcetce gtegtteggt 3120
atggcttegt tcaactctgg ttcccagegg tcaagccggg tcacatgatc acccatatta 3180
tgaagaaatg cagtcagctce cttagggect ccgatcgttg tcagaagtaa gttggecgeg 3240
gtgttgtcge tcatggtaat ggcagcacta cacaattctc ttaccgtcat gccatccgta 3300
agatgctttt ccgtgaccgg cgagtactca accaagtcegt tttgtgagta gtgtatacgg 3360
cgaccaagct gctcttgcce ggcgtctata cgggacaaca ccgcgccaca tagcagtact 3420
ttgaaagtgc tcatcatcgg gaatcgttet tecggggcgga aagactcaag gatcttgecg 3480
ctattgagat ccagttcgat atagcccact cttgcaccca gttgatcttc agcatctttt 3540
actttcacca gecgtttcggg gtgtgcaaaa acaggcaagce aaaatgccgc aaagaaggga 3600
atgagtgcga cacgaaaatg ttggatgctc atactcgtcc tttttcaata ttattgaagce 3660
atttatcagg gttactagta cgtctctcaa ggataagtaa gtaatattaa ggtacgggag 3720
gtattggaca ggccgcaata aaatatcttt attttcatta catctgtgtg ttggtttttt 3780
gtgtgaatcg atagtactaa catacgctct ccatcaaaac aaaacgaaac aaaacaaact 3840
agcaaaatag gctgtcccca gtgcaagtgce aggtgccaga acatttctcet 3890
<210> SEQ ID NO 60
<211> LENGTH: 4131
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
<400> SEQUENCE: 60
ggcctaactg gececggtacct gagtctaaat gagtcttcegg acctcecgeggg ggccgcttaa 60
gcggtggtta gggtttgtet gacgcggggyg gagggggaag gaacgaaaca ctctcattcg 120
gaggeggete ggggtttggt cttggtggee acgggcacgce agaagagcegce cgcgatccte 180
ttaagcaccc cccecgeccte cgtggaggeg ggggtttggt cggegggtgg taactggcgg 240
geegetgact cgggegggte gecgegeccca gagtgtgacce ttttceggtcet getcgcagac 300
cccegggegg cgecgecgeg geggcgacgg gctegetggg tectaggctce catggggace 360
gtatacgtgg acaggctctg gagcatcege acgactgcgg tgatattacce ggagacctte 420
tgcgggacga gccgggtcac geggctgacg cggagegtece gttgggcgac aaacaccagg 480
acggggcaca ggtacactat cttgtcaccc ggaggegega gggactgcag gagcttcagg 540
gagtggcgca gctgettecat ccccgtggee cgttgctcege gtttgcetgge ggtgtceccecg 600
gaagaaatat atttgcatgt ctttagttct atgatgacac aaaccccgcc cagcgtcttg 660
tcattggcga agtcgaacac gcagatgcag tcggggegge geggtcccag gtecactteg 720
catattaagg tgacgcgtgt ggcctcgaac accgagcgac cctgcagcga cccgcttaaa 780
agcttggcaa tccggtactg tggtaaagcc accagatcta atggagaaga ctgagctgat 840
ccagaaggcc aagctggecg agcaggecga gegctacgac gacatggcca cctgcatgaa 900
ggcagtgacc gagcagggeg ccgagctgte caacgaggag cgcaacctge tctcegtgge 960
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ctacaagaac gtggtcgggg gccgcaggtce cgecctggagg gtcatctcta gcatcgagca 1020
gaagaccgac acctecgaca agaagttgca gctgattaag gactatcggg agaaagtgga 1080
gtccgagetg agatccatct gcaccacggt gctggaattg ttggataaat atttaatagce 1140
caatgcaact aatccagaga gtaaggtctt ctatctgaaa atgaagggtg attacttccg 1200
gtaccttgct gaagttgegt gtggtgatga tcgaaaacaa acgatagata attcccaagg 1260
agcttaccaa gaggcatttg atataagcaa gaaagagatg caacccacac acccaatccg 1320
cctggggett gctcttaact tttcectgtatt ttactatgag attcttaata acccagagcet 1380
tgcctgcacg ctggctaaaa cggcttttga tgaggccatt gctgaacttg atacactgaa 1440
tgaagactca tacaaagaca gcaccctcat catgcagttg cttagagaca acctaacact 1500
ttggacatca gacagtgcag gagaagaatg tgatgcggca gaaggggctg aaaacccgaa 1560
ttctggeteg ageggtggtyg gegggagegg aggtggaggg tcegtcaggtg tgaccggceta 1620
ccggetgtte gaggagattc tgtaatctag agtcggggeg gccggccget tcgagcagac 1680
atgataagat acattgatga gtttggacaa accacaacta gaatgcagtg aaaaaaatgc 1740
tttatttgtg aaatttgtga tgctattgct ttatttgtaa ccattataag ctgcaataaa 1800
caagttaaca acaacaattg cattcatttt atgtttcagg ttcaggggga ggtgtgggag 1860
gttttttaaa gcaagtaaaa cctctacaaa tgtggtaaaa tcgataagga tccgtcgacc 1920
gatgceccttg agagecttca acccagtcag ctectteegg tgggcgeggg gcatgactat 1980
cgtcgecgea cttatgactg tcettetttat catgcaactce gtaggacagg tgccggcagce 2040
gctettecoge ttecctegete actgactege tgcgecteggt cgttecggetg cggcgagcegg 2100
tatcagctca ctcaaaggcg gtaatacggt tatccacaga atcaggggat aacgcaggaa 2160
agaacatgtg agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg 2220
cgtttttecca taggctccge ccccctgacg agcatcacaa aaatcgacgce tcaagtcaga 2280
ggtggcgaaa cccgacagga ctataaagat accaggcgtt tccccctgga agectcecteg 2340
tgcgetcetee tgttecgace ctgccgetta ccggatacct gtececgecttt cteecttegg 2400
gaagcgtgge gctttctcat agctcacget gtaggtatct cagttceggtg taggtegttce 2460
gcteccaaget gggctgtgtg cacgaaccce ccgttcagece cgaccgetge gecttatceeg 2520
gtaactatcg tcttgagtcc aacccggtaa gacacgactt atcgccactg gcagcagcca 2580
ctggtaacag gattagcaga gcgaggtatg taggcggtgce tacagagttc ttgaagtggt 2640
ggcctaacta cggctacact agaagaacag tatttggtat ctgcgctctg ctgaagccag 2700
ttaccttegg aaaaagagtt ggtagctctt gatccggcaa acaaaccacc gctggtageg 2760
gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct caagaagatc 2820
ctttgatctt ttctacgggg tcectgacgctce agtggaacga aaactcacgt taagggattt 2880
tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa aaatgaagtt 2940
ttaaatcaat ctaaagtata tatgagtaaa cttggtctga cagcggccgc aaatgctaaa 3000
ccactgcagt ggttaccagt gcttgatcag tgaggcaccg atctcagcga tcectgectatt 3060
tcgttegtece atagtggect gactccccegt cgtgtagatc actacgattc gtgagggcett 3120
accatcaggc cccagcgcag caatgatgcc gcgagagceg cgttcaccgg cccccgattt 3180
gtcagcaatg aaccagccag cagggagggc cgagcgaaga agtggtcctg ctactttgte 3240
cgectecate cagtcectatga getgetgteg tgatgctaga gtaagaagtt cgccagtgag 3300
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tagtttccga agagttgtgg ccattgctac tggcatcgtg gtatcacget cgtcegttegg 3360
tatggctteg ttcaactcectg gttcccageg gtcaagecgg gtcacatgat cacccatatt 3420
atgaagaaat gcagtcagct ccttagggcc tccgatcgtt gtcagaagta agttggccge 3480
ggtgttgtceg ctcatggtaa tggcagcact acacaattct cttaccgtca tgccatccegt 3540
aagatgcttt tccgtgaccg gcgagtactc aaccaagtcg ttttgtgagt agtgtatacg 3600
gcgaccaage tgctettgec cggegtcectat acgggacaac accgcgccac atagcagtac 3660
tttgaaagtg ctcatcatcg ggaatcgttc ttcggggcgg aaagactcaa ggatcttgec 3720
gctattgaga tccagttcga tatageccac tcecttgcaccce agttgatctt cagcatcttt 3780
tactttcacc agcgtttcgg ggtgtgcaaa aacaggcaag caaaatgccg caaagaaggg 3840
aatgagtgcg acacgaaaat gttggatgct catactcgtce ctttttcaat attattgaag 3900
catttatcag ggttactagt acgtctctca aggataagta agtaatatta aggtacggga 3960
ggtattggac aggccgcaat aaaatatctt tattttcatt acatctgtgt gttggttttt 4020
tgtgtgaatc gatagtacta acatacgctc tccatcaaaa caaaacgaaa caaaacaaac 4080
tagcaaaata ggctgtcccc agtgcaagtg caggtgccag aacatttctce t 4131
<210> SEQ ID NO 61
<211> LENGTH: 6291
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
<400> SEQUENCE: 61
ttcttgaaga cgaaagggcc tcgtgatacg cctattttta taggttaatg tcatgataat 60
aatggtttct tagacgtcag gtggcacttt tcggggaaat gtgcgcggaa cccctatttg 120
tttatttttc taaatacatt caaatatgta tccgctcatg agacaataac cctgataaat 180
gcttcaataa tattgaaaaa ggaagagtat gagtattcaa catttccgtg tcgcccttat 240
tccectttttt geggcatttt gecttectgt ttttgctcac ccagaaacgce tggtgaaagt 300
aaaagatgct gaagatcagt tgggtgcacg agtgggttac atcgaactgg atctcaacag 360
cggtaagatc cttgagagtt ttcgccccga agaacgtttt ccaatgatga gcacttttaa 420
agttctgcta tgtggegegg tattatcceg tgttgacgec gggcaagage aactcggtcg 480
ccgcatacac tattctcaga atgacttggt tgagtactca ccagtcacag aaaagcatct 540
tacggatggc atgacagtaa gagaattatg cagtgctgec ataaccatga gtgataacac 600
tgcggccaac ttacttctga caacgatcgg aggaccgaag gagctaaccg cttttttgca 660
caacatgggg gatcatgtaa ctcgecttga tcgttgggaa ccggagctga atgaagccat 720
accaaacgac gagcgtgaca ccacgatgcc tgcagcaatg gcaacaacgt tgcgcaaact 780
attaactggc gaactactta ctctagcttc ccggcaacaa ttaatagact ggatggaggce 840
ggataaagtt gcaggaccac ttctgcgete ggcccttccg gctggetggt ttattgetga 900
taaatctgga gccggtgagce gtgggtcteg cggtatcatt gcagcactgg ggccagatgg 960
taagccctee cgtatcgtag ttatctacac gacggggagt caggcaacta tggatgaacg 1020
aaatagacag atcgctgaga taggtgcctc actgattaag cattggtaac tgtcagacca 1080
agtttactca tatatacttt agattgattt aaaacttcat ttttaattta aaaggatcta 1140
ggtgaagatc ctttttgata atctcatgac caaaatccct taacgtgagt tttcgttcca 1200
ctgagcgtca gaccccgtag aaaagatcaa aggatcttet tgagatcctt tttttetgeg 1260
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cgtaatctge tgcttgcaaa caaaaaaacc accgctacca geggtggttt gtttgccgga 1320
tcaagagcta ccaactcttt ttccgaaggt aactggcttc agcagagcgc agataccaaa 1380
tactgtcctt ctagtgtagce cgtagttagg ccaccacttce aagaactctg tagcaccgcece 1440
tacatacctc gctctgctaa tcctgttace agtggctget gccagtggeg ataagtcgtg 1500
tcttaccggg ttggactcaa gacgatagtt accggataag gcgcageggt cgggctgaac 1560
ggggggttceg tgcacacage ccagcttgga gcgaacgacce tacaccgaac tgagatacct 1620
acagcgtgag ctatgagaaa gcgccacgct tcccgaaggg agaaaggcgg acaggtatcce 1680
ggtaagcgge agggtcggaa caggagageg cacgagggag cttccagggg gaaacgectg 1740
gtatctttat agtcctgtcg ggtttcgcca cctctgactt gagcgtcgat ttttgtgatg 1800
ctcgtcaggg gggcggagcece tatggaaaaa cgccagcaac gcggectttt tacggttect 1860
ggccttttge tggecttttyg ctcacatgtt ctttectgeg ttatccecctg attcectgtgga 1920
taaccgtatt accgecctttg agtgagctga taccgctcege cgcagccgaa cgaccgagceg 1980
cagcgagtca gtgagcgagg aagcggaaga gcgcctgatg cggtattttce tccttacgea 2040
tctgtgeggt atttcacacc gcatatatgg tgcactctca gtacaatctg ctctgatgec 2100
gcatagttaa gccagtatac actccgctat cgctacgtga ctgggtcatg gctgcgeccce 2160
gacacccgcec aacacccget gacgegecct gacgggettg tectgctecceg gcatccgett 2220
acagacaagc tgtgaccgtc tccgggagct gcatgtgtca gaggttttca ccgtcatcac 2280
cgaaacgcge gaggcagetg cggtaaagct catcagegtg gtecgtgaage gattcacaga 2340
tgtctgectyg ttcatcecgeg tccagectcegt tgagtttcte cagaagegtt aatgtcectgge 2400
ttctgataaa gcgggccatg ttaagggcgg ttttttectg tttggtcact gatgectecg 2460
tgtaaggggg atttctgttc atgggggtaa tgataccgat gaaacgagag aggatgctca 2520
cgatacgggt tactgatgat gaacatgccc ggttactgga acgttgtgag ggtaaacaac 2580
tggcggtatg gatgcggcgg gaccagagaa aaatcactca gggtcaatgce cagcgcttceg 2640
ttaatacaga tgtaggtgtt ccacagggta gccagcagca tcctgcgatg cagatccgga 2700
acataatggt gcagggcgct gacttcecgeg tttccagact ttacgaaaca cggaaaccga 2760
agaccattca tgttgttgct caggtcgcag acgttttgca gcagcagtcecg cttcacgtte 2820
gctcecgegtat cggtgattca ttctgctaac cagtaaggca accccgccag cctageccggg 2880
tectcaacga caggagcacg atcatgecgca cccgtggeca ggacccaacg ctgcccgaga 2940
tgcgeccgegt geggctgetg gagatggcegg acgcgatgga tatgttcetge caagggttgg 3000
tttgcgcatt cacagttcte cgcaagaatt gattggctecc aattcttgga gtggtgaatc 3060
cgttagcgag gtgccgecgg cttceccattca ggtcgaggtg gcecccggcetcece atgcaccgeg 3120
acgcaacgcg gggaggcaga caaggtatag ggcggcgect acaatccatg ccaaccegtt 3180
ccatgtgcte gccgaggcegg cataaatcge cgtgacgatc agcggtccag tgatcgaagt 3240
taggctggta agagccgcga gcgatccttg aagcectgtccecce tgatggtcegt catctacctg 3300
cctggacage atggectgca acgcgggcat ccecgatgceeg ccggaagcga gaagaatcat 3360
aatggggaag gccatccage ctcgegtege gaacgccage aagacgtage ccagcgegte 3420
ggccgecatg ccggcgataa tggectgett ctecgeccgaaa cgtttggtgg cgggaccagt 3480
gacgaaggct tgagcgaggg cgtgcaagat tccgaatacc gcaagcgaca ggccgatcat 3540
cgtegegete cagcgaaagce ggtcectegece gaaaatgacce cagagcgetg ceggcacctg 3600
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tcctacgagt tgcatgataa agaagacagt cataagtgcg gcgacgatag tcatgeccccg 3660
cgcccaccgg aaggagctga ctgggttgaa ggctctcaag ggcatcggtce gagatcccgg 3720
tgcctaatga gtgagctaac ttacattaat tgcgttgcge tcactgecccg ctttecagtce 3780
gggaaacctg tcgtgccage tgcattaatg aatcggccaa cgcgcgggga gaggceggttt 3840
gcgtattggg cgccagggtg gtttttettt tcaccagtga gacgggcaac agctgattge 3900
