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DESCRIPTION

Field of the invention

[0001] The present invention pertains to the biotechnological field, particularly to a fluorescent
fusion polypeptide, a biosensor comprising said polypeptide and uses thereof.

Background of the invention

[0002] The following discussion of the background of the invention is merely provided to aid
the reader in understanding the invention, and is not admitted to describe or constitute prior art
to the present invention.

[0003] High-content screening (HCS) in cell-based systems uses living cells as tools in
biological research to elucidate the workings of normal and diseased cells. HCS is also used to
discover and optimizes new drug candidates.

[0004] High content screening is a combination of modern cell biology, with all its molecular
tools, with automated high resolution microscopy and robotic handling. Cells are first exposed
to chemicals or RNAIi reagents. Changes in cell morphology are then detected using image
analysis. Changes in the amounts of proteins synthesized by cells are measured using a
variety of techniques such as the green fluorescent proteins fused to endogenous proteins, or
by fluorescent antibodies.

[0005] At a cellular level, parallel acquisition of data on different cell properties, for example
activity of signal transduction cascades and cytoskeleton integrity is the main advantage of this
method in comparison to the faster but less detailed high throughput screening. While HCS is
slower, the wealth of acquired data allows a more profound understanding of drug effects. In
this sense, one of the goals of HCS in the acquisition of data in connection to the activity of
signal transduction cascades is to determine the effect of different drugs in the signalling
processes through the measurement of intracellular second messenger levels.

[0006] Second messengers are molecules that relay signals from receptors on the cell surface
to target molecules inside the cell, in the cytoplasm or nucleus. They relay the signals of
hormones like epinephrine (adrenaline), growth factors, and others, and cause some kind of
change in the activity of the cell. They greatly amplify the strength of the signal. Secondary
messengers are a component of signal transduction cascades. Among these second
messengers, the cAMP and calcium provide the paradigm for the second messenger concept
and are appreciated as ubiquitous and critical intracellular molecules that regulate many key
processes in the cell.
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[0007] Ideally, said measurement requires tools of precise localization, high dynamic range
and as little disturbance of cell physiology as possible that in turn are capable of monitoring the
levels of second messengers in vivo by using a high content screening method.

[0008] For this, various fluorescent biosensors based on dynamically changing the fluorescent
properties have been generated. In this sense, these types of biosensors are often based on a
change in Fluorescent Resonance Energy Transfer (FRET). FRET is the process by which
energy from an excited donor fluorophore is transferred to an acceptor fluorophore through
radiationless dipole-dipole coupling. The efficiency of this energy transfer is highly dependent
on the distance between (e.g. <10 nm for CFP/YFP) and the relative orientation of donor and
acceptor fluorophore. However, FRET-based biosensors in the context of high content
screening methods requires of a detection equipment of at least four filters, two for the
excitation and two for the emission. In addition, due to the low intensity of the detection signal,
the detection signal range and the screening sensibility are low. Lastly, the use of more than
one fluorescence emission signal requires the use of more algorithms in order to correctly
analyse the final signal.

[0009] Thus, there is still a need to develop improved methods or products for real time
measurement of second messenger concentration within the dynamic environment of the living
cell.

Brief description of the invention

Brief description of the invention

[0010] A first aspect of the present invention refers to a fluorescent fusion polypeptide capable
of changing its localization within the cell from the cell cytoplasmic membrane to the retention
vesicles, upon an increase in the concentration of second messengers within the cell
cytoplasm, comprising a membrane localization peptide, a second messenger transduction
protein binding peptide, a reticulum retention signal and a fluorescent peptide wherein:

1. a. the membrane localization peptide is located at the N-terminus of the fluorescent
fusion polypeptide and is physically bound, optionally through a linker, to the fluorescent
peptide, which in turn is physically bound, optionally through a linker, to the second
messenger transduction protein binding peptide; and

2. b. the second messenger transduction protein binding peptide is physically bound,
optionally through a linker, to the reticulum retention signal, which in turn is located at
the C-terminus of the fluorescent fusion polypeptide;

and wherein the term "membrane localization peptide" is intended to mean a peptide whose
natural intracellular localization is in the plasma membrane.
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[0011] In another preferred embodiment of the first aspect of the invention, the membrane
localization peptide is the extracellular domain of interleukin-2 receptor of SEQ ID No 17 or a
variant which is at least 90% homologous to this sequence over the entire region based on
amino acid identity and the reticulum retention signal is a peptide selected from the following
list consisting of KDEL, HDEL, KKXX, KXKXX and RXR, wherein X is any aminoacid and
wherein preferably said reticulum retention signal is KDEL.

[0012] In a more preferred embodiment of the first aspect of the invention, said second
messenger transduction protein binding peptide is a cAMP transduction protein binding
peptide, a calcium transduction protein binding peptide, an IP3 transduction protein binding
peptide, a cGMP transduction protein binding peptide or a diacylglycerol transduction protein
binding peptide. Thus in a further preferred embodiment of the invention, the fluorescent fusion
polypeptide of the first aspect of the invention is capable of changing its localization within the
cell from the cell cytoplasmic membrane to the retention vesicles, upon an increase in the
concentration of a second messenger selected from the list consisting of calcium, cAMP, IP3,
cGMP or diacyglycerol.