ccttecaccge ctggecctga gagagttgca gcaagceggtce cacgetggtt tgccccagca 3960
ggcgaaaatc ctgtttgatg gtggttaacg gcgggatata acatgagctg tcttceggtat 4020
cgtcgtatce cactaccgag atatcecgcac caacgegeag cccggactceg gtaatggcege 4080
gcattgecgece cagcgccatce tgatcgttgg caaccagcat cgcagtggga acgatgccct 4140
cattcagcat ttgcatggtt tgttgaaaac cggacatggc actccagteg ccttececgtt 4200
ccgctategg ctgaatttga ttgcgagtga gatatttatg ccagccagcc agacgcagac 4260
gcgecgagac agaacttaat gggcccgceta acagecgegat ttgctggtga cccaatgcega 4320
ccagatgctc cacgcccagt cgcgtaccgt cttcatggga gaaaataata ctgttgatgg 4380
gtgtctggte agagacatca agaaataacyg ccggaacatt agtgcaggca gcttccacag 4440
caatggcatc ctggtcatcc agcggatagt taatgatcag cccactgacg cgttgcgcga 4500
gaagattgtg caccgceget ttacaggett cgacgccget tcgttctacce atcgacacca 4560
ccacgctgge acccagttga tcggcgcgag atttaatcge cgcgacaatt tgcgacggeg 4620
cgtgcagggce cagactggag gtggcaacgc caatcagcaa cgactgtttg cccgccagtt 4680
gttgtgccac gcggttggga atgtaattca gctccgeccat cgeccgettecce actttttcecce 4740
gegttttege agaaacgtgg ctggectggt tcaccacgeg ggaaacggtc tgataagaga 4800
caccggcata ctctgcgaca tcgtataacg ttactggttt cacattcacc accctgaatt 4860
gactctctte cgggegetat catgccatac cgcgaaaggt tttgcgccat tcgatggtgt 4920
ccgggatcte gacgctcectece cttatgcgac tcectgcatta ggaagcagcec cagtagtagg 4980
ttgaggccgt tgagcaccgc cgccgcaagg aatggtgcat gcaaggagat ggcgcccaac 5040
agtccccegg ccacggggec tgccaccata cccacgecga aacaagcget catgagcccg 5100
aagtggcgag cccgatcttce cccateggtg atgtcggega tataggcgec agcaaccgca 5160
cctgtggege cggtgatgec ggccacgatg cgtccggegt agaggatcga gatctcgatce 5220
ccgcgaaatt aatacgactc actatagggg aattgtgage ggataacaat tcccctctag 5280
aaataatttt gtttaacttt aagaaggaga tataccatgg gccatcatca tcatcatcat 5340
catcatcatc acagcagcgg ccatatcgaa ggtcgtcata tgatggtctt cacactcgaa 5400
gatttcgttg gggactggga acagacagcc gcctacaacc tggaccaagt ccttgaacag 5460
ggaggtgtgt ccagtttgct gcagaatctc gccgtgtccg taactccgat ccaaaggatt 5520
gtccggageg gtgaaaatgce cctgaagatc gacatccatg tcatcatccc gtatgaaggt 5580
ctgagcgecceg accaaatggce ccagatcgaa gaggtgttta aggtggtgta ccctgtggat 5640
gatcatcact ttaaggtgat cctgccctat ggcacactgg taatcgacgg ggttacgccg 5700
aacatgctga actatttcgg acggccgtat gaaggcatcg ccgtgttcga cggcaaaaag 5760
atcactgtaa cagggaccct gtggaacggc aacaaaatta tcgacgagcg cctgatcacc 5820
cccgacgget ccatgetgtt ccgagtaacce atcaacagtg ggagttccegg tggtggeggg 5880
agcggaggtg gaggctcgag cggtggagcet caggggaatt ccccacagca tgttcgaget 5940
cattcctete cagcttcectcet gcagttggga tccggctget aacaaagccc gaaaggaagce 6000
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tgagttggct gctgccaccg ctgagcaata actagcataa ccccttgggg cctctaaacg 6060
ggtcttgagg ggttttttge tgaaaggagg aactatatcc ggatatcccg caagaggccc 6120
ggcagtaccg gcataaccaa gcctatgect acagcatcca gggtgacggt gccgaggatg 6180
acgatgagcg cattgttaga tttcatacac ggtgcctgac tgcgttagca atttaactgt 6240
gataaactac cgcattaaag cttatcgatg ataagctgtc aaacatgaga a 6291
<210> SEQ ID NO 62
<211> LENGTH: 6531
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
<400> SEQUENCE: 62
ttcttgaaga cgaaagggcc tcgtgatacg cctattttta taggttaatg tcatgataat 60
aatggtttct tagacgtcag gtggcacttt tcggggaaat gtgcgcggaa cccctatttg 120
tttatttttc taaatacatt caaatatgta tccgctcatg agacaataac cctgataaat 180
gcttcaataa tattgaaaaa ggaagagtat gagtattcaa catttccgtg tcgcccttat 240
tcecetttttt geggcatttt gecttectgt ttttgctcac ccagaaacgce tggtgaaagt 300
aaaagatgct gaagatcagt tgggtgcacg agtgggttac atcgaactgg atctcaacag 360
cggtaagatc cttgagagtt ttcgccccga agaacgtttt ccaatgatga gcacttttaa 420
agttctgcta tgtggcegegg tattatcceg tgttgacgec gggcaagagce aactcggtceg 480
ccgcatacac tattctcaga atgacttggt tgagtactca ccagtcacag aaaagcatct 540
tacggatggc atgacagtaa gagaattatg cagtgctgec ataaccatga gtgataacac 600
tgcggccaac ttacttctga caacgatcgg aggaccgaag gagctaaccg cttttttgca 660
caacatgggg gatcatgtaa ctcgecttga tcgttgggaa ccggagctga atgaagccat 720
accaaacgac gagcgtgaca ccacgatgcc tgcagcaatg gcaacaacgt tgcgcaaact 780
attaactggc gaactactta ctctagcttc ccggcaacaa ttaatagact ggatggaggce 840
ggataaagtt gcaggaccac ttctgcgete ggcccttccg gctggetggt ttattgctga 900
taaatctgga gccggtgage gtgggtcecteg cggtatcatt gcagcactgg ggccagatgg 960
taagccctee cgtatcgtag ttatctacac gacggggagt caggcaacta tggatgaacg 1020
aaatagacag atcgctgaga taggtgcctc actgattaag cattggtaac tgtcagacca 1080
agtttactca tatatacttt agattgattt aaaacttcat ttttaattta aaaggatcta 1140
ggtgaagatc ctttttgata atctcatgac caaaatccct taacgtgagt tttegttceca 1200
ctgagcgtca gaccccgtag aaaagatcaa aggatcttect tgagatcctt tttttetgeg 1260
cgtaatctge tgcttgcaaa caaaaaaacc accgctacca gceggtggttt gtttgecgga 1320
tcaagagcta ccaactcttt ttccgaaggt aactggcttc agcagagcgc agataccaaa 1380
tactgtcctt ctagtgtage cgtagttagg ccaccacttc aagaactctg tagcaccgcce 1440
tacatacctc gcectctgctaa tectgttace agtggetget gecagtggeg ataagtegtg 1500
tcttaccggg ttggactcaa gacgatagtt accggataag gcgcagcggt cgggctgaac 1560
ggggggttceg tgcacacage ccagcttgga gcgaacgacc tacaccgaac tgagatacct 1620
acagcgtgag ctatgagaaa gcgccacgct tcccgaaggg agaaaggcgg acaggtatcc 1680
ggtaagcgge agggtcggaa caggagagceg cacgagggag cttccagggg gaaacgcctg 1740
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gtatctttat agtcctgtcg ggtttcgcca cctctgactt gagecgtcgat ttttgtgatg 1800
ctegtcaggg gggcggagcece tatggaaaaa cgccagcaac gceggcectttt tacggttect 1860
ggccttttge tggecttttyg ctcacatgtt ctttecctgeg ttatcccctg attcectgtgga 1920
taaccgtatt accgectttg agtgagectga taccgcectcege cgcagcecgaa cgaccgagceg 1980
cagcgagtca gtgagcgagg aagcggaaga gcgcctgatg cggtattttce tccttacgea 2040
tctgtgeggt atttcacacce gcatatatgg tgcactctca gtacaatctg ctetgatgec 2100
gcatagttaa gccagtatac actccgctat cgctacgtga ctgggtcatg gctgcgeccce 2160
gacaccegece aacaccceget gacgegecct gacgggettg tetgcteceg gcatccgett 2220
acagacaagc tgtgaccgtc tccgggagct gcatgtgtca gaggttttca ccgtcatcac 2280
cgaaacgcge gaggcagcetg cggtaaagcet catcagegtg gtcgtgaage gattcacaga 2340
tgtctgectyg ttcatcegeg tccagctcegt tgagtttcte cagaagegtt aatgtctgge 2400
ttctgataaa gcgggcecatg ttaagggcegg ttttttectg tttggtcact gatgectecg 2460
tgtaaggggg atttctgttc atgggggtaa tgataccgat gaaacgagag aggatgctca 2520
cgatacgggt tactgatgat gaacatgccc ggttactgga acgttgtgag ggtaaacaac 2580
tggcggtatg gatgcggcgg gaccagagaa aaatcactca gggtcaatgce cagcgctteg 2640
ttaatacaga tgtaggtgtt ccacagggta gccagcagca tcctgcgatg cagatccgga 2700
acataatggt gcagggcgct gacttccgeg tttccagact ttacgaaaca cggaaaccga 2760
agaccattca tgttgttgct caggtcgcag acgttttgca gcagcagtcg cttcacgttce 2820
gctegegtat cggtgattca ttctgctaac cagtaaggca accccgccag cctagccggg 2880
tcctcaacga caggagcacg atcatgegca cccgtggeca ggacccaacg ctgcccgaga 2940
tgcgecgegt geggectgetg gagatggcegg acgcgatgga tatgttcectge caagggttgg 3000
tttgcgcatt cacagttctc cgcaagaatt gattggctec aattcttgga gtggtgaatc 3060
cgttagcgag gtgccgecgg cttceccattca ggtcgaggtg gcccggcetcece atgcaccgeg 3120
acgcaacgcg gggaggcaga caaggtatag ggcggcegect acaatccatg ccaacccgtt 3180
ccatgtgctc gccgaggegg cataaatcge cgtgacgatc agcggtccag tgatcgaagt 3240
taggctggta agagccgcga gegatccttg aagectgteece tgatggtcgt catctacctg 3300
cctggacage atggcctgca acgegggcat cccgatgeeg ccggaagcga gaagaatcat 3360
aatggggaag gccatccagc ctcgegtcege gaacgccagce aagacgtagce ccagcgcegtce 3420
ggccgecatg ccggcgataa tggcectgett ctecgecgaaa cgtttggtgg cgggaccagt 3480
gacgaaggct tgagcgaggg cgtgcaagat tccgaatacc gcaagcgaca ggccgatcat 3540
cgtcegegete cagecgaaage ggtcctegec gaaaatgacce cagagcgctg ccggcacctg 3600
tcctacgagt tgcatgataa agaagacagt cataagtgeg gcgacgatag tcatgccccg 3660
cgcccaccgg aaggagctga ctgggttgaa ggctctcaag ggcatcggte gagatcccgg 3720
tgcctaatga gtgagctaac ttacattaat tgcgttgcge tcactgecccg ctttecagtce 3780
gggaaacctg tcgtgccage tgcattaatg aatcggccaa cgcgcgggga gaggeggttt 3840
gcgtattggg cgccagggtg gtttttettt tcaccagtga gacgggcaac agctgattge 3900
ccttcaccge ctggccctga gagagttgca gcaagcggtce cacgctggtt tgccccagceca 3960
ggcgaaaatc ctgtttgatg gtggttaacg gcgggatata acatgagctg tcttceggtat 4020
cgtcgtatce cactaccgag atatcegcac caacgegcag cccggactceg gtaatggcege 4080
gcattgecgece cagcgccatce tgatcgttgg caaccagcat cgcagtggga acgatgccct 4140
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cattcagcat ttgcatggtt tgttgaaaac cggacatggc actccagtcg ccttcccgtt 4200
ccgctategg ctgaatttga ttgcgagtga gatatttatg ccagccagec agacgcagac 4260
gcgcecgagac agaacttaat gggcccgcta acagcgcgat ttgctggtga cccaatgega 4320
ccagatgctc cacgcccagt cgcgtaccgt cttcatggga gaaaataata ctgttgatgg 4380
gtgtctggtce agagacatca agaaataacyg ccggaacatt agtgcaggca gcttccacag 4440
caatggcatc ctggtcatcc agcggatagt taatgatcag cccactgacg cgttgcgcga 4500
gaagattgtg caccgceget ttacaggett cgacgccget tcgttctacc atcgacacca 4560
ccacgctgge acccagttga tcggcgegag atttaatcge cgcgacaatt tgcgacggceg 4620
cgtgcagggce cagactggag gtggcaacgc caatcagcaa cgactgtttg cccgeccagtt 4680
gttgtgccac gcggttggga atgtaattca gctccgeccat cgccgettece actttttecce 4740
gegttttege agaaacgtgg ctggectggt tcaccacgcg ggaaacggtc tgataagaga 4800
caccggcata ctctgcgaca tcgtataacg ttactggttt cacattcacc accctgaatt 4860
gactctctte cgggcgctat catgccatac cgcgaaaggt tttgcgccat tcgatggtgt 4920
ccgggatcte gacgctctee cttatgcgac tcectgcatta ggaagcagcc cagtagtagg 4980
ttgaggccgt tgagcaccgc cgccgcaagg aatggtgcat gcaaggagat ggcgcccaac 5040
agtccccegg ccacggggcece tgccaccata cccacgccga aacaagcget catgagcccg 5100
aagtggcgag cccgatctte cccatcggtg atgtcggcga tataggcgcecc agcaaccgca 5160
cctgtggege cggtgatgcee ggccacgatg cgtccggegt agaggatcga gatctcgatce 5220
ccgcgaaatt aatacgactce actatagggg aattgtgagce ggataacaat tcccectctag 5280
aaataatttt gtttaacttt aagaaggaga tataccatgg gccatcatca tcatcatcat 5340
catcatcatc acagcagcgg ccatatcgaa ggtcgtcata tgatggagaa gactgagctg 5400
atccagaagg ccaagctggc cgagcaggcc gagcgctacg acgacatggce cacctgcatg 5460
aaggcagtga ccgagcaggg cgccgagcetg tccaacgagg agcgcaacct getctcegtg 5520
gcctacaaga acgtggtegg gggccgcagg tccgectgga gggtcatcte tagcatcgag 5580
cagaagaccg acacctccga caagaagttg cagctgatta aggactatcg ggagaaagtg 5640
gagtccgage tgagatccat ctgcaccacg gtgctggaat tgttggataa atatttaata 5700
gccaatgcaa ctaatccaga gagtaaggtc ttctatctga aaatgaaggg tgattacttc 5760
cggtaccttg ctgaagttgc gtgtggtgat gatcgaaaac aaacgataga taattcccaa 5820
ggagcttacc aagaggcatt tgatataagc aagaaagaga tgcaacccac acacccaatc 5880
cgectgggge ttgctettaa cttttetgta ttttactatg agattcttaa taacccagag 5940
cttgcctgeca cgctggctaa aacggctttt gatgaggcca ttgctgaact tgatacactg 6000
aatgaagact catacaaaga cagcaccctc atcatgcagt tgcttagaga caacctaaca 6060
ctttggacat cagacagtgc aggagaagaa tgtgatgcgg cagaaggggc tgaaaacccg 6120
aattctggcet cgageggtgg tggcgggagce ggaggtggag ggtcecgtcagg tgtgaccgge 6180
taccggcetgt tcgaggagat tctgtaagga tccggctgect aacaaagccc gaaaggaagce 6240
tgagttggct gctgccaccg ctgagcaata actagcataa ccccttgggg cctctaaacg 6300
ggtcttgagg ggttttttge tgaaaggagg aactatatcc ggatatcccg caagaggccc 6360
ggcagtaccg gcataaccaa gcctatgect acagcatcca gggtgacggt gccgaggatg 6420
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acgatgageg cattgttaga tttcatacac ggtgcctgac tgegttagea atttaactgt

gataaactac cgcattaaag cttatcgatg ataagctgtc aaacatgaga a

<210> SEQ ID NO 63
<211> LENGTH: 6297

<212> TYPE

: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct

<400> SEQUENCE: 63

gacggatcgg

ccgeatagtt

cgagcaaaat

ttagggttag

gattattgac

tggagttceg

ccecgeccatt

attgacgtca

atcatatgcc

atgcccagta

tcgctattac

actcacgggg

aaaatcaacg

gtaggegtgt

ctgcttactg

gtttaaactt

tggggactgg

gtccagttty

cggtgaaaat

cgaccaaatg

ctttaaggtg

gaactattte

aacagggacc

ctcecatgetg

tggaggctcg

cctggaggcg

gccecatgagy

cteeegacayg

agctcattcc

cactggagta

ttttgagata

ctagagggcec

gagatctcce

aagccagtat

ttaagctaca

gegttttgey

tagttattaa

cgttacataa

gacgtcaata

atgggtggag

aagtacgccc

catgacctta

catggtgatg

atttccaagt

ggactttcca

acggtgggag

gcttatcgaa

aagcttggta

gaacagacag

ctgcagaate

gccctgaaga

gcccagateyg

atcctgecct

ggacggeegt

ctgtggaacg

ttecegagtaa

ageggtgeceyg

ctcttcaacg

cteeggaage

gccagtactg

tctccagett

gtctetggee

cctgatgatg

cgtttaaacc

gatcccctat

ctgetcecetg

acaaggcaag

ctgettegeg

tagtaatcaa

cttacggtaa

atgacgtatg

tatttacggt

cctattgacg

tgggacttte

cggttttgge

ctccacccca

aaatgtcgta

gtctatataa

attaatacga

ccgagetegg

ccgectacaa

tcegecgtgte

tcgacatcca

aagaggtgtt

atggcacact

atgaaggcat

gcaacaaaat

ccatcaacag

ggcatcagat

ccgtcatgaa

tgeecgacte

atgcaggcac

ctctgcagtt

cagcagctac

tacttgtegt

cgctgatcag

ggtgcactct

cttgtgtgtt

gcttgaccga

atgtacggge

ttacggggte

atggcccgece

ttcccatagt

aaactgccca

tcaatgacgg

ctacttggea

agtacatcaa

ttgacgtcaa

acaactccge

gcagagetet

ctcactatag

atccatggte

cctggaccaa

cgtaactceg

tgtcatcatc

taaggtggtg

ggtaatcgac

cgeegtgtte

tatcgacgag

tgggagttcece

cgtgcacgte

ccccaagacg

cttettcaag

tgcaggagcec

gggagctgtt

acccacaget

categtettt

cctecgactgt

cagtacaatc

ggaggtcgcet

caattgcatg

cagatatacg

attagttcat

tggetgaceyg

aacgccaata

cttggcagta

taaatggccc

gtacatctac

tgggcgtgga

tgggagtttyg

cccattgacg

ctggctaact

ggagacccaa

ttecacacteyg

gtccttgaac

atccaaagga

ccgtatgaag

tacecctgtygy

ggggttacgc

gacggcaaaa

cgcctgatca

ggtggtggcy

cgcggggact

gccaacgtge

cegecggage

ctgactccac

tctcctggga

cagcatctte

gtagtcgegyg

gecttectagt

tgctctgatg

gagtagtgcyg

aagaatctgce

cgttgacatt

agcccatata

cccaacgacce

gggactttecce

catcaagtgt

gcctggeatt

gtattagtca

tageggtttg

ttttggcace

caaatgggcyg

agagaaccca

getggctage

aagatttegt

agggaggtgt

ttgteeggay

gtctgagege

atgatcatca

cgaacatgct

agatcactgt

cccecgacgyg

ggagcggagy

cggagaccga

cccagacegt

ccaaatccca

agcatgttcg

cactgacccce

gacagtctte

ccgetegagt

tgccageccat

6480

6531

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920
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ctgttgtttg ccccteccee gtgecttect tgaccctgga aggtgccact cccactgtcee 1980
tttcctaata aaatgaggaa attgcatcgce attgtctgag taggtgtcat tctattctgg 2040
ggggtggggt ggggcaggac agcaaggggg aggattggga agacaatagc aggcatgcetg 2100
gggatgcggt gggctctatg gcettectgagg cggaaagaac cagctgggge tctagggggt 2160
atccccacge gccctgtage ggcgcattaa gecgeggeggg tgtggtggtt acgcegcageg 2220
tgaccgctac acttgcecage geccectagege ccgetecttt cgetttette ccttecttte 2280
tcgeccacgtt cgccggettt ccccgtcaag ctctaaateg ggggetceect ttagggttee 2340
gatttagtgc tttacggcac ctcgacccca aaaaacttga ttagggtgat ggttcacgta 2400
gtgggccatc gccctgatag acggttttte geccctttgac gttggagtcce acgttcettta 2460
atagtggact cttgttccaa actggaacaa cactcaaccc tatctecggtce tattcettttg 2520
atttataagg gattttgccg atttcggect attggttaaa aaatgagctg atttaacaaa 2580
aatttaacgc gaattaattc tgtggaatgt gtgtcagtta gggtgtggaa agtccccagg 2640
ctcceccageca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccaggtgtgg 2700
aaagtcccca ggctccccag caggcagaag tatgcaaage atgcatctca attagtcage 2760
aaccatagtc ccgecccctaa ctecegeccat ccecgeccecta actccgecca gttccgecca 2820
ttctcegece catggctgac taattttttt tatttatgeca gaggccgagg ccgcectctge 2880
ctctgagecta ttccagaagt agtgaggagg cttttttgga ggcctaggct tttgcaaaaa 2940
gctcecggga gettgtatat ccattttegg atctgatcaa gagacaggat gaggatcgtt 3000
tcgcatgatt gaacaagatg gattgcacgc aggttctcecg geccgettggg tggagaggcet 3060
attcggctat gactgggcac aacagacaat cggctgctet gatgecgceg tgttccgget 3120
gtcagcgcag gggcgcccgg ttcectttttgt caagaccgac ctgtcecggtg ccectgaatga 3180
actgcaggac gaggcagcgc ggctategtg getggecacg acgggcgttce cttgcgcage 3240
tgtgctcgac gttgtcactg aagcgggaag ggactggctg ctattgggcg aagtgccggg 3300
gcaggatcte ctgtcatcte accttgctce tgccgagaaa gtatccatca tggctgatge 3360
aatgcggegg ctgcatacge ttgatccgge tacctgccca ttcgaccacc aagcgaaaca 3420
tcgcatcgag cgagcacgta ctcggatgga agccggtett gtcgatcagg atgatctgga 3480
cgaagagcat caggggctcg cgccagecga actgttegec aggctcaagg cgcgcatgec 3540
cgacggcgag gatctcgteg tgacccatgg cgatgectge ttgccgaata tcatggtgga 3600
aaatggccge ttttcectggat tcatcgactg tggccggetg ggtgtggegg accgctatca 3660
ggacatagcg ttggctaccce gtgatattge tgaagagctt ggcggcgaat gggctgaccg 3720
cttcctegtg ctttacggta tcgccgectece cgattcecgcag cgcatcgect tcectatcgect 3780
tcttgacgag ttcttctgag cgggactctg gggttcgaaa tgaccgacca agcgacgccc 3840
aacctgccat cacgagattt cgattccacc gccgecttet atgaaaggtt gggcttcgga 3900
atcgttttece gggacgccgg ctggatgatce ctccagegeg gggatctcat getggagtte 3960
ttcgcccace ccaacttgtt tattgcaget tataatggtt acaaataaag caatagcatc 4020
acaaatttca caaataaagc atttttttca ctgcattcta gttgtggttt gtccaaactc 4080
atcaatgtat cttatcatgt ctgtataccg tcgacctcta gctagagctt ggcgtaatca 4140
tggtcatage tgtttcctgt gtgaaattgt tatccgctca caattccaca caacatacga 4200
gccggaagca taaagtgtaa agectggggt gcctaatgag tgagctaact cacattaatt 4260
gcgttgeget cactgcccge tttceccagtcecg ggaaacctgt cgtgccaget gcattaatga 4320
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atcggccaac gcgcggggag aggceggtttg cgtattggge getctteege ttectegete 4380
actgactcgc tgcgctceggt cgtteggetg cggecgagegg tatcagetca ctcaaaggcg 4440
gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg agcaaaaggc 4500
cagcaaaagg ccaggaaccg taaaaaggcc gcgttgectgg cgtttttcca taggctccge 4560
ccccctgacg agcatcacaa aaatcgacgce tcaagtcaga ggtggcgaaa cccgacagga 4620
ctataaagat accaggcgtt tccccctgga agctcecteg tgcgetcetece tgttccgace 4680
ctgcecgetta ccggatacct gtccgecttt ctececcttegg gaagegtgge getttcetceat 4740
agctcacget gtaggtatct cagttcecggtg taggtcegttce gctccaaget gggetgtgtg 4800
cacgaaccce ccgttcagee cgaccgectge gecttatceg gtaactatcecg tcecttgagtcee 4860
aacccggtaa gacacgactt atcgccactg gcagcageca ctggtaacag gattagcaga 4920
gcgaggtatg taggcggtge tacagagttc ttgaagtggt ggcctaacta cggctacact 4980
agaagaacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 5040
ggtagctctt gatcecggcaa acaaaccacc gctggtageg gtttttttgt ttgcaagcag 5100
cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct 5160
gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt atcaaaaagg 5220
atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat 5280
gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc 5340
tgtctatttc gttcatccat agttgcctga ctcccegteg tgtagataac tacgatacgg 5400
gagggcttac catctggccce cagtgctgca atgataccge gagacccacg ctcaccggct 5460
ccagatttat cagcaataaa ccagccagcc ggaagggcecg agcgcagaag tggtcctgca 5520
actttatceg cctcecatcca gtctattaat tgttgecggg aagctagagt aagtagttceg 5580
ccagttaata gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt gtcacgectcg 5640
tcgtttggta tggcttcatt cagctcecggt tceccaacgat caaggcgagt tacatgatcce 5700
cccatgttgt gcaaaaaagc ggttagctcc tteggtecte cgatcgttgt cagaagtaag 5760
ttggccgecag tgttatcact catggttatg gcagcactge ataattctcet tactgtcatg 5820
ccatccgtaa gatgctttte tgtgactggt gagtactcaa ccaagtcatt ctgagaatag 5880
tgtatgcgge gaccgagttg ctcttgecceg gegtcaatac gggataatac cgcgccacat 5940
agcagaactt taaaagtgct catcattgga aaacgttctt cggggcgaaa actctcaagg 6000
atcttaccgc tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca 6060
gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggca aaatgccgca 6120
aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttccet ttttcaatat 6180
tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag 6240
aaaaataaac aaataggggt tccgcgcaca tttceccccgaa aagtgccacc tgacgtce 6297