[0013] A second aspect of the invention refers to a fluorescent fusion polypeptide capable of
changing its localization within the cell from the cell cytoplasmic membrane to the retention
vesicles, upon an increase in the concentration of intracellular calcium, comprising a
membrane localization peptide, a second messenger transduction protein binding peptide
comprising a calmodulin binding sequence, a reticulum retention signal and a fluorescent
peptide wherein:

1. a. the membrane localization peptide is located at the N-terminus of the fluorescent
fusion polypeptide and is physically bound, optionally through a linker, to the fluorescent
peptide, which in turn is physically bound, optionally through a linker, to the second
messenger transduction protein binding peptide comprising the calmodulin binding
sequence; and

2.b. the second messenger transduction protein binding peptide is physically bound,
optionally through a linker, to the reticulum retention signal, which in turn is located at
the C-terminus of the fluorescent fusion polypeptide;

and wherein the term "membrane localization peptide" is intended to mean a peptide whose
natural intracellular localization is in the plasma membrane.

[0014] In a preferred embodiment of the second aspect of the invention, the calmodulin
binding sequence is selected from the Ilist consisting of SEQ ID No 1
(MEKRRWKKNFIAVSAANRFKKISSSGAL), SEQ ID No 2 (ASPWKSARLMVHTVATFNSI), SEQ
ID No 3 (AIGFKKLAEAVKFSAKLMGQ), SEQ ID No 4 (KKTFKEVANAVKISASLMGT), SEQ ID No
5 (GAVLKVLTTGLPALISWIKR), SEQ ID No 6 (RGGFRRIARLVGVLREWAYR), SEQ ID No 7
(GGRLALLRARLKELAALEAA) and SEQ ID No 8 (AEGVRNIKSMWEKGNVFSSP) or a variant
which is at least 90% homologous to any of these sequences over the entire region based on
amino acid identity.



DK/EP 2870475 T3

[0015] In a further preferred embodiment of the second aspect of the invention, the reticulum
retention signal is a peptide selected from the following list consisting of KDEL, HDEL, KKXX,
KXKXX and RXR, wherein X is any aminoacid and wherein preferably said reticulum retention
signal is KDEL and/or the membrane localization peptide is the extracellular domain of
interleukin-2 of SEQ ID No 17 or a variant which is at least 90% homologous to any of these
sequences over the entire region based on amino acid identity.

[0016] In another preferred embodiment of the second aspect of the invention the fluorescent
peptide is selected from the group consisting of GFP, YFP, turboGFP, tRFP and tRFP602.

[0017] In a still further preferred embodiment of the second aspect of the invention:

1. a. the calmodulin binding sequence is selected from the list consisting of SEQ ID No 1
(MEKRRWKKNFIAVSAANRFKKISSSGAL), SEQ ID No 2 (ASPWKSARLMVHTVATFNSI),
SEQ ID No 3 (AIGFKKLAEAVKFSAKLMGQ), SEQ ID No 4 (KKTFKEVANAVKISASLMGT),
SEQ ID No 5 (GAVLKVLTTGLPALISWIKR), SEQ ID No 6 (RGGFRRIARLVGVLREWAYR),
SEQ ID No 7 (GGRLALLRARLKELAALEAA) and SEQ ID No 8
(AEGVRNIKSMWEKGNVFSSP) or a variant which is at least 90% homologous to any of
these sequences over the entire region based on amino acid identity.;

2. b. the membrane localization peptide is the extracellular domain of interleukin-2 receptor
of SEQ ID No 17 or a variant which is at least 90% homologous to this sequence over
the entire region based on amino acid identity; and

3. c. the reticulum retention signal is a peptide selected from the following list consisting of
KDEL, HDEL, KKXX, KXKXX and RXR, wherein X is any aminoacid and wherein
preferably said reticulum retention signal is KDEL.

[0018] In a still other preferred embodiment of the invention, the calcium fluorescent fusion
polypeptide comprises or preferably consists of SEQ ID No 15.

[0019] A third aspect of the invention refers to a fluorescent fusion polypeptide capable of
changing its localization within the cell from the cell cytoplasmic membrane to the retention
vesicles, upon an increase in the concentration of intracellular cAMP, comprising a membrane
localization peptide, a second messenger transduction protein binding peptide comprising a
binding sequence to the Rl and RIl regulatory domains of PKA, a reticulum retention signal and
a fluorescent peptide wherein:

1. a. the membrane localization peptide is located at the N-terminus of the fluorescent
fusion polypeptide and is physically bound, optionally through a linker, to the fluorescent
peptide, which in turn is physically bound, optionally through a linker, to the second
messenger transduction protein binding peptide; and

2. b. the second messenger transduction protein binding peptide is physically bound,
optionally through a linker, to the reticulum retention signal, which in turn is located at
the C-terminus of the fluorescent fusion polypeptide;



DK/EP 2870475 T3

and wherein the term "membrane localization peptide" is intended to mean a peptide whose
natural intracellular localization is in the plasma membrane.

[0020] In a preferred embodiment of the third aspect of the invention, the binding sequence to
the RI and RIl regulatory domains of PKA is selected from the list consisting of SEQ ID No 9
(DLIEEAASRIVDAVIEQVKAAGAY), SEQ ID no 10 (VQGNTDEAQEELAWKIAKMIVSDVMQQ),
SEQ ID No 11 (VQGNTDEAQEELLWKIAKMIVSDVMQQ), SEQ ID No 12
(FEELAWKIAKMIWSDVFQQ), SEQ ID No 13 (QIEYLAKQIVDNAIQQAK) and SEQ ID No 14
(LEQYANQLADQIIKEATE) or a variant which is at least 90% homologous to any of these
sequences over the entire region based on amino acid identity.