<210> SEQ ID NO 64
<211> LENGTH: 6270

<212> TYPE

: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
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<400> SEQUENCE: 64

gacggatcgg gagatctcece gatcccctat ggtgcactcet cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctcectg cttgtgtgtt ggaggtcget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgce 180
ttagggttag gegttttgeg ctgcttegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggcccgec tggctgaccg cccaacgace 360
cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccce gectggcatt 540
atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttgge agtacatcaa tgggcgtgga tagcggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720
aaaatcaacg ggactttcca aaatgtcgta acaactcecge cccattgacg caaatgggeg 780
gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gecttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccgagctcgg atccgccggg catcagatcg tgcacgtcecg 960
cggggactcg gagaccgacce tggaggeget cttcaacgec gtcatgaacc ccaagacggce 1020
caacgtgcce cagaccgtgce ccatgaggct ccggaagctg cccgactcecct tcecttcaagece 1080
gececggagece aaatcccact cccgacagge cagtactgat gcaggcactg caggagccct 1140
gactccacag catgttcgag ctcattccte tccagettet ctgcagttgg gagcetgttte 1200
tcectgggaca ctgaccccca ctggagtagt ctctggccca gcagctacac ccacagctca 1260
gcatcttcga cagtcttett ttgagatacce tgatgatgta ggctcgageg gtggtggegg 1320
gagcggaggt ggagggtegt caggtgtcett cacactcgaa gatttcegttg gggactggga 1380
acagacagcc gcctacaacc tggaccaagt ccttgaacag ggaggtgtgt ccagtttget 1440
gcagaatctc gececgtgteceg taactceccgat ccaaaggatt gtceccggageg gtgaaaatge 1500
cctgaagatc gacatccatg tcatcatccce gtatgaaggt ctgagcgccg accaaatggce 1560
ccagatcgaa gaggtgttta aggtggtgta ccctgtggat gatcatcact ttaaggtgat 1620
cctgccctat ggcacactgg taatcgacgg ggttacgccg aacatgctga actatttcegg 1680
acggccgtat gaaggcatcg ccgtgttcecga cggcaaaaag atcactgtaa cagggaccct 1740
gtggaacggc aacaaaatta tcgacgagcg cctgatcacc cccgacgget ccatgetgtt 1800
ccgagtaacce atcaacagceg cggcecgeteg agtctagagg gceccgtttaa acccgctgat 1860
cagcctcgac tgtgeccttet agttgccage catctgttgt ttgecccecctece cccgtgectt 1920
ccttgaccet ggaaggtgcece actcccactg tecttteccta ataaaatgag gaaattgcat 1980
cgecattgtet gagtaggtgt cattctatte tggggggtgg ggtggggcag gacagcaagg 2040
gggaggattg ggaagacaat agcaggcatg ctggggatgc ggtgggctct atggcttcetg 2100
aggcggaaag aaccagctgg ggctctaggg ggtatcccca cgegecctgt agcggcgcat 2160
taagcgcegge gggtgtggtg gttacgegca gegtgaccge tacacttgec agcgccctag 2220
cgecegetee tttegettte tteccttect ttetegecac gttegecgge tttececgte 2280
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aagctctaaa tcgggggcte cctttagggt tceccgatttag tgctttacgg cacctcgacce 2340
ccaaaaaact tgattagggt gatggttcac gtagtgggcc atcgccctga tagacggttt 2400
ttcgecccttt gacgttggag tccacgttcect ttaatagtgg actcttgttc caaactggaa 2460
caacactcaa ccctatcteg gtctattett ttgatttata agggattttg ccgatttegg 2520
cctattggtt aaaaaatgag ctgatttaac aaaaatttaa cgcgaattaa ttctgtggaa 2580
tgtgtgtcag ttagggtgtg gaaagtcccce aggctcccca gcaggcagaa gtatgcaaag 2640
catgcatctc aattagtcag caaccaggtg tggaaagtcc ccaggctccc cagcaggcag 2700
aagtatgcaa agcatgcatc tcaattagtc agcaaccata gtcccgceccece taactcecgece 2760
catcccgece ctaactccge ccagtteccecge ccattctceceg cceccatgget gactaatttt 2820
ttttatttat gcagaggccyg aggccgectce tgcctcectgag ctattccaga agtagtgagg 2880
aggctttttt ggaggcctag gecttttgcaa aaagctccecg ggagettgta tatccatttt 2940
cggatctgat caagagacag gatgaggatc gtttcgcatg attgaacaag atggattgca 3000
cgcaggttct ccggeccgett gggtggagag gctattcgge tatgactggg cacaacagac 3060
aatcggctge tctgatgecg cegtgtteeg getgtcageg caggggegece cggttetttt 3120
tgtcaagacc gacctgtcceg gtgccctgaa tgaactgcag gacgaggcag cgcggctatce 3180
gtggctggee acgacgggeg ttecttgege agectgtgcte gacgttgtca ctgaageggg 3240
aagggactgg ctgctattgg gcgaagtgcc ggggcaggat ctcctgtcat ctcaccttge 3300
tcctgccgag aaagtatcca tcatggetga tgcaatgegg cggctgcata cgettgatce 3360
ggctacctge ccattcgacce accaagcgaa acatcgcatc gagcgagcac gtactcggat 3420
ggaagceggt cttgtcgatce aggatgatct ggacgaagag catcaggggce tcgcgcecage 3480
cgaactgttc gccaggctca aggegegcat geccgacgge gaggatcteg tegtgaccca 3540
tggcgatgce tgcttgccga atatcatggt ggaaaatgge cgcttttctg gattcatcga 3600
ctgtggcecgg ctgggtgtgg cggaccgcta tcaggacata gecgttggcta cccgtgatat 3660
tgctgaagag cttggcggceg aatgggetga ccgettecte gtgcectttacg gtatcgecge 3720
tcccgatteg cagcgcatceg ccttcectateg ccttettgac gagttcecttet gagegggact 3780
ctggggttcg aaatgaccga ccaagcgacg cccaacctge catcacgaga tttcgattcc 3840
accgecgect tctatgaaag gttgggctte ggaatcgttt tceccgggacge cggctggatg 3900
atcctccage geggggatct catgectggag ttcttegecce accccaactt gtttattgea 3960
gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt 4020
tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca tgtctgtata 4080
ccgtegacct ctagctagag cttggcgtaa tcatggtcat agectgtttcecc tgtgtgaaat 4140
tgttatccge tcacaattcc acacaacata cgagccggaa gcataaagtg taaagcctgg 4200
ggtgcctaat gagtgagcta actcacatta attgecgttge gctcactgecce cgctttecag 4260
tcgggaaacce tgtcgtgcca gectgcattaa tgaatcggece aacgcgeggg gagaggceggt 4320
ttgcgtattg ggcgctctte cgettecteg ctcactgact cgctgcgetce ggtcgttegg 4380
ctgcggcegag cggtatcage tcactcaaag gcggtaatac ggttatccac agaatcaggg 4440
gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag 4500
gcegegttge tggegttttt ccataggcte cgccccecctg acgagcatca caaaaatcga 4560
cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggce dgtttcccect 4620
ggaagctcce tcgtgegetce tcctgttecg accctgecge ttaccggata cctgtecgec 4680
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tttctcectt cgggaagcegt ggcgetttet catagctcac gctgtaggta tctcagttcg 4740
gtgtaggtcg ttcgctccaa gctgggetgt gtgcacgaac cccccgttca gecccgaccgce 4800
tgcgccttat ccggtaacta tcgtcttgag tccaacccgg taagacacga cttatcgceca 4860
ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg tgctacagag 4920
ttcttgaagt ggtggcctaa ctacggctac actagaagaa cagtatttgg tatctgcget 4980
ctgctgaage cagttacctt cggaaaaaga gttggtagect cttgatccgg caaacaaacc 5040
accgctggta geggtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct 5100
caagaagatc ctttgatctt ttctacgggg tctgacgctc agtggaacga aaactcacgt 5160
taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa 5220
aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga cagttaccaa 5280
tgcttaatca gtgaggcacc tatctcagcg atctgtctat ttecgttcatc catagttgec 5340
tgactcceceg tcegtgtagat aactacgata cgggagggcet taccatctgg ccccagtget 5400
gcaatgatac cgcgagaccc acgctcaccg gctccagatt tatcagcaat aaaccagcca 5460
gccggaaggg ccgagcegcag aagtggtcect gcaactttat ccgcctcecat ccagtctatt 5520
aattgttgcce gggaagctag agtaagtagt tcgccagtta atagtttgcg caacgttgtt 5580
gccattgeta caggcatcegt ggtgtcacge tcgtegtttg gtatggette attcagcetcec 5640
ggttcccaac gatcaaggcg agttacatga tcccccatgt tgtgcaaaaa agcggttage 5700
tcectteggte ctecgategt tgtcagaagt aagttggceg cagtgttatc actcatggtt 5760
atggcagcac tgcataattc tcttactgtc atgccatcecg taagatgcett ttcectgtgact 5820
ggtgagtact caaccaagtc attctgagaa tagtgtatgc ggcgaccgag ttgctcecttge 5880
ccggegtcaa tacgggataa taccgcgcca catagcagaa ctttaaaagt gctcatcatt 5940
ggaaaacgtt cttcggggcg aaaactctca aggatcttac cgctgttgag atccagtteg 6000
atgtaaccca ctcgtgcacc caactgatct tcagcatctt ttactttcac cagcgtttcet 6060
gggtgagcaa aaacaggaag gcaaaatgcc gcaaaaaagg gaataagggc gacacggaaa 6120
tgttgaatac tcatactctt cctttttcaa tattattgaa gcatttatca gggttattgt 6180
ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgcgce 6240
acatttccece gaaaagtgcce acctgacgte 6270
<210> SEQ ID NO 65
<211> LENGTH: 5856
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
<400> SEQUENCE: 65
gacggatcgg gagatctcce gatcccctat ggtgcactct cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctcecctg cttgtgtgtt ggaggtcget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgce 180
ttagggttag gegttttgeg ctgcttegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggcccgec tggctgaccg cccaacgace 360
cccgeccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
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attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccce gectggcatt 540
atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttgge agtacatcaa tgggcgtgga tageggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacce 720
aaaatcaacg ggactttcca aaatgtcgta acaactcege cccattgacg caaatgggeg 780
gtaggegtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccgagctegg atccatggtg accggctace ggctgttega 960
ggagattcte gggagttceeg gtggtggegg gageggaggt ggaggcetega geggtgecgg 1020
gcatcagatc gtgcacgtece gecggggacte ggagaccgac ctggaggcege tcttcaacge 1080
cgtcatgaac cccaagacgg ccaacgtgcece ccagaccgtg cccatgaggce tcecggaagcet 1140
gececgactee ttettcaage cgeccggagece caaatcccac tcccgacagg ccagtactga 1200
tgcaggcact gcaggagccc tgactccaca gcatgttcecga getcattcet ctecagette 1260
tctgcagttg ggagctgttt ctectgggac actgacccecce actggagtag tctctggece 1320
agcagctaca cccacagctc agcatctteg acagtcttet tttgagatac ctgatgatgt 1380
acttgtcgte atcgtctttg tagtcgegge cgctcgagtce tagagggccce gtttaaacce 1440
gctgatcage ctcgactgtg ccttectagtt gccagccatce tgttgtttge ccctcccecg 1500
tgccttectt gaccctggaa ggtgccacte ccactgtcect ttcctaataa aatgaggaaa 1560
ttgcatcgca ttgtctgagt aggtgtcatt ctattctggg gggtggggtg gggcaggaca 1620
gcaaggggga ggattgggaa gacaatagca ggcatgctgg ggatgcggtg ggctctatgg 1680
cttctgaggce ggaaagaacc agctggggcet ctagggggta tccccacgeg ccctgtageg 1740
gcgcattaag cgcggegggt gtggtggtta cgcgcagegt gaccgctaca cttgccageg 1800
ccctagegec cgctcecttte getttettece cttectttet cgccacgtte geeggettte 1860
cccgtcaage tctaaatcgg gggctcecctt tagggttceg atttagtget ttacggcacce 1920
tcgaccccaa aaaacttgat tagggtgatg gttcacgtag tgggccatcg ccctgataga 1980
cggtttttecg ccctttgacg ttggagtcca cgttctttaa tagtggactc ttgttccaaa 2040
ctggaacaac actcaaccct atctcggtcet attcttttga tttataaggg attttgccga 2100
tttcggecta ttggttaaaa aatgagctga tttaacaaaa atttaacgcg aattaattct 2160
gtggaatgtg tgtcagttag ggtgtggaaa gtccccaggc tccccagcag gcagaagtat 2220
gcaaagcatg catctcaatt agtcagcaac caggtgtgga aagtccccag gctccccage 2280
aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcc cgcccctaac 2340
tccgeccate ccgeccectaa ctceccgeccag tteccgeccat tetceccgeccce atggectgact 2400
aatttttttt atttatgcag aggccgaggc cgcctctgec tctgagctat tccagaagta 2460
gtgaggaggc ttttttggag gcctaggett ttgcaaaaag ctcccgggag cttgtatatce 2520
cattttcgga tctgatcaag agacaggatg aggatcgttt cgcatgattg aacaagatgg 2580
attgcacgca ggttctccgg ccgettgggt ggagaggcta ttcggctatg actgggcaca 2640
acagacaatc ggctgctctg atgccgeccgt gttceccggetg tcagcecgcagg ggcgeccggt 2700
tctttttgte aagaccgacc tgtccggtgce cctgaatgaa ctgcaggacg aggcagcgcg 2760
gctategtgg ctggccacga cgggegttcee ttgcgcaget gtgctcgacg ttgtcactga 2820
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agcgggaagg gactggctgce tattgggcga agtgcegggg caggatctec tgtcatctca 2880
ccttgctect gccgagaaag tatccatcat ggctgatgca atgcggcggce tgcatacget 2940
tgatccgget acctgcccat tcgaccacca agcgaaacat cgcatcgagce gagcacgtac 3000
tcggatggaa gccggtettg tcgatcagga tgatctggac gaagagcatc aggggctcge 3060
gccagcecgaa ctgttegeca ggctcaagge gcgcatgcce gacggcgagg atctcegtegt 3120
gacccatggce gatgcctget tgccgaatat catggtggaa aatggccget tttcetggatt 3180
catcgactgt ggccggctgg gtgtggegga ccgctatcag gacatagegt tggctacccg 3240
tgatattgct gaagagcttg gcggcgaatg ggctgaccge ttecctegtge tttacggtat 3300
cgccgcetecee gattcgcage gcatcgectt ctatcgectt cttgacgagt tcttetgage 3360
gggactctgg ggttcgaaat gaccgaccaa gcgacgccca acctgccatce acgagatttce 3420
gattccacecg ccgectteta tgaaaggttg ggcttcggaa tecgtttteceg ggacgccgge 3480
tggatgatcc tccagcecgegg ggatctcatg ctggagttet tcegeccaccce caacttgttt 3540
attgcagctt ataatggtta caaataaagc aatagcatca caaatttcac aaataaagca 3600
tttttttcac tgcattctag ttgtggtttg tccaaactca tcaatgtatc ttatcatgtce 3660
tgtataccgt cgacctctag ctagagcttg gecgtaatcat ggtcataget gtttectgtg 3720
tgaaattgtt atccgctcac aattccacac aacatacgag ccggaagcat aaagtgtaaa 3780
gcectggggtyg cctaatgagt gagctaactce acattaattg cgttgcegete actgeccget 3840
ttccagtegg gaaacctgte gtgccagetg cattaatgaa tcggccaacg cgcggggaga 3900
ggcggtttge gtattgggeg ctcecttecceget tectegetca ctgacteget gegeteggte 3960
gttcggetge ggcgageggt atcagcetcac tcaaaggcgg taatacggtt atccacagaa 4020
tcaggggata acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt 4080
aaaaaggccg cgttgetgge gtttttecat aggctccgec cccctgacga gcatcacaaa 4140
aatcgacgct caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt 4200
ccecectggaa getcectegt gegetctect gtteccgacce tgccgettac cggatacctg 4260
tcecgecttte teccctteggg aagcegtggeg ctttcetcata getcacgetg taggtatcte 4320
agttcggtgt aggtecgttceg ctcecaagetg ggetgtgtge acgaaccccec cgttcagecce 4380
gaccgectgeg ccttatcegg taactatcgt cttgagtcca acccggtaag acacgactta 4440
tcgecactgg cagcagcecac tggtaacagg attagcagag cgaggtatgt aggcggtgcet 4500
acagagttct tgaagtggtg gcctaactac ggctacacta gaagaacagt atttggtatce 4560
tgcgetcetge tgaagcecagt taccttegga aaaagagttg gtagetcettg atccggcaaa 4620
caaaccaccg ctggtagcegg tttttttgtt tgcaagcagce agattacgcg cagaaaaaaa 4680
ggatctcaag aagatccttt gatcttttcet acggggtetg acgctcagtg gaacgaaaac 4740
tcacgttaag ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta 4800
aattaaaaat gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt 4860
taccaatgct taatcagtga ggcacctatc tcagcgatct gtctatttceg ttcatccata 4920
gttgcctgac tccecegtegt gtagataact acgatacggg agggcttacce atctggcccce 4980
agtgctgcaa tgataccgcg agacccacgce tcaccggctce cagatttatc agcaataaac 5040
cagccagccg gaagggccga gcgcagaagt ggtcectgcaa ctttatccge ctecatccag 5100
tctattaatt gttgccggga agctagagta agtagttcge cagttaatag tttgcgcaac 5160
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gttgttgcca ttgctacagg catcgtggtg tcacgctegt cgtttggtat ggcttcattce 5220
agcteecggtt cccaacgatce aaggcgagtt acatgatccecce ccatgttgtg caaaaaagcg 5280
gttagctcect tcggtcecctcece gatcgttgte agaagtaagt tggccgcagt gttatcactce 5340
atggttatgg cagcactgca taattctctt actgtcatgce catccgtaag atgcettttet 5400
gtgactggtg agtactcaac caagtcattc tgagaatagt gtatgcggcg accgagttge 5460
tcttgececegg cgtcaatacg ggataatacce gcgccacata gcagaacttt aaaagtgcetce 5520
atcattggaa aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatce 5580
agttcgatgt aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage 5640
gtttctgggt gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca 5700
cggaaatgtt gaatactcat actcttectt tttcaatatt attgaagcat ttatcagggt 5760
tattgtctca tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt 5820
ccgegecacat ttececcgaaa agtgccacct gacgte 5856
<210> SEQ ID NO 66
<211> LENGTH: 5829
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
<400> SEQUENCE: 66
gacggatcgg gagatctcece gatcccctat ggtgcactct cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctcectg cttgtgtgtt ggaggtceget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180
ttagggttag gegttttgeg ctgcttegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggccecgec tggctgaccg cccaacgacc 360
cccgecccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540
atgcccagta catgacctta tgggactttce ctacttggea gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttggce agtacatcaa tgggcgtgga tagcggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacce 720
aaaatcaacg ggactttcca aaatgtcgta acaactccge cccattgacg caaatgggcg 780
gtaggegtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccgagctegg atccgccggg catcagatcg tgcacgtccg 960
cggggactcg gagaccgacc tggaggcegcet cttcaacgec gtcatgaacc ccaagacggce 1020
caacgtgccce cagaccgtgce ccatgaggct ccggaagcetg cccgactccet tcettcaagec 1080
gccggagece aaatcccact cccgacagge cagtactgat gcaggcactg caggagccct 1140
gactccacag catgttcgag ctcattccte tccagettet ctgcagttgg gagectgttte 1200
tcctgggaca ctgaccccca ctggagtagt ctctggccca gcagctacac ccacagctca 1260
gcatcttcga cagtettett ttgagatacc tgatgatgta ggctcgageg gtggtggegg 1320
gagcggaggt ggagggtcgt caggtgtgac cggctaccgg ctgttcgagg agattctgge 1380
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ggccgetega gtctagaggg cccgtttaaa cccgctgatce agcctcgact gtgecttceta 1440
gttgccagece atctgttgtt tgcccctece cecgtgectte cttgaccctg gaaggtgcca 1500
ctcccactgt cctttcctaa taaaatgagg aaattgcatc gcattgtctg agtaggtgtc 1560
attctattct ggggggtggg gtggggcagg acagcaaggg ggaggattgg gaagacaata 1620
gcaggcatge tggggatgceg gtgggcteta tggcttctga ggcggaaaga accagctggg 1680
gctectagggg gtatccccac gcgeccctgta geggegecatt aagcgeggeg ggtgtggtgg 1740
ttacgcgcag cgtgaccgct acacttgcca gegccctage geccgctect ttegetttet 1800
tcececttectt tectcegecacg ttcecgecgget tteccccegteca agectctaaat cgggggetcece 1860
ctttagggtt ccgatttagt gctttacggce acctcgaccce caaaaaactt gattagggtg 1920
atggttcacg tagtgggcca tcgccctgat agacggtttt tcgeccctttg acgttggagt 1980
ccacgttctt taatagtgga ctcttgttcc aaactggaac aacactcaac cctatctecgg 2040
tctattcttt tgatttataa gggattttgc cgatttcgge ctattggtta aaaaatgagc 2100
tgatttaaca aaaatttaac gcgaattaat tctgtggaat gtgtgtcagt tagggtgtgg 2160
aaagtcccca ggctceccccag caggcagaag tatgcaaagce atgcatctca attagtcage 2220
aaccaggtgt ggaaagtccc caggctcccce agcaggcaga agtatgcaaa gcatgcatct 2280
caattagtca gcaaccatag tcccgceccect aactccgceece atcceccgeccce taactcecgec 2340
cagttccgee cattctceccge cccatggetg actaattttt tttatttatg cagaggccga 2400
ggccgectet gectetgage tattccagaa gtagtgagga ggecttttttg gaggectagg 2460
cttttgcaaa aagctcccgg gagcttgtat atccattttce ggatctgatc aagagacagg 2520
atgaggatcg tttcgcatga ttgaacaaga tggattgcac gcaggttctc cggccgettg 2580
ggtggagagg ctattcggcet atgactggge acaacagaca atcggctget ctgatgccge 2640
cgtgtteegg ctgtcagege aggggcegecce ggttettttt gtcaagaccg acctgtecegg 2700
tgccctgaat gaactgcagg acgaggcagce gcggctateg tggctggcca cgacgggcegt 2760
tcecttgegea getgtgeteg acgttgtcac tgaagcggga agggactgge tgctattggg 2820
cgaagtgccg gggcaggatc tcctgtcatce tcaccttget cctgeccgaga aagtatccat 2880
catggctgat gcaatgcggce ggctgcatac gecttgatceg gctacctgec cattcgacca 2940
ccaagcgaaa catcgcatcg agcgagcacg tactcggatg gaagccggtce ttgtcgatca 3000
ggatgatctg gacgaagagce atcaggggcet cgcgccagec gaactgttcg ccaggctcaa 3060
ggcgcegecatg cccgacggeg aggatctegt cgtgacccat ggcgatgect gettgceccgaa 3120
tatcatggtg gaaaatggcce gettttetgg attcatcgac tgtggeccgge tgggtgtgge 3180
ggaccgctat caggacatag cgttggctac ccgtgatatt gectgaagage ttggcggcga 3240
atgggctgac cgcttecteg tgctttacgg tatcgecget ccecgattege agegcatcege 3300
cttctatcge cttcttgacg agttcttcectg agcgggactce tggggttcga aatgaccgac 3360
caagcgacgce ccaacctgcec atcacgagat ttcgattcca ccgcecgectt ctatgaaagg 3420
ttgggctteg gaatcgtttt ccgggacgcece ggctggatga tcectccageg cggggatcete 3480
atgctggagt tcttcgccca ccccaacttg tttattgcag cttataatgg ttacaaataa 3540
agcaatagca tcacaaattt cacaaataaa gcattttttt cactgcattc tagttgtggt 3600
ttgtccaaac tcatcaatgt atcttatcat gtctgtatac cgtcgacctc tagctagagc 3660
ttggcgtaat catggtcata gectgtttect gtgtgaaatt gttatccget cacaattcca 3720
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cacaacatac gagccggaag cataaagtgt aaagcctggg gtgcctaatg agtgagctaa 3780
ctcacattaa ttgcgttgeg ctcactgecce getttecagt cgggaaacct gtcecgtgecag 3840
ctgcattaat gaatcggcca acgcgcgggg agaggceggtt tgcgtattgg gegcetcttee 3900
gcttectege tcactgacte getgegeteg gtegttegge tgcggcgage ggtatcaget 3960
cactcaaagg cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg 4020
tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttget ggegttttte 4080
cataggctcc gecccectga cgagcatcac aaaaatcgac gcotcaagtca gaggtggcga 4140
aacccgacag gactataaag ataccaggceg tttcecccecctg gaagetcecect cgtgegetet 4200
cctgttecga ccctgeeget taccggatac ctgtccgect ttectccctte gggaagegtg 4260
gcgetttete atagetcacg ctgtaggtat ctcagttegg tgtaggtcegt tcegetcecaag 4320
ctgggctgtg tgcacgaacc ccccgttcag cccgaccget gegecttatce cggtaactat 4380
cgtcttgagt ccaacccggt aagacacgac ttatcgceccac tggcagcagce cactggtaac 4440
aggattagca gagcgaggta tgtaggcggt gctacagagt tcttgaagtg gtggcctaac 4500
tacggctaca ctagaagaac agtatttggt atctgegetce tgctgaagec agttaccttce 4560
ggaaaaagag ttggtagctc ttgatccgge aaacaaacca ccgctggtag cggttttttt 4620
gtttgcaagc agcagattac gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt 4680
tctacggggt ctgacgctca gtggaacgaa aactcacgtt aagggatttt ggtcatgaga 4740
ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa aatgaagttt taaatcaatc 4800
taaagtatat atgagtaaac ttggtctgac agttaccaat gcttaatcag tgaggcacct 4860
atctcagcga tctgtctatt tcgttcatcce atagttgect gactcceccgt cgtgtagata 4920
actacgatac gggagggctt accatctggc cccagtgctg caatgatacc gcgagaccca 4980
cgctcaccgg ctccagattt atcagcaata aaccagccag ccggaagggce cgagcgcaga 5040
agtggtcctg caactttatc cgcctccate cagtctatta attgttgccg ggaagctaga 5100
gtaagtagtt cgccagttaa tagtttgcgce aacgttgttg ccattgctac aggcatcgtg 5160
gtgtcacgect cgtegtttgg tatggcttca ttcagctceceg gttcecccaacg atcaaggcga 5220
gttacatgat cccccatgtt gtgcaaaaaa gcggttaget ccttcggtcce tccgatcgtt 5280
gtcagaagta agttggccgce agtgttatca ctcatggtta tggcagcact gcataattct 5340
cttactgtca tgccatccgt aagatgcttt tctgtgactg gtgagtactc aaccaagtca 5400
ttctgagaat agtgtatgcg gcgaccgagt tgctcttgec cggcgtcaat acgggataat 5460
accgcgccac atagcagaac tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga 5520
aaactctcaa ggatcttacc gctgttgaga tccagttcga tgtaacccac tcgtgcacce 5580
aactgatctt cagcatcttt tactttcacc agcgtttctg ggtgagcaaa aacaggaagg 5640
caaaatgccg caaaaaaggg aataagggcg acacggaaat gttgaatact catactcttce 5700
ctttttcaat attattgaag catttatcag ggttattgtc tcatgagcgg atacatattt 5760
gaatgtattt agaaaaataa acaaataggg gttccgcgca catttccccg aaaagtgcca 5820
cctgacgtce 5829

<210> SEQ ID NO 67
<211> LENGTH: 6592

<212> TYPE

: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
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<400> SEQUENCE: 67

gacggatcgg gagatctcece gatcccctat ggtgcactcet cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctcectg cttgtgtgtt ggaggtcget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgce 180
ttagggttag gegttttgeg ctgcttegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggcccgec tggctgaccg cccaacgace 360
cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccce gectggcatt 540
atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttgge agtacatcaa tgggcgtgga tagcggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720
aaaatcaacg ggactttcca aaatgtcgta acaactcecge cccattgacg caaatgggeg 780
gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gecttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccgagctcgg atccatggtc ttcacactcg aagatttegt 960
tggggactgg gaacagacag ccgcctacaa cctggaccaa gtccttgaac agggaggtgt 1020
gtccagtttg ctgcagaatc tcgcecgtgte cgtaactccg atccaaagga ttgtccggag 1080
cggtgaaaat gccctgaaga tcgacatcca tgtcatcatce ccgtatgaag gtctgagege 1140
cgaccaaatg gcccagatcg aagaggtgtt taaggtggtg taccctgtgg atgatcatca 1200
ctttaaggtg atcctgccct atggcacact ggtaatcgac ggggttacgce cgaacatgcet 1260
gaactatttc ggacggccgt atgaaggcat cgccgtgttc gacggcaaaa agatcactgt 1320
aacagggacc ctgtggaacg gcaacaaaat tatcgacgag cgcctgatca cccccgacgg 1380
ctccatgectg ttccgagtaa ccatcaacag tgggagttcecce ggtggtggcg ggagcggagyg 1440
tggaggctcg agcggttgag cctgcatcecgg cceccagetece ctcagtceect gectggcaag 1500
gtcgctecat tggcacaacc aagcttcegee tggtggaatt ttcagetttt ctecgagcage 1560
agcgagaccce agactcgtac aacaaacacc tcttcegtgeca cattgggcat gccaaccatt 1620
cttacagtga cccattgctt gaatcagtgg acattcgtca gatttatgac aaatttcctg 1680
aaaagaaagg tggcttaaag gaactgtttg gaaagggccc tcaaaatgcec ttcttecteg 1740
taaaattctg ggctgattta aactgcaata ttcaagatga tgctggggct ttttatggtg 1800
taaccagtca gtacgagagt tctgaaaata tgacagtcac ctgttccacc aaagtttgcet 1860
cctttgggaa gcaagtagta gaaaaagtag agacggagta tgcaaggttt gagaatggcc 1920
gatttgtata ccgaataaac cgctccccaa tgtgtgaata tatgatcaac ttcatccaca 1980
agctcaaaca cttaccagag aaatatatga tgaacagtgt tttggaaaac ttcacaattt 2040
tattggtggt aacaaacagg gatacacaag aaactctact ctgcatggcc tgtgtgtttg 2100
aagtttcaaa tcagatcctc ttctgagatg agtttttgtt cgcggccget cgagtctaga 2160
gggceegttt aaacccgetg atcagcctcg actgtgectt ctagttgcca gccatctgtt 2220
gtttgceect ccceegtgece ttecttgace ctggaaggtg ccactcccac tgtectttec 2280
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taataaaatg aggaaattgc atcgcattgt ctgagtaggt gtcattctat tctggggggt 2340
ggggtggggce aggacagcaa gggggaggat tgggaagaca atagcaggca tgctggggat 2400
gcggtggget ctatggette tgaggcggaa agaaccagcet ggggctctag ggggtatccce 2460
cacgcgceect gtageggcege attaagegeg gegggtgtgg tggttacgeg cagcegtgacce 2520
gctacacttg ccagcgcecct agcgcccget cectttegett tettecctte ctttetegece 2580
acgttcgeeg getttecceg tcaagcetceta aateggggge tecctttagg gttecgattt 2640
agtgctttac ggcacctcga ccccaaaaaa cttgattagg gtgatggttc acgtagtggg 2700
ccatcgeect gatagacggt ttttecgecct ttgacgttgg agtccacgtt ctttaatagt 2760
ggactcttgt tccaaactgg aacaacactc aaccctatct cggtctattc ttttgattta 2820
taagggattt tgccgattte ggcectattgg ttaaaaaatg agctgattta acaaaaattt 2880
aacgcgaatt aattctgtgg aatgtgtgtc agttagggtg tggaaagtcc ccaggctccce 2940
cagcaggcag aagtatgcaa agcatgcatc tcaattagtc agcaaccagg tgtggaaagt 3000
ccccaggcete cccagcagge agaagtatgce aaagcatgca tctcaattag tcagcaacca 3060
tagtccegee cctaactccg cccatcccge ccctaactec geccagttece geccattcte 3120
cgcceccatgg ctgactaatt ttttttattt atgcagaggce cgaggccgcec tcectgcctcetg 3180
agctattcca gaagtagtga ggaggctttt ttggaggect aggcttttgc aaaaagctcc 3240
cgggagcttg tatatccatt ttcggatctg atcaagagac aggatgagga tcgtttcgeca 3300
tgattgaaca agatggattg cacgcaggtt ctcecggecge ttgggtggag aggctattcg 3360
gctatgactg ggcacaacag acaatcggct gctctgatge cgcecgtgtte cggcetgtcag 3420
cgcaggggcg cccggttett tttgtcaaga ccgacctgte cggtgcectg aatgaactge 3480
aggacgaggc agcgcggcta tcgtggetgg ccacgacggg cgttecttge gcagetgtge 3540
tcgacgttgt cactgaagcg ggaagggact ggctgctatt gggcgaagtg ccggggcagg 3600
atctcctgte atctcacctt gectectgeccg agaaagtatc catcatgget gatgcaatge 3660
ggcggetgea tacgettgat ccggctacct gcccattcga ccaccaagcg aaacatcgca 3720
tcgagcgage acgtactcgg atggaagccg gtcttgtcga tcaggatgat ctggacgaag 3780
agcatcaggg gctcgcgceca gceccgaactgt tcecgeccagget caaggcgcgce atgcccgacg 3840
gcgaggatct cgtecgtgacc catggcgatg cctgcttgec gaatatcatg gtggaaaatg 3900
gecegetttte tggattcatce gactgtggece ggctgggtgt ggcggaccgce tatcaggaca 3960
tagcgttgge tacccgtgat attgctgaag agcttggegg cgaatggget gaccgcttcee 4020
tcgtgcttta cggtatcgece getccegatt cgcagegeat cgecttcectat cgecttcettg 4080
acgagttctt ctgagcggga ctctggggtt cgaaatgacc gaccaagcga cgcccaacct 4140
gccatcacga gatttcgatt ccaccgcege cttctatgaa aggttgggct tcggaategt 4200
tttcegggac gccggctgga tgatcctceca gecgecggggat ctcatgetgg agttcecttege 4260
ccaccccaac ttgtttattg cagcttataa tggttacaaa taaagcaata gcatcacaaa 4320
tttcacaaat aaagcatttt tttcactgca ttctagttgt ggtttgtcca aactcatcaa 4380
tgtatcttat catgtctgta taccgtcgac ctctagctag agettggegt aatcatggtce 4440
atagctgttt cctgtgtgaa attgttatcc gctcacaatt ccacacaaca tacgagccgg 4500
aagcataaag tgtaaagcct ggggtgccta atgagtgagce taactcacat taattgegtt 4560
gegetcactg cecegetttec agtcgggaaa cctgtcgtge cagctgcatt aatgaatcegg 4620
ccaacgcgceg gggagaggcg gtttgegtat tgggcgctet tcecgettect cgctcactga 4680
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ctegetgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttacegga
acgctgtagg
acccccegtt
ggtaagacac
gtatgtaggce
aacagtattt
ctcttgatcee
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtcet
atttegttea
cttaccatct
tttatcagca
atccgectec
taatagtttyg
tggtatggcet
gttgtgcaaa
cgcagtgtta
cgtaagatge
geggegacceyg
aactttaaaa
accgetgttyg
ttttacttte
gggaataagg
aagcatttat

taaacaaata

tcggtegtte
acagaatcag
aaccgtaaaa
cacaaaaatc
gegtttecce
tacctgteeg
tatctcagtt
cagcecgace
gacttatcge
ggtgctacag
ggtatctgeg
ggcaaacaaa
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggccecagtyg
ataaaccagce
atccagtcta
cgcaacgttg
tcattcaget
aaagcggtta
tcactcatgg
ttttetgtga
agttgctett
gtgctcatca
agatccagtt
accagegttt
gcgacacgga
cagggttatt

ggggttCCgC

<210> SEQ ID NO 68
<211> LENGTH: 6559

<212> TYPE

: DNA

ggctgeggeyg
gggataacgce
aggccgegtt
gacgctcaag
ctggaagctce
cctttetece
cggtgtaggt
getgegectt
cactggcage
agttcttgaa
ctctgctgaa
ccaccgetygyg
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactceee
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattge
ccggttecca
gctecttegyg
ttatggcage
ctggtgagta
geceggegte
ttggaaaacg
cgatgtaacc
ctgggtgage
aatgttgaat
gtctcatgag

gcacatttece

agcggtatca
aggaaagaac
getggegttt
tcagaggtgg
cctegtgege
ttcgggaage
cgttegetec
atccggtaac
agccactggt
gtggtggecet
gccagttace
tageggtttt
tecetttgate
tttggtcatg
ttttaaatca
cagtgaggca
cgtegtgtag
accgcgagac
ggcegagege
ccgggaaget
tacaggcatc
acgatcaagyg
tcctecgate
actgcataat
ctcaaccaag
aatacgggat
ttcttegggy
cactcgtgea
aaaaacagga
actcatactc
cggatacata

ccgaaaagtyg

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct

<400> SEQUENCE: 68

gctcactcaa aggcggtaat
atgtgagcaa aaggccagca
ttccatagge tccgeccccce
cgaaacccga caggactata
tctectgtte cgaccctgee
gtggegettt ctcatagetce
aagctggget gtgtgcacga
tatcgtcttg agtccaacce
aacaggatta gcagagcgag
aactacggct acactagaag
ttcggaaaaa gagttggtag
tttgtttgca agcagcagat
ttttctacgg ggtctgacge
agattatcaa aaaggatctt
atctaaagta tatatgagta
cctatctcag cgatctgtet
ataactacga tacgggaggg
ccacgctcac cggctccaga
agaagtggtc ctgcaacttt
agagtaagta gttcgccagt
gtggtgtcac gctegtegtt
cgagttacat gatcccccat
gttgtcagaa gtaagttggc
tctcttactg tcatgeccate
tcattctgag aatagtgtat
aataccgcge cacatagcag
cgaaaactct caaggatctt
cccaactgat cttcagcate
aggcaaaatg ccgcaaaaaa
ttccttttte aatattattyg
tttgaatgta tttagaaaaa