[0021] In a further preferred embodiment of the third aspect of the invention, the reticulum
retention signal is a peptide selected from the following list consisting of KDEL, HDEL, KKXX,
KXKXX and RXR, wherein X is any aminoacid and wherein preferably said reticulum retention
signal is KDEL and/or the membrane localization peptide is the extracellular domain of
interleukin-2 of SEQ ID No 17 or a variant which is at least 90% homologous to any of these
sequences over the entire region based on amino acid identity.

[0022] In another preferred embodiment of the third aspect of the invention, the fluorescent
peptide is selected from the group consisting of GFP, YFP, turboGFP, tRFP and tRFP602.

[0023] In a still further preferred embodiment of the third aspect of the invention:

1. a. the binding sequence to the Rl and RIl regulatory domains of PKA is selected from the
list consisting of SEQ ID No 9 (DLIEEAASRIVDAVIEQVKAAGAY), SEQ ID no 10
(VQGNTDEAQEELAWKIAKMIVSDVMQQ), SEQ ID No 11
(VQGNTDEAQEELLWKIAKMIVSDVMQQ), SEQ ID No 12 (FEELAWKIAKMIWSDVFQQ),
SEQ ID No 13 (QIEYLAKQIVDNAIQQAK) and SEQ ID No 14 (LEQYANQLADQIIKEATE)
or a variant which is at least 90% homologous to any of these sequences over the entire
region based on amino acid identity;

2. b. the membrane localization peptide is the extracellular domain of interleukin-2 receptor
of SEQ ID No 17 or a variant which is at least 90% homologous to this sequence over
the entire region based on amino acid identity; and

3. c. the reticulum retention signal is a peptide selected from the following list consisting of
KDEL, HDEL, KKXX, KXKXX and RXR, wherein X is any aminoacid and wherein
preferably the reticulum retention signal is KDEL.

[0024] In still another preferred embodiment of the third aspect of the invention, the
fluorescent fusion polypeptide comprises or preferably consists of SEQ ID No 16.

[0025] A fourth aspect of the invention refers to a fluorescent fusion polypeptide capable of
changing its localization within the cell from the cell cytoplasmic membrane to the retention
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vesicles, upon an increase in the concentration of intracellular diacylglycerol, comprising a
membrane localization peptide, a second messenger transduction protein binding peptide
comprising a binding sequence to PKCd, a reticulum retention signal and a fluorescent peptide
wherein:

1. a. the membrane localization peptide is located at the N-terminus of the fluorescent
fusion polypeptide and is physically bound, optionally through a linker, to the fluorescent
peptide, which in turn is physically bound, optionally through a linker, to the second
messenger transduction protein binding peptide; and

2. b. the second messenger transduction protein binding peptide is physically bound,
optionally through a linker, to the reticulum retention signal, which in turn is located at
the C-terminus of the fluorescent fusion polypeptide;

and wherein the term "membrane localization peptide" is intended to mean a peptide whose
natural intracellular localization is in the plasma membrane.

[0026] In a preferred embodiment of the fourth aspect of the invention, the binding sequence
to PKC?d is SEQ ID No 19 (AARKRKGSFFYGG), or a variant which is at least 90% homologous
to this sequence over the entire region based on amino acid identity.

[0027] In a further preferred embodiment of the fourth aspect of the invention, the reticulum
retention signal is a peptide selected from the following list consisting of KDEL, HDEL, KKXX,
KXKXX and RXR, wherein X is any aminoacid and wherein preferably said reticulum retention
signal is KDEL and/or the membrane localization peptide is the extracellular domain of
interleukin-2 of SEQ ID No 17 or a variant which is at least 90% homologous to this sequence
over the entire region based on amino acid identity.

[0028] In another preferred embodiment of the fourth aspect of the invention, the fluorescent
peptide is selected from the group consisting of GFP, YFP, turboGFP, tRFP and tRFP602.

[0029] In a still further preferred embodiment of the fourth aspect of the invention:

1. a. the binding sequence to PKCo is SEQ ID No 19 (AARKRKGSFFYGG), or a variant
which is at least 90% homologous to this sequence over the entire region based on
amino acid identity;

2. b. the membrane localization peptide is the extracellular domain of interleukin-2 receptor
of SEQ ID No 17 or a variant which is at least 90% homologous to this sequence over
the entire region based on amino acid identity; and

3. c. the reticulum retention signal is a peptide selected from the following list consisting of
KDEL, HDEL, KKXX, KXKXX and RXR, wherein X is any aminoacid and wherein
preferably the reticulum retention signal is KDEL .

[0030] In still another preferred embodiment of the fourth aspect of the invention, the
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fluorescent fusion polypeptide comprises SEQ ID No 18.

[0031] A fifth aspect of the invention refers to a nucleic acid molecule comprising a
polynucleotide sequence coding for a polypeptide as defined in any of the previous aspects of
the invention.

[0032] A sixth aspect of the invention refers to a biosensor comprising the fusion polypeptide
as defined in the first, second, third and fourth aspects of the invention.

[0033] A seventh aspect of the invention refers to a cell comprising the fluorescent fusion
polypeptide as defined in any of the first, second, third or fourth aspects of the invention or the
biosensor as defined in the sixth aspect of the invention, wherein preferably said cell is cell line
u202.

[0034] In a further aspect, the present invention relates to several in vitro uses for the
fluorescent fusion polypeptide as defined in any of the first, second, third or fourth aspects of
the invention or of the biosensor as defined in the sixth aspect of the invention.

Brief description of the drawings

[0035] The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate several embodiments and together with the description illustrate the
disclosed compositions and methods.