ccacctgacg tc

gacggatcgyg gagatctcecee gatcccctat ggtgcactcet cagtacaatce tgctcetgatg

ccgcatagtt aagccagtat ctgctcectg cttgtgtgtt ggaggteget gagtagtgeg

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6592

60

120
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cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180
ttagggttag gegttttgeg ctgettegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggcccgec tggctgaccg cccaacgace 360
cccgeccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttce 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccce cctattgacg tcaatgacgg taaatggccc gectggcatt 540
atgcccagta catgacctta tgggactttc ctacttggeca gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttgge agtacatcaa tgggcgtgga tageggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720
aaaatcaacg ggactttcca aaatgtcgta acaactccge cccattgacg caaatgggeg 780
gtaggcegtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gettatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccgagctegg atcctgagec tgcatcggec ccagctcect 960
cagtccctge ctggcaaggt cgctccattg gcacaaccaa gcttcgectg gtggaatttt 1020
cagcttttet cgagcagcag cgagacccag actcgtacaa caaacacctc ttecgtgcaca 1080
ttgggcatgc caaccattct tacagtgacc cattgcttga atcagtggac attcgtcaga 1140
tttatgacaa atttcctgaa aagaaaggtg gcttaaagga actgtttgga aagggccctc 1200
aaaatgcctt cttcectegta aaattctggg ctgatttaaa ctgcaatatt caagatgatg 1260
ctggggcttt ttatggtgta accagtcagt acgagagttc tgaaaatatg acagtcacct 1320
gttccaccaa agtttgctcc tttgggaagce aagtagtaga aaaagtagag acggagtatg 1380
caaggtttga gaatggccga tttgtatacc gaataaaccg ctccccaatg tgtgaatata 1440
tgatcaactt catccacaag ctcaaacact taccagagaa atatatgatg aacagtgttt 1500
tggaaaactt cacaatttta ttggtggtaa caaacaggga tacacaagaa actctactct 1560
gcatggectg tgtgtttgaa gtttcaaatg gctcgagegg tggtggeggg agcggaggtg 1620
gagggtcgte aggtgtcette acactcgaag atttcgttgg ggactgggaa cagacagccg 1680
cctacaacct ggaccaagtc cttgaacagg gaggtgtgtc cagtttgctg cagaatctcg 1740
ccgtgtcecgt aactccgatc caaaggattg tccggagegg tgaaaatgec ctgaagatcg 1800
acatccatgt catcatcccg tatgaaggtc tgagcgccga ccaaatggcc cagatcgaag 1860
aggtgtttaa ggtggtgtac cctgtggatg atcatcactt taaggtgatc ctgccctatg 1920
gcacactggt aatcgacggg gttacgccga acatgctgaa ctatttcgga cggccgtatg 1980
aaggcatcgc cgtgttcgac ggcaaaaaga tcactgtaac agggaccctg tggaacggca 2040
acaaaattat cgacgagcgc ctgatcaccc ccgacggctce catgctgttc cgagtaacca 2100
tcaacagcge ggccgctcecga gtctagaggg cccgtttaaa cccgetgatce agectcgact 2160
gtgccttecta gttgecagece atctgttgtt tgcccctcce ccgtgectte cttgaccetg 2220
gaaggtgcca ctcccactgt cctttectaa taaaatgagg aaattgcatce gcattgtcetg 2280
agtaggtgtc attctattct ggggggtggg gtggggcagg acagcaaggg ggaggattgg 2340
gaagacaata gcaggcatgc tggggatgcg gtgggctcta tggcttctga ggcggaaaga 2400
accagctggg gctctagggg gtatccccac gegecctgta geggegecatt aagcgcggeg 2460
ggtgtggtgg ttacgcgcag cgtgaccgct acacttgcca gcecgccctage gceccgcectect 2520
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ttcgctttet teccttectt tetegecacg ttegecgget ttceccccgtca agetctaaat 2580
cgggggctcece ctttagggtt ccgatttagt gectttacgge acctcgaccc caaaaaactt 2640
gattagggtg atggttcacg tagtgggcca tcgccctgat agacggtttt tcgeccctttg 2700
acgttggagt ccacgttctt taatagtgga ctcttgttcc aaactggaac aacactcaac 2760
cctatctcgg tctattcttt tgatttataa gggattttge cgatttcgge ctattggtta 2820
aaaaatgagc tgatttaaca aaaatttaac gcgaattaat tctgtggaat gtgtgtcagt 2880
tagggtgtgg aaagtcccca ggctccccag caggcagaag tatgcaaagc atgcatctca 2940
attagtcagc aaccaggtgt ggaaagtccc caggctccec agcaggcaga agtatgcaaa 3000
gcatgcatct caattagtca gcaaccatag tcccgccecct aactccgece atcccgeccce 3060
taactccgece cagttcecgece cattcteccge cccatggetg actaattttt tttatttatg 3120
cagaggccga ggccgectcet gectctgage tattccagaa gtagtgagga ggcttttttg 3180
gaggcctagg cttttgcaaa aagctcccgg gagcttgtat atccatttte ggatctgatce 3240
aagagacagg atgaggatcg tttcgcatga ttgaacaaga tggattgcac gcaggttctce 3300
cggcegettg ggtggagagg ctattcgget atgactgggce acaacagaca atcggctget 3360
ctgatgcecge cgtgttccgg ctgtcagege aggggcgcecce ggttettttt gtcaagaccg 3420
acctgtceegg tgccctgaat gaactgcagg acgaggcagce gcggctatcg tggctggeca 3480
cgacgggcgt tccttgcgca gectgtgecteg acgttgtcac tgaagcggga agggactgge 3540
tgctattggg cgaagtgccg gggcaggatc tcctgtcatce tcaccttget cctgccgaga 3600
aagtatccat catggctgat gcaatgcggce ggctgcatac gcttgatccg gctacctgec 3660
cattcgacca ccaagcgaaa catcgcatcg agcgagcacg tactcggatg gaagccggtce 3720
ttgtcgatca ggatgatctg gacgaagagc atcaggggct cgcgccagcec gaactgtteg 3780
ccaggctcaa ggcgegcatg cccgacggeg aggatctegt cgtgacccat ggegatgect 3840
gcttgecgaa tatcatggtyg gaaaatggcece gettttetgg attcatcgac tgtggeccgge 3900
tgggtgtggce ggaccgctat caggacatag cgttggctac ccgtgatatt gctgaagagce 3960
ttggcggcga atgggctgac cgcttcecteg tgectttacgg tatcgeccget cccgattege 4020
agcgcatege cttctatcecge cttettgacg agttcettcetg agegggactce tggggttcega 4080
aatgaccgac caagcgacgc ccaacctgcc atcacgagat ttcgattcca ccgecgectt 4140
ctatgaaagg ttgggcttcg gaatcgtttt ccgggacgec ggctggatga tcctceccageg 4200
cggggatcte atgctggagt tcecttcgeccca ccccaacttg tttattgcag cttataatgg 4260
ttacaaataa agcaatagca tcacaaattt cacaaataaa gcattttttt cactgcattc 4320
tagttgtggt ttgtccaaac tcatcaatgt atcttatcat gtctgtatac cgtcgacctce 4380
tagctagagce ttggcgtaat catggtcata getgtttceet gtgtgaaatt gttatccget 4440
cacaattcca cacaacatac gagccggaag cataaagtgt aaagcctggg gtgcctaatg 4500
agtgagctaa ctcacattaa ttgcgttgcg ctcactgcecc gctttccagt cgggaaacct 4560
gtcgtgecag ctgcattaat gaatcggcca acgcegegggg agaggceggtt tgegtattgg 4620
gcgetettee gettectege tcactgacte getgegeteg gtcegttegge tgcggcgage 4680
ggtatcagcet cactcaaagg cggtaatacg gttatccaca gaatcagggg ataacgcagg 4740
aaagaacatg tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttget 4800
ggcegttttte cataggctcecc gcecccectga cgagcatcac aaaaatcgac gctcaagtceca 4860
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gaggtggcga aacccgacag gactataaag ataccaggeg tttcccecctg gaagectcect 4920
cgtgegetet cctgttecga cecctgeecget taccggatac ctgtccecgect tteteectte 4980
gggaagcgtg gcgectttete atagctcacg ctgtaggtat ctcagttcgg tgtaggtcegt 5040
tcgetecaag ctgggcetgtg tgcacgaacce ccececgttcag cccgaccget gegecttatce 5100
cggtaactat cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcagc 5160
cactggtaac aggattagca gagcgaggta tgtaggcggt gctacagagt tcttgaagtg 5220
gtggcctaac tacggctaca ctagaagaac agtatttggt atctgcgctce tgctgaagece 5280
agttaccttc ggaaaaagag ttggtagctce ttgatccggce aaacaaacca ccgcetggtag 5340
cggttttttt gtttgcaagc agcagattac gcgcagaaaa aaaggatctc aagaagatcc 5400
tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt aagggatttt 5460
ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa aatgaagttt 5520
taaatcaatc taaagtatat atgagtaaac ttggtctgac agttaccaat gcttaatcag 5580
tgaggcacct atctcagcga tctgtctatt tcgttcatcce atagttgcect gactcccegt 5640
cgtgtagata actacgatac gggagggctt accatctgge cccagtgctg caatgatacc 5700
gcgagaccca cgctcaccgg ctccagattt atcagcaata aaccagccag ccggaagggce 5760
cgagcgcaga agtggtcctg caactttatc cgectccatce cagtctatta attgttgccg 5820
ggaagctaga gtaagtagtt cgccagttaa tagtttgcgce aacgttgttg ccattgctac 5880
aggcatcgtg gtgtcacgct cgtegtttgg tatggetteca ttcagctceg gttcccaacg 5940
atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa gcggttaget ccttecggtcee 6000
tccgatcegtt gtcagaagta agttggecge agtgttatca ctcatggtta tggcagcact 6060
gcataattct cttactgtca tgccatccgt aagatgcttt tctgtgactg gtgagtactce 6120
aaccaagtca ttctgagaat agtgtatgcg gcgaccgagt tgctcttgec cggcgtcaat 6180
acgggataat accgcgccac atagcagaac tttaaaagtg ctcatcattg gaaaacgttc 6240
ttcggggcga aaactctcaa ggatcttacc gectgttgaga tccagttcga tgtaacccac 6300
tcgtgcacce aactgatctt cagcatcttt tactttcacc agecgtttctg ggtgagcaaa 6360
aacaggaagg caaaatgccg caaaaaaggg aataagggcg acacggaaat gttgaatact 6420
catactcttc ctttttcaat attattgaag catttatcag ggttattgtc tcatgagcgg 6480
atacatattt gaatgtattt agaaaaataa acaaataggg gttccgcgca catttccccg 6540
aaaagtgcca cctgacgtce 6559
<210> SEQ ID NO 69
<211> LENGTH: 6151
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
<400> SEQUENCE: 69
gacggatcgg gagatctcece gatcccctat ggtgcactct cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctge 180
ttagggttag gegttttgeg ctgcttegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggccecgec tggctgaccg cccaacgacc 360
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cccgeccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540
atgcccagta catgacctta tgggactttc ctacttggea gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttgge agtacatcaa tgggcgtgga tagcggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720
aaaatcaacg ggactttcca aaatgtcgta acaactccge cccattgacg caaatgggcg 780
gtaggegtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccgagctegg atccatggtg accggctacce ggctgttega 960
ggagattctc gggagttccyg gtggtggegg gagcggaggt ggaggctcga gcecggttgage 1020
ctgcatcgge cccagcetcece tcagtcecctg cctggcaagg tcegctccatt ggcacaacca 1080
agcttcecgect ggtggaattt tcagettttce tcgagcagca gcgagaccca gactcgtaca 1140
acaaacacct cttcgtgcac attgggcatg ccaaccattc ttacagtgac ccattgecttg 1200
aatcagtgga cattcgtcag atttatgaca aatttcctga aaagaaaggt ggcttaaagg 1260
aactgtttgg aaagggccct caaaatgect tcttectcegt aaaattctgg gectgatttaa 1320
actgcaatat tcaagatgat gctggggctt tttatggtgt aaccagtcag tacgagagtt 1380
ctgaaaatat gacagtcacc tgttccacca aagtttgctc ctttgggaag caagtagtag 1440
aaaaagtaga gacggagtat gcaaggtttg agaatggccg atttgtatac cgaataaacc 1500
gctceccccaat gtgtgaatat atgatcaact tcatccacaa gctcaaacac ttaccagaga 1560
aatatatgat gaacagtgtt ttggaaaact tcacaatttt attggtggta acaaacaggg 1620
atacacaaga aactctactc tgcatggcct gtgtgtttga agtttcaaat cagatcctct 1680
tctgagatga gtttttgtte gecggccgete gagtctagag ggcccgttta aacccgctga 1740
tcagcctega ctgtgectte tagttgecag ccatctgttg tttgcccectce ccccegtgect 1800
tccttgaccee tggaaggtgce cactcccact gtecctttect aataaaatga ggaaattgea 1860
tcgcattgte tgagtaggtg tcattctatt ctggggggtyg gggtggggca ggacagcaag 1920
ggggaggatt gggaagacaa tagcaggcat gctggggatg cggtgggctce tatggecttcet 1980
gaggcggaaa gaaccagcetg gggctctagg gggtatccce acgcgccctg tagceggegca 2040
ttaagcgegg cgggtgtggt ggttacgcecge agcgtgaccg ctacacttge cagcgcccta 2100
gcgecegete ctttegettt ctteccttee tttetegeca cgttegecgg cttteccegt 2160
caagctctaa atcgggggct ccctttaggg ttccgattta gtgectttacg gcacctcgac 2220
cccaaaaaac ttgattaggg tgatggttca cgtagtgggce catcgeccctg atagacggtt 2280
tttcgcectt tgacgttgga gtccacgtte tttaatagtg gactcttgtt ccaaactgga 2340
acaacactca accctatctc ggtctattct tttgatttat aagggatttt gccgatttcg 2400
gcctattggt taaaaaatga gctgatttaa caaaaattta acgcgaatta attctgtgga 2460
atgtgtgtca gttagggtgt ggaaagtccc caggctcccc agcaggcaga agtatgcaaa 2520
gcatgcatct caattagtca gcaaccaggt gtggaaagtc cccaggctcc ccagcaggca 2580
gaagtatgca aagcatgcat ctcaattagt cagcaaccat agtcccgccc ctaactccgce 2640
ccatccegece cctaacteceg cccagtteceg ccecattcetec gecccatgge tgactaattt 2700
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tttttattta tgcagaggcc gaggccgcect ctgcctctga gctattccag aagtagtgag 2760
gaggcttttt tggaggccta ggcttttgca aaaagctccece gggagcettgt atatccattt 2820
tcggatctga tcaagagaca ggatgaggat cgtttcgcat gattgaacaa gatggattgce 2880
acgcaggttce tccggecgcet tgggtggaga ggctattcegg ctatgactgg gcacaacaga 2940
caatcggetyg ctctgatgece gececgtgttece ggetgtcage gcaggggcege cceggttettt 3000
ttgtcaagac cgacctgtcee ggtgccctga atgaactgca ggacgaggca gcegceggctat 3060