Figure 1. Schematic representation of the fluorescent biosensor cellular localization model.
Fluorescent biosensor changes its localization within the cell from the cell cytoplasmic
membrane to the vesicles, upon an increase in the concentration of second messengers within
the cell cytoplasm.

Figure 2. Second messenger determination using the fluorescent biosensor. Increase in the
second messenger concentration promotes a redistribution of the fluorescent biosensor. The
change in the cellular fluorescence was calculated as an increment of the granularity of these
cells. These same results were obtained with three different clones of the above cell lines as
illustrated in this figure which provides proof of the reproducibility of these results
corresponding to three clones containing the calcium biosensor (left graphic) or three clones
containing the cAMP biosensor (right graphic).

Figure 3. Cellular distribution of calcium biosensor stimulated cells. U20S, stably expressing
human Neurokinin receptor 1 and fluorescent calcium biosensor, were stimulated with 10 pM
of Substancia P agonist during 6 hours. After the treatment, the fluorescent biosensor was
internalized in vesicles in the citosol. Human Neurikinin receptor 1 activity was determined
measuring the generation of the vesicle using image analysis algorithms.

Figure 4. Concentration response curve for Substancia P in Neurokinin 1 receptor -calcium
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biosensor cell line. Cells were treated with 10 log dilution series (n=4). The Ec50 for the

Subtancia P was ~ 9.5x10°2 M after a treatment of 6 h with agonist. Cells were fixed and the
nuclei were stained with DAPI. % Activity was calculated relative to positive (10 uM). The
internalization assay was validated with an average of Z'=0.85+/- 0.01 for High Content
Screening.

Figure 5. Cellular distribution of cAMP biosensor stimulated cells. U20S stably expressing
human Adrenergic beta 2 receptor and fluorescent CAMP biosensor, were stimulated with 10
MM of Isoproterenol agonist during 36 hours. After the treatment, the fluorescent biosensor
was internalized in vesicles in the citosol. Human Adrenergic beta 2 receptor activity was
determined measuring the generation of the vesicle using image analysis algorithms.

Figure 6. Concentration response curve for Isoproterenol in Adrenergic beta 2 -cAMP
biosensor cell line. Cells were treated with 6 log dilution series (n=4). The Ec50 for the

Isoproterenol was 2.3x107 M after a treatment of 36 h with agonist. Cells were fixed and the
nuclei were stained with DAPIL. % Activity was calculated relative to positive (10 pM). The
internalization assay was validated with an average of Z'=0.7+/- 0.01 for High Content
Screening.

Figure 7. Cellular distribution of DAG biosensor stimulated cells. U20S stably expressing
fluorescent DAG biosensor, were stimulated with 25 ng/ml of PMA during 4 hours. After the
treatment, the fluorescent biosensor was internalized in vesicles in the citosol. DAG biosensor
activity was determined measuring the generation of the vesicle using image analysis
algorithms.

Figure 8. Concentration response curve for DAG biosensor cell line. Cells were treated with 9

log dilution series (n=4). The Ec50 for the Isoproterenol was 2.89x10™ ng/ml after a treatment
of 4 h with DAG. Cells were fixed and the nuclei were stained with DAPI. % Activity was
calculated relative to positive (50 ng/ml). The internalization assay was validated with an
average of 2'=0.76 +/- 0.01 for High Content Screening.

Description of the invention

[0036] Unless expressly specified otherwise, the term "comprising” is used in the context of
the present document to indicate that further members may optionally be present in addition to
the members of the list introduced by "comprising". It is, however, contemplated as a specific
embodiment of the present invention that the term "comprising" encompasses the possibility of
no further members being present, i.e. for the purpose of this embodiment "comprising" is to
be understood as having the meaning of "consisting of".

Definitions
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[0037] In the context of the present invention, the term "fusion polypeptide" refers to a hybrid
polypeptide comprising a combination of at least four peptides from different proteins that are
combined into the same polypeptide structure.

[0038] In the context of the present invention, the term "membrane localization peptide" is
intended to mean a peptide whose natural intracellular localization is in the plasma membrane.

[0039] As used herein, the term "transduction protein binding peptide" is intended to mean a
peptide that is able to bind a transduction protein in a specific conformation. Therefore, this
peptide is able to bind the transduction protein only when this transduction protein is interacting
with a second messenger (cCAMP, Ca2+, IP3, cGMP, diacylglycerol...).

[0040] As used herein, the term "reticulum retention signal" is intended to mean a short
peptide chain that directs the transport of the polypeptide to the endoplasmic reticulum and
through the secretory pathway conferring thereby a multivesicular localization.

[0041] As used herein, the term "fluorescent peptide" is intended to mean a fluorescent
peptide that has fluorescent capacities. Fluorescent peptide domains are characterized by
having a specific excitation spectrum and emission spectrum.

[0042] In the context of the present invention, the linker has at least one amino acid residue,
preferably at least two consecutive amino acid residues.

[0043] As used herein, the term "biosensor” is intended to mean a molecular tool or entity that
is sensitive to, and can respond to, a physical or chemical stimulus and transmit information
about cellular status.

[0044] As used herein, the term "drug" is intended to mean a molecule that potentially acts as
an agonist or antagonist or modulator of a signalling pathway.

[0045] As used herein "stable cell line" is intended to mean a cell line that has been
transfected or infected with a foreign piece of DNA that has incorporated itself into the genome
of the cell.

[0046] As used herein "calmodulin binding sequence" is intended to mean the amino acid
sequence corresponding to the calmodulin binding domain of the skeletal muscle myosin light
chain kinase. This sequence is included in the basic 1-8-14 subclass of the 1-14 calmodulin
binding motif. The consensus sequence of the basic 1-8-14 is (RK)(RK)(RK)
(FILVW)xxxxxx (FAILVW)xxxxx(FILVW). These types of sequences can easily be found in the
Calmodulin Binding Database (http://calcium.uhnres.utoronto.ca/ctdb/ctdb/home. html).