cgtggctgge cacgacgggce gttccttgeg cagectgtget cgacgttgtce actgaagegg 3120
gaagggactg gctgctattg ggcgaagtge cggggcagga tctectgtca tctcaccttg 3180
ctcctgecga gaaagtatce atcatggetg atgcaatgeg gcecggctgcat acgcttgatce 3240
cggctacctg cccattcgac caccaagcga aacatcgecat cgagcgagca cgtactcgga 3300
tggaagccgg tcttgtcegat caggatgatc tggacgaaga gcatcagggg ctcgcgecag 3360
ccgaactgtt cgccaggcte aaggcgcgca tgcccgacgg cgaggatctce gtegtgacce 3420
atggcgatge ctgcttgeccg aatatcatgg tggaaaatgg ccgcttttcet ggattcatceg 3480
actgtggccg getgggtgtg geggaccget atcaggacat agegttgget acccgtgata 3540
ttgctgaaga gcttggegge gaatgggcetg accgettcect cgtgetttac ggtatcgecg 3600
ctccecgatte gecagegcatce gecttctate gecttettga cgagttette tgagcgggac 3660
tctggggtte gaaatgaccg accaagcgac gcccaacctg ccatcacgag atttcgattce 3720
caccgcegee ttctatgaaa ggttgggett cggaategtt ttccgggacg ccggctggat 3780
gatccteccag cgcggggatc tcatgctgga gttcttegec caccccaact tgtttattge 3840
agcttataat ggttacaaat aaagcaatag catcacaaat ttcacaaata aagcattttt 3900
ttcactgcat tctagttgtg gtttgtccaa actcatcaat gtatcttatc atgtctgtat 3960
accgtcgacc tctagctaga gettggegta atcatggteca tagctgtttce ctgtgtgaaa 4020
ttgttatcecg ctcacaattc cacacaacat acgagccgga agcataaagt gtaaagcctg 4080
gggtgcctaa tgagtgagcet aactcacatt aattgcgttg cgctcactgce ccgcttteca 4140
gtcgggaaac ctgtegtgec agetgcatta atgaatcgge caacgcgegg ggagaggcegg 4200
tttgcgtatt gggegctctt cegettecte getcactgac tegetgeget cggtegtteg 4260
gctgeggega gecggtatcag ctcactcaaa ggcggtaata cggttatcca cagaatcagg 4320
ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa 4380
ggccgegttg ctggegtttt tccatagget ccgccccecct gacgagcatc acaaaaatcg 4440
acgctcaagt cagaggtggc gaaacccgac aggactataa agataccagg cgtttcccce 4500
tggaagctce ctcgtgeget ctectgttec gaccctgeeg cttaccggat acctgtccecge 4560
ctttctccet tecgggaageg tggegettte tcatagetceca cgctgtaggt atctcagttce 4620
ggtgtaggtc gttcgctcca agctgggctg tgtgcacgaa ccccccgtte agcccgaccg 4680
ctgcgectta tccggtaact atcgtcttga gtccaacceg gtaagacacg acttatcgec 4740
actggcagca gccactggta acaggattag cagagcgagg tatgtaggcg gtgctacaga 4800
gttcttgaag tggtggccta actacggcta cactagaaga acagtatttg gtatctgege 4860
tctgctgaag ccagttacct tcggaaaaag agttggtage tcttgatccg gcaaacaaac 4920
caccgctggt agcggttttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc 4980
tcaagaagat cctttgatct tttctacggg gtctgacget cagtggaacg aaaactcacg 5040
ttaagggatt ttggtcatga gattatcaaa aaggatcttc acctagatcc ttttaaatta 5100
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aaaatgaagt tttaaatcaa tctaaagtat atatgagtaa acttggtctg acagttacca 5160
atgcttaatc agtgaggcac ctatctcagc gatctgtcta tttcgttcat ccatagttge 5220
ctgactcccc gtcgtgtaga taactacgat acgggaggge ttaccatctg gccccagtge 5280
tgcaatgata ccgcgagacc cacgctcacc ggctccagat ttatcagcaa taaaccagcc 5340
agccggaagg gccgagcgca gaagtggtcec tgcaacttta tcecgectcca tccagtctat 5400
taattgttgc cgggaagcta gagtaagtag ttcgccagtt aatagtttgce gcaacgttgt 5460
tgccattgct acaggcatcg tggtgtcacg ctegtegttt ggtatggcett cattcagcetce 5520
cggttcccaa cgatcaaggc gagttacatg atcccccatg ttgtgcaaaa aagcggttag 5580
ctcetteggt cctecgatceg ttgtcagaag taagttggec gcagtgttat cactcatggt 5640
tatggcagca ctgcataatt ctcttactgt catgccatcc gtaagatget tttctgtgac 5700
tggtgagtac tcaaccaagt cattctgaga atagtgtatg cggcgaccga gttgctcttg 5760
ccecggegtceca atacgggata ataccgegec acatagcaga actttaaaag tgctcatcat 5820
tggaaaacgt tcttcggggce gaaaactctc aaggatctta ccgctgttga gatccagtte 5880
gatgtaaccc actcgtgcac ccaactgatc ttcagcatct tttactttca ccagecgtttce 5940
tgggtgagca aaaacaggaa ggcaaaatgc cgcaaaaaag ggaataaggg cgacacggaa 6000
atgttgaata ctcatactct tcctttttca atattattga agcatttatc agggttattg 6060
tctcatgage ggatacatat ttgaatgtat ttagaaaaat aaacaaatag gggttccgeg 6120
cacatttccc cgaaaagtgc cacctgacgt ¢ 6151
<210> SEQ ID NO 70
<211> LENGTH: 6118
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Construct
<400> SEQUENCE: 70
gacggatcgg gagatctcece gatcccctat ggtgcactcet cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgce 180
ttagggttag gegttttgeg ctgcttegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggcccgec tggctgaccg cccaacgacc 360
cccgeccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccce gectggcatt 540
atgcccagta catgacctta tgggactttce ctacttggea gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttggce agtacatcaa tgggcgtgga tagcggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacce 720
aaaatcaacg ggactttcca aaatgtcgta acaactcecge cccattgacg caaatgggeg 780
gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
gtttaaactt aagcttggta ccgagctegg atcctgagec tgcatcggec ccagctccct 960
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cagtccctge ctggcaaggt cgctccattg gcacaaccaa gcttcgectg gtggaatttt 1020
cagcttttet cgagcagcag cgagacccag actcgtacaa caaacacctce ttcegtgcaca 1080
ttgggcatgce caaccattct tacagtgacc cattgcttga atcagtggac attcgtcaga 1140
tttatgacaa atttcctgaa aagaaaggtg gcttaaagga actgtttgga aagggccctce 1200
aaaatgcctt cttcctegta aaattctggg ctgatttaaa ctgcaatatt caagatgatg 1260
ctggggcettt ttatggtgta accagtcagt acgagagttc tgaaaatatg acagtcacct 1320
gttccaccaa agtttgctcc tttgggaagce aagtagtaga aaaagtagag acggagtatg 1380
caaggtttga gaatggccga tttgtatacc gaataaaccg ctccccaatg tgtgaatata 1440
tgatcaactt catccacaag ctcaaacact taccagagaa atatatgatg aacagtgttt 1500
tggaaaactt cacaatttta ttggtggtaa caaacaggga tacacaagaa actctactct 1560
gcatggectg tgtgtttgaa gtttcaaatg gctcgagegg tggtggcggg agcggaggtg 1620
gagggtcgtc aggtgtgacc ggctaccgge tgttcgagga gattctggeg gcecgctcegag 1680
tctagagggce ccgtttaaac ccgctgatca gectcgactg tgccttcectag ttgccageca 1740
tctgttgttt geccectccce cgtgecttece ttgaccctgg aaggtgcecac tcccactgte 1800
ctttcctaat aaaatgagga aattgcatcg cattgtctga gtaggtgtca ttctattctg 1860
gggggtygggg tggggcagga cagcaagggg gaggattggg aagacaatag caggcatgct 1920
ggggatgcgg tgggctctat ggcttctgag gcggaaagaa ccagctgggg ctectaggggg 1980
tatccccacg cgcectgtag cggegeatta agegeggegg dtgtggtggt tacgegcage 2040
gtgaccgcta cacttgccag cgccctageg cccgctectt tegetttett cecttecttt 2100
ctcgccacgt tegecggett tccccgtcaa getctaaatce gggggctcece tttagggtte 2160
cgatttagtg ctttacggca cctcgacccc aaaaaacttg attagggtga tggttcacgt 2220
agtgggccat cgccctgata gacggttttt cgcectttga cgttggagtc cacgttcttt 2280
aatagtggac tcttgttcca aactggaaca acactcaacc ctatctcggt ctattctttt 2340
gatttataag ggattttgcc gatttcggece tattggttaa aaaatgagct gatttaacaa 2400
aaatttaacg cgaattaatt ctgtggaatg tgtgtcagtt agggtgtgga aagtccccag 2460
gctcecccage aggcagaadgt atgcaaagca tgcatctcaa ttagtcagca accaggtgtg 2520
gaaagtcccc aggctcccca gcaggcagaa gtatgcaaag catgcatctc aattagtcag 2580
caaccatagt cccgccccta actccgecca tceccgecect aactccgecce agttccgece 2640
attctcegee ccatggctga ctaatttttt ttatttatge agaggccgag geccgcctcetg 2700
cctctgaget attccagaag tagtgaggag gettttttgg aggcctaggce ttttgcaaaa 2760
agctcceggg agettgtata tccatttteg gatctgatca agagacagga tgaggatcgt 2820
ttcgcatgat tgaacaagat ggattgcacg caggttctec ggccgcttgg gtggagaggce 2880
tattcggcta tgactgggca caacagacaa tcggctgctce tgatgccgec gtgttceccgge 2940
tgtcagcgca ggggcgcccg gttetttttg tcaagaccga cctgtccggt geccctgaatg 3000
aactgcagga cgaggcagcg cggctatcgt ggctggecac gacgggegtt ccttgcgcag 3060
ctgtgctega cgttgtcact gaagcgggaa gggactgget gctattggge gaagtgeccgg 3120
ggcaggatct cctgtcatct caccttgcte ctgccgagaa agtatccatc atggctgatg 3180
caatgcggeg gctgcatacg cttgatccgg ctacctgcecce attcgaccac caagcgaaac 3240
atcgcatcga gcgagcacgt actcggatgg aagccggtet tgtcgatcag gatgatctgg 3300
acgaagagca tcaggggctc gegccageceg aactgttege caggctcaag gcgcgcatge 3360
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ccgacggcga ggatctcgtce gtgacccatg gecgatgectg cttgccgaat atcatggtgg 3420
aaaatggccg cttttcectgga ttcatcgact gtggccgget gggtgtggeg gaccgctatce 3480
aggacatagc gttggctacc cgtgatattg ctgaagagct tggcggcgaa tgggctgacc 3540
gcttectegt getttacggt atcgececgete ccgattcgca gecgcatcgece ttcectatcgec 3600
ttcttgacga gttcttctga gecgggactct ggggttcgaa atgaccgacc aagcgacgcc 3660
caacctgcca tcacgagatt tcgattccac cgccgectte tatgaaaggt tgggcttcegg 3720
aatcgttttc cgggacgccg gctggatgat cctccagege ggggatctca tgctggagtt 3780
cttcgcccac cccaacttgt ttattgcage ttataatggt tacaaataaa gcaatagcat 3840
cacaaatttc acaaataaag catttttttc actgcattct agttgtggtt tgtccaaact 3900
catcaatgta tcttatcatg tctgtatacc gtcgacctcect agctagaget tggcgtaatc 3960
atggtcatag ctgtttcctg tgtgaaattg ttatccgctc acaattccac acaacatacg 4020
agccggaagce ataaagtgta aagcctgggg tgcctaatga gtgagctaac tcacattaat 4080
tgcgttgege tcactgccceg ctttceccagte gggaaacctg tcegtgccage tgcattaatg 4140
aatcggccaa cgcgcgggga gaggcggttt gegtattggg cgctcttecg cttecteget 4200
cactgactcg ctgcgetegg tecgttegget gecggcgageg gtatcagcetc actcaaaggce 4260
ggtaatacgg ttatccacag aatcagggga taacgcagga aagaacatgt gagcaaaagg 4320
ccagcaaaag gccaggaacc gtaaaaaggc cgcgttgctg gegtttttcecce ataggctcecg 4380
cccecectgac gagcatcaca aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg 4440
actataaaga taccaggcgt ttcccectgg aagctcccte gtgegetcectce ctgttecgac 4500
cctgecgett accggatacce tgtccgectt tcetceccectteg ggaagegtgg cgctttetcea 4560
tagctcacge tgtaggtatc tcagtteggt gtaggtcgtt cgctccaage tgggetgtgt 4620
gcacgaaccce cccgttcage ccgaccgetg cgcecttatee ggtaactatce gtcecttgagte 4680
caacccggta agacacgact tatcgccact ggcagcagec actggtaaca ggattagcag 4740
agcgaggtat gtaggcggtg ctacagagtt cttgaagtgg tggcctaact acggctacac 4800
tagaagaaca gtatttggta tctgcgctct gectgaagcca gttaccttcecg gaaaaagagt 4860
tggtagctct tgatccggca aacaaaccac cgctggtage ggtttttttg tttgcaagca 4920
gcagattacg cgcagaaaaa aaggatctca agaagatcct ttgatctttt ctacggggtce 4980
tgacgctcag tggaacgaaa actcacgtta agggattttg gtcatgagat tatcaaaaag 5040
gatcttcacc tagatccttt taaattaaaa atgaagtttt aaatcaatct aaagtatata 5100
tgagtaaact tggtctgaca gttaccaatg cttaatcagt gaggcaccta tctcagcgat 5160
ctgtctattt cgttcatcca tagttgcctg actccccgte gtgtagataa ctacgatacg 5220
ggagggctta ccatctggec ccagtgctge aatgataccg cgagacccac gctcaccggce 5280
tccagattta tcagcaataa accagccagce cggaagggec gagcgcagaa gtggtcctge 5340
aactttatcc gcctceccatce agtctattaa ttgttgccgg gaagctagag taagtagttce 5400
gccagttaat agtttgcgeca acgttgttge cattgctaca ggcatcgtgg tgtcacgcetce 5460
gtcgtttggt atggcttcat tcagectceccgg ttcccaacga tcaaggcgag ttacatgatce 5520
ccccatgttg tgcaaaaaag cggttagctce cttecggtcect ccgatcgttg tcagaagtaa 5580
gttggcegea gtgttatcac tcatggttat ggcagcactg cataattctc ttactgtcat 5640
gccatcegta agatgetttt ctgtgactgg tgagtactca accaagtcat tctgagaata 5700
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gtgtatgcgg cgaccgagtt gctcttgcce ggcgtcaata cgggataata ccgcgccaca 5760
tagcagaact ttaaaagtgc tcatcattgg aaaacgttct tcggggcgaa aactctcaag 5820
gatcttaccg ctgttgagat ccagttcgat gtaacccact cgtgcaccca actgatctte 5880
agcatctttt actttcacca gcgtttctgg gtgagcaaaa acaggaaggc aaaatgccgce 5940
aaaaaaggga ataagggcga cacggaaatg ttgaatactc atactcttcc tttttcaata 6000
ttattgaagc atttatcagg gttattgtct catgagcgga tacatatttg aatgtattta 6060
gaaaaataaa caaatagggg ttccgcgcac atttccccga aaagtgccac ctgacgtce 6118
<210> SEQ ID NO 71
<211> LENGTH: 6
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (2)..(2)
<223> OTHER INFORMATION: Xaa can be any naturally occurring amino acid
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (4)..(5)
<223> OTHER INFORMATION: Xaa can be any naturally occurring amino acid
<400> SEQUENCE: 71