[0047] As used herein "binding sequence to the Rl and RIl regulatory domains of PKA" is
intended to mean the conserved amino acid sequence that is present in A-kinase anchor
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protein family (AKAP) and whose principal function is binding to the regulatory domain (RI or
RII) of protein kinase A (PKA).

[0048] As used herein "HT31" is the peptide derived from human thyroid A-kinase anchoring
protein (AKAP) that can destroy the anchorage of A-kinase (after activation by cAMP signal) by
competing with AKAPs. HT31 binds to the two regulatory domains (Rl and RIl) of Protein
Kinase A but its affinity for these domains is different: low for Rl domain and high for RII
domain.

[0049] As used herein "binding sequence to PKCdelta" is intended to mean the amino acid
sequence corresponding to a synthetic soluble peptide which binds specifically to PKCdelta
and no other PKCs.These types of sequences can be easily found in PKCLab Database
(http://www.pkclab.org/PKC/link/substrate specificity.htm).

Detailed description of the invention

[0050] The present invention confronts the problem of providing tools of precise localization,
high dynamic range and as little disturbance of cell physiology as possible that are capable of
monitoring a variation in the intracellular concentration levels of second messengers in vivo by
using High-content screening (HCS) in cell-based systems , wherein these tools do not have
the disadvantages of FRET-based biosensors.

[0051] In order to solve the above problem, the authors of the present invention designed a
new fluorescent fusion polypeptide comprising a membrane localization peptide, a fluorescent
peptide, a second messenger transduction protein binding peptide and a reticulum retention
signal. This biosensor is formed by two peptides targeted to fwo different cellular
compartments, allowing the measurement of the second messenger concentration by
monitoring the distribution of the fluorescent polypeptide within the cellular cytoplasm. In this
sense, the biosensor translocation within the cell shall be due to a change in its 3D
conformation that hides or exposes the location signals in both ends of the polypeptide
triggered by the binding of the transduction protein to the second messenger transduction
protein binding peptide. In the basal state, the biosensor is located in one of the
compartments; this means that the location peptide directed to the other cellular compartment
is hidden by the 3D conformation. When the concentration of the second messenger is
increased due to a cellular stimulation, these second messengers bind to the transduction
protein that becomes active. The active transduction protein is able to bind to the transduction
protein binding peptide in the biosensor causing a conformational change. At this point the
spatial distribution of the different structural elements in the biosensor is modified and the
location peptide directed to the other cellular compartment is exposed by the new 3D
conformation so that the whole biosensor is transported to its new location at the new cellular
compartment. All this process can be traced in living cells due to the presence of the
fluorescent protein in the biosensor. A schematic view of the process can be visualized in the
schematic representation shown in figure 1.
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[0052] However, the authors of the present invention realized that the order of the peptides
within the above mentioned fluorescent fusion polypeptide could not be placed arbitrarily within
the polypeptide. This is the case since after numerous experiments the authors concluded that
only one combination of elements provided the technical effect of transporting the biosensor to
the other cellular compartment, such combination was:

1.a. the membrane localization peptide must be located at the N-terminus of the
fluorescent fusion polypeptide and must be physically bound, optionally through a linker,
to the fluorescent peptide, which in turn must be physically bound, optionally through a
linker, to the second messenger transduction protein binding peptide; and

2. b. the second messenger transduction protein binding peptide must be physically bound,
optionally through a linker, to the reticulum retention signal, which in turn must be
located at the C-terminus of the fluorescent fusion polypeptide;

and wherein the term "membrane localization peptide" is intended to mean a peptide whose
natural intracellular localization is in the plasma membrane.

[0053] The authors tested whether such biosensor having the above structure could be
employ for detecting and quantifying different types of second messengers. As illustrated in
examples 1-3 disclosed herein, the authors of the present invention constructed three different
fluorescent fusion polypeptides, all of them comprising the extracellular domain of interleukin-2
receptor of SEQ ID No 17 as the membrane localization peptide, the peptide KDEL as the
reticulum retention signal and the turboGFP as the fluorescent peptide. Thus, the only
difference between these fluorescent fusion polypeptides lied on the type of second
messenger transduction protein binding peptide used. In this sense, in the case of the calcium
biosensor of example 1 the authors used a second messenger transduction protein binding
peptide comprising a calmodulin binding domain, in the case of the cAMP biosensor of
example 2 the authors used a second messenger transduction protein binding peptide
comprising a protein kinase A (PKA) binding domain from A-kinase anchor protein (AKAP) and
in the case of the diacylglycerol biosensor of example 3 the authors used a second messenger
transduction protein binding peptide comprising the binding domain of SEQ ID No 19.

[0054] Surprisingly, the results shown in the examples and drawings presented herein by
using the above fusion polypeptides of examples 1-3 indicated that an increased in the
concentration of the second messenger induced a conformational change in the biosensor
which promoted a redistribution of the fluorescent biosensor. The activity was calculated in all
three cases as an increment of the granularity of the cells transfected with the biosensors of
the invention. The fluorescence redistribution of the biosensor was detected by fluorescence
using image analysis algorithms. Consequently, the variations in the second messenger
concentrations can be monitored through this "hiding and exposition" process of location
signals and the final localization of the biosensor.

[0055] Thus, a first aspect of the present invention refers to a fluorescent fusion polypeptide
capable of changing its localization within the cell from the cell cytoplasmic membrane to the
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retention vesicles, upon an increase in the concentration of second messengers within the cell
cytoplasm, comprising a membrane localization peptide, a second messenger transduction
protein binding peptide, a reticulum retention signal and a fluorescent peptide wherein:

1. a. the membrane localization peptide is located at the N-terminus of the fluorescent
fusion polypeptide and is physically bound, optionally through a linker, to the fluorescent
peptide, which in turn is physically bound, optionally through a linker, to the second
messenger transduction protein binding peptide; and

2. b. the second messenger transduction protein binding peptide is physically bound,
optionally through a linker, to the reticulum retention signal, which in turn is located at
the C-terminus of the fluorescent fusion polypeptide;

and wherein the term "membrane localization peptide" is intended to mean a peptide whose
natural intracellular localization is in the plasma membrane.

[0056] In another preferred embodiment of the first aspect of the invention, the membrane
localization peptide is the extracellular domain of interleukin-2 receptor of SEQ ID No 17 or a
variant which is at least 90% homologous to this sequence over the entire region based on
amino acid identity and the reticulum retention signal is a peptide selected from the following
list consisting of KDEL, HDEL, KKXX, KXKXX and RXR, wherein X is any aminoacid and
wherein preferably said reticulum retention signal is KDEL.

[0057] In a more preferred embodiment of the first aspect of the invention, said second
messenger transduction protein binding peptide is a cAMP transduction protein binding
peptide, a calcium transduction protein binding peptide, an IP3 transduction protein binding
peptide, a cGMP transduction protein binding peptide or a diacylglycerol transduction protein
binding peptide. Thus in a further preferred embodiment of the invention, the fluorescent fusion
polypeptide of the first aspect of the invention is capable of changing its localization within the
cell from the cell cytoplasmic membrane to the retention vesicles, upon an increase in the
concentration of a second messenger selected from the list consisting of calcium, cAMP, IP3,
cGMP or diacyglycerol.

[0058] A second aspect of the invention refers to a fluorescent fusion polypeptide capable of
changing its localization within the cell from the cell cytoplasmic membrane to the retention
vesicles, upon an increase in the concentration of intracellular calcium, comprising a
membrane localization peptide, a second messenger transduction protein binding peptide
comprising a calmodulin binding sequence, a reticulum retention signal and a fluorescent
peptide wherein:

1. a. the membrane localization peptide is located at the N-terminus of the fluorescent
fusion polypeptide and is physically bound, optionally through a linker, to the fluorescent
peptide, which in turn is physically bound, optionally through a linker, to the second
messenger transduction protein binding peptide comprising the calmodulin binding
sequence; and

2. b. the second messenger transduction protein binding peptide is physically bound,
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optionally through a linker, to the reticulum retention signal, which in turn is located at
the C-terminus of the fluorescent fusion polypeptide;

and wherein the term "membrane localization peptide” is intended to mean a peptide whose
natural intracellular localization is in the plasma membrane.

[0059] In a preferred embodiment of the second aspect of the invention, the calmodulin
binding sequence is selected from the list consisting of SEQ ID No 1
(MEKRRWKKNFIAVSAANRFKKISSSGAL), SEQ ID No 2 (ASPWKSARLMVHTVATFENSI), SEQ
ID No 3 (AIGFKKLAEAVKFSAKLMGQ), SEQ ID No 4 (KKTFKEVANAVKISASLMGT), SEQ ID No
5 (GAVLKVLTTGLPALISWIKR), SEQ ID No 6 (RGGFRRIARLVGVLREWAYR), SEQ ID No 7
(GGRLALLRARLKELAALEAA) and SEQ ID No 8 (AEGVRNIKSMWEKGNVFSSP) or a variant
which is at least 90% homologous to any of these sequences over the entire region based on
amino acid identity.

[0060] In a further preferred embodiment of the second aspect of the invention, the reticulum
retention signal is a peptide selected from the following list consisting of KDEL, HDEL, KKXX,
KXKXX and RXR, wherein X is any aminoacid and wherein preferably said reticulum retention
signal is KDEL and/or the membrane localization peptide is the extracellular domain of
interleukin-2 of SEQ ID No 17 or a variant which is at least 90% homologous to any of these
sequences over the entire region based on amino acid identity.

[0061] In another preferred embodiment of the second aspect of the invention the fluorescent
peptide is selected from the group consisting of GFP, YFP, turboGFP, tRFP and tRFP602.

[0062] In a still further preferred embodiment of the second aspect of the invention:

1. a. the calmodulin binding sequence is selected from the list consisting of SEQ ID No 1
(MEKRRWKKNFIAVSAANRFKKISSSGAL), SEQ ID No 2 (ASPWKSARLMVHTVATFNSI),
SEQ ID No 3 (AIGFKKLAEAVKFSAKLMGQ), SEQ ID No 4 (KKTFKEVANAVKISASLMGT),
SEQ ID No 5 (GAVLKVLTTGLPALISWIKR), SEQ ID No 6 (RGGFRRIARLVGVLREWAYR),
SEQ ID No 7 (GGRLALLRARLKELAALEAA) and SEQ ID No 8
(AEGVRNIKSMWEKGNVFSSP) or a variant which is at least 90% homologous to any of
these sequences over the entire region based on amino acid identity.;

2. b. the membrane localization peptide is the extracellular domain of interleukin-2 receptor
of SEQ ID No 17 or a variant which is at least 90% homologous to this sequence over
the entire region based on amino acid identity; and

3. c. the reticulum retention signal is a peptide selected from the following list consisting of
KDEL, HDEL, KKXX, KXKXX and RXR, wherein X is any aminoacid and wherein
preferably said reticulum retention signal is KDEL.