His Xaa Arg Xaa Xaa Ser

1

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

5

SEQ ID NO 72

LENGTH: 6

TYPE: PRT

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (2)..(2)

OTHER INFORMATION: Xaa can be any naturally occurring amino acid
FEATURE:

NAME/KEY: misc_feature

LOCATION: (4)..(5)

OTHER INFORMATION: Xaa can be any naturally occurring amino acid

SEQUENCE: 72

His Xaa Arg Xaa Xaa Thr

1

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 73

LENGTH: 5

TYPE: PRT

ORGANISM: Homo sapiens

SEQUENCE: 73

Gly Gly Ala Gly Gly

1

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 74

LENGTH: 10

TYPE: PRT

ORGANISM: Homo sapiens

SEQUENCE: 74

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly

1

5 10
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The invention claimed is:

1. A DNA construct comprising a nucleic acid sequence
encoding a fusion protein comprising a fragment of firefly
luciferase fused to at least one fragment of YAP.

2. The DNA construct of claim 1, wherein the fragment of
firefly luciferase comprises amino acids 1-416 of SEQ ID
NO:6 and is N-terminal to the at least one fragment of YAP
comprising amino acids 120-134 of SEQ ID NO:2.

3. The DNA construct of claim 1, wherein the fragment of
firefly luciferase comprises amino acids 1-544 of SEQ ID
NO:6 and is N-terminal to the at least one fragment of YAP
comprising amino acids 120-134 of SEQ ID NO:2.

4. A DNA construct comprising a nucleic acid sequence
encoding a fusion protein comprising a fragment of firefly
luciferase fused to at least one fragment of 14-3-3 protein,
wherein the at least one fragment of 14-3-3 protein is
capable of binding to YAP.

5. The DNA construct of claim 4, wherein the at least one
fragment of 14-3-3 protein comprises SEQ ID NO:4 and is
N-terminal to the fragment of firefly luciferase comprising
amino acids 394-550 of SEQ ID NO:6.

6. A DNA construct comprising a nucleic acid sequence
encoding a fusion protein comprising a fragment of Nano-
BiT luciferase fused to at least one fragment of YAP.

7. The DNA construct of claim 6, wherein the fragment of
NanoBit luciferase is LgBiT comprising amino acid
sequence SEQ ID NO:52 and is N-terminal to the at least
one fragment of YAP comprising amino acids 120-134 of
SEQ ID NO:2.

8. A DNA construct comprising a nucleic acid sequence
encoding a fusion protein comprising a fragment of Nano-
BiT luciferase fused to at least one fragment of 14-3-3

25
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protein, wherein the at least one fragment of 14-3-3 protein
is capable of binding to YAP.

9. The DNA construct of claim 8, wherein the at least one
fragment of 14-3-3 protein comprises SEQ ID NO:4 and is
N-terminal to the fragment of NanoBit luciferase that is
SmBIiT comprising amino acid sequence SEQ ID NO:54.

10. A DNA construct comprising a nucleic acid sequence
encoding a fusion protein comprising a fragment of NanoBit
luciferase that is LgBiT comprising amino acid sequence
SEQ ID NO:52 and a fragment of YAP comprising amino
acids 50-171 of SEQ ID NO:2.

11. A DNA construct comprising a nucleic acid sequence
encoding a fusion protein comprising a fragment of NanoBit
luciferase that is SmBiT comprising amino acid sequence
SEQ ID NO:54 and a fragment of YAP comprising amino
acids 50-171 of SEQ ID NO:2.

12. A DNA construct comprising a nucleic acid sequence
encoding a fusion protein comprising a fragment of Nano-
BiT luciferase fused to at least one fragment of TEAD
protein, wherein the at least one fragment of TEAD protein
is capable of binding to YAP.

13. The DNA construct of claim 12, wherein the fragment
of NanoBit luciferase is LgBiT comprising amino acid
sequence SEQ ID NO:52 and the at least one fragment of
TEAD protein comprises amino acids 194-411 of SEQ ID
NO:50.

14. The DNA construct of claim 12, wherein the fragment
of NanoBit luciferase is SmBiT comprising amino acid
sequence SEQ ID NO:54 and the at least one fragment of
TEAD protein comprises amino acids 194-411 of SEQ ID
NO:50.