[0063] In a still other preferred embodiment of the invention, the fluorescent fusion
polypeptide comprises or preferably consists of SEQ ID No 15.
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[0064] A third aspect of the invention refers to a fluorescent fusion polypeptide capable of
changing its localization within the cell from the cell cytoplasmic membrane to the retention
vesicles, upon an increase in the concentration of intracellular cAMP, comprising a membrane
localization peptide, a second messenger transduction protein binding peptide comprising a
binding sequence to the Rl and RII regulatory domains of PKA, a reticulum retention signal and
a fluorescent peptide wherein:

1. a. the membrane localization peptide is located at the N-terminus of the fluorescent
fusion polypeptide and is physically bound, optionally through a linker, to the fluorescent
peptide, which in turn is physically bound, optionally through a linker, to the second
messenger transduction protein binding peptide; and

2.b. the second messenger transduction protein binding peptide is physically bound,
optionally through a linker, to the reticulum retention signal, which in turn is located at
the C-terminus of the fluorescent fusion polypeptide;

and wherein the term "membrane localization peptide" is intended to mean a peptide whose
natural intracellular localization is in the plasma membrane.

[0065] In a preferred embodiment of the third aspect of the invention, the binding sequence to
the RI and RII regulatory domains of PKA is selected from the list consisting of SEQ ID No 9
(DLIEEAASRIVDAVIEQVKAAGAY), SEQ ID no 10 (VQGNTDEAQEELAWKIAKMIVSDVMQQ),
SEQ ID No 11 (VQGNTDEAQEELLWKIAKMIVSDVMQQ), SEQ ID No 12
(FEELAWKIAKMIWSDVFQQ), SEQ ID No 13 (QIEYLAKQIVDNAIQQAK) and SEQ ID No 14
(LEQYANQLADQIIKEATE) or a variant which is at least 90% homologous to any of these
sequences over the entire region based on amino acid identity.

[0066] In a further preferred embodiment of the third aspect of the invention, the reticulum
retention signal is a peptide selected from the following list consisting of KDEL, HDEL, KKXX,
KXKXX and RXR, wherein X is any aminoacid and wherein preferably said reticulum retention
signal is KDEL and/or the membrane localization peptide is the extracellular domain of
interleukin-2 of SEQ ID No 17 or a variant which is at least 90% homologous to any of these
sequences over the entire region based on amino acid identity.

[0067] In another preferred embodiment of the third aspect of the invention, the fluorescent
peptide is selected from the group consisting of GFP, YFP, turboGFP, tRFP and tRFP602.

[0068] In a still further preferred embodiment of the third aspect of the invention:

1. a. the binding sequence to the Rl and Rl regulatory domains of PKA is selected from the
list consisting of SEQ ID No 9 (DLIEEAASRIVDAVIEQVKAAGAY), SEQ ID no 10
(VQGNTDEAQEELAWKIAKMIVSDVMQQ), SEQ ID No 11
(VQGNTDEAQEELLWKIAKMIVSDVMQQ), SEQ ID No 12 (FEELAWKIAKMIWSDVFQQ),
SEQ ID No 13 (QIEYLAKQIVDNAIQQAK) and SEQ ID No 14 (LEQYANQLADQIIKEATE)
or a variant which is at least 90% homologous to any of these sequences over the entire
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region based on amino acid identity;

2. b. the membrane localization peptide is the extracellular domain of interleukin-2 receptor
of SEQ ID No 17 or a variant which is at least 90% homologous to this sequence over
the entire region based on amino acid identity; and

3. c. the reticulum retention signal is a peptide selected from the following list consisting of
KDEL, HDEL, KKXX, KXKXX and RXR, wherein X is any aminoacid and wherein
preferably the reticulum retention signal is KDEL.

[0069] In still another preferred embodiment of the third aspect of the invention, the
fluorescent fusion polypeptide comprises or preferably consists of SEQ ID No 16.

[0070] A fourth aspect of the invention refers to a fluorescent fusion polypeptide capable of
changing its localization within the cell from the cell cytoplasmic membrane to the retention
vesicles, upon an increase in the concentration of intracellular diacylglycerol, comprising a
membrane localization peptide, a second messenger transduction protein binding peptide
comprising a binding sequence to PKCJ, a reticulum retention signal and a fluorescent peptide
wherein:

1. a. the membrane localization peptide is located at the N-terminus of the fluorescent
fusion polypeptide and is physically bound, optionally through a linker, to the fluorescent
peptide, which in turn is physically bound, optionally through a linker, to the second
messenger transduction protein binding peptide; and

2. b. the second messenger transduction protein binding peptide is physically bound,
optionally through a linker, to the reticulum retention signal, which in turn is located at
the C-terminus of the fluorescent fusion polypeptide;

and wherein the term "membrane localization peptide" is intended to mean a peptide whose
natural intracellular localization is in the plasma membrane.

[0071] In a preferred embodiment of the fourth aspect of the invention, the binding sequence
to PKC?d is SEQ ID No 19 (AARKRKGSFFYGG), or a variant which is at least 90% homologous
to this sequence over the entire region based on amino acid identity.

[0072] In a further preferred embodiment of the fourth aspect of the invention, the reticulum
retention signal is a peptide selected from the following list consisting of KDEL, HDEL, KKXX,
KXKXX and RXR wherein x is any aminoacid and wherein preferably said reticulum retention
signal is KDEL and/or the membrane localization peptide is the extracellular domain of
interleukin-2 of SEQ ID No 17 or a variant which is at least 90% homologous to any of these
sequences over the entire region based on amino acid identity.

[0073] In another preferred embodiment of the fourth aspect of the invention, the fluorescent
peptide is selected from the group consisting of GFP, YFP, turboGFP, tRFP and tRFP602.
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[0074] In a still further preferred embodiment of the fourth aspect of the invention:

1. a. the binding sequence to PKCo is SEQ ID No 19 (AARKRKGSFFYGG), or a variant
which is at least 90% homologous to this sequence over the entire region based on
amino acid identity;

2. b. the membrane localization peptide is the extracellular domain of interleukin-2 receptor
of SEQ ID No 17 or a variant which is at least 90% homologous to this sequence over
the entire region based on amino acid identity; and

3. c. the reticulum retention signal is a peptide selected from the following list consisting of
KDEL, HDEL, KKXX, KXKXX and RXR, wherein X is any aminoacid and wherein
preferably the reticulum retention signal is KDEL.

[0075] In still another preferred embodiment of the fourth aspect of the invention, the
fluorescent fusion polypeptide comprises SEQ ID No 18.

[0076] A fifth aspect of the invention refers to a nucleic acid molecule comprising a
polynucleotide sequence coding for a polypeptide as defined in any of the previous aspects of
the invention.

[0077] A sixth aspect of the invention refers to a biosensor comprising the fusion polypeptide
as defined in the first, second, third and fourth aspects of the invention.

[0078] A seventh aspect of the invention refers to a cell comprising the fluorescent fusion
polypeptide as defined in any of the first, second, third or fourth aspects of the invention or the
biosensor as defined in the sixth aspect of the invention, wherein preferably said cell is cell line
u202.

[0079] In a further aspect, the present invention relates to several uses for the fluorescent
fusion polypeptide as defined in any of the first, second, third or fourth aspects of the invention
or of the biosensor as defined in the sixth aspect of the invention. A first use of the biosensor
according to the present invention is for detecting and quantifying second messengers
including, but not limited thereto, cAMP, calcium, diacylglycerol, IP3 and cGMP. As already
stated, binding of the second messenger to the fluorescent fusion polypeptide of any of the
aspects of this invention results in a substantial change in the spatial conformation that leads to
a change in the intracellular fluorescence localization. This fluorescence translocation can be
harnessed for second messenger quantification by fluorescence microscopy. In addition, all
this process can be traced in living cells due to the presence of the fluorescent protein in the
biosensor.

[0080] In addition, the fluorescent fusion polypeptide as defined in any of the first, second,
third or fourth aspects of the invention or the biosensor as defined in the sixth aspect of the
invention is useful in the practice of essentially any application for which readout of second
messenger transduction is obtained. Such applications are well known in the art. However,
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mere exemplary applications of the present invention include but are not limited to:

1. a. Identifying test compounds that act as agonists, antagonists, inverse agonists or
natural ligands of cell surface receptor selected from growth factors, cytokines, G-protein
coupled receptors, integrins and calcium ion channels by studying the second
messenger movement using fluorescence microscopy devices. In a preferred
embodiment, said cell surface receptor is a G-protein coupled receptor (GPCR).

2. b. Expression cloning of peptide agonist, antagonist and inverse agonist of receptors.

3. ¢c. Expression cloning of modulators that change the second messenger intracellular
presence.

4. d. Establishing dose-response curves of membrane molecules modulators.

5. e. Determining alterations in membrane molecules and modulators involved in a disease
or disorder which signalling cascade depends on these second messengers and thereby
the biosensor can be used as a diagnostic tool.

[0081] The fluorescent fusion polypeptide and the corresponding biosensor of the present
invention can be made by techniques well known by those skilled in the art but as a way of
example, they can be constructed as follows. The coding sequences corresponding to the
membrane localization peptide, the fluorescent peptide, the protein transduction interacting
peptide and the reticulum localization signal can be easily amplified by PCR and cloned into a
shuttle plasmid. These coding sequences can be then easily cloned into the final fusion
plasmid in the specific order presented herein using the restriction enzyme sites that flanked
each sequence.

[0082] The following examples merely serve to illustrate the present invention.

Examples

EXAMPLE 1. Construction and use of a calcium biosensor for measurement of calcium
in living cells within a broad dynamic range of physiological concentrations of this
second messenger.

[0083] The authors of the present invention constructed a fluorescent fusion polypeptide
comprising the extracellular domain of interleukin-2 receptor of SEQ ID No 17 as the
membrane localization peptide, the calmodulin binding domain from muscle myosin light chain
kinase of SEQ ID No 1 as the second messenger transduction protein binding peptide, the
peptide KDEL as the reticulum retention signal and the turboGFP as the fluorescent peptide
wherein:

1. a. the membrane localization peptide was located at the N-terminus of the fluorescent
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fusion polypeptide and was physically bound, through a linker, to the fluorescent peptide,
which in turn was physically bound, through a linker, to the second messenger
transduction protein binding peptide; and

2. b. the second messenger transduction protein binding peptide was physically bound,
through a linker, to the reticulum retention signal, which in turn is located at the C-
terminus of the fluorescent fusion polypeptide.

The complete fluorescent fusion polypeptide is illustrated in SEQ ID No 15.

[0084] In order to assess whether this polypeptide induces intracellular fluorescence
redistribution in living cells, the turboGFP polypeptide was cloned as the fluorescent peptide
and the cellular localization of the biosensor was analysed upon calcium induced activation. In
this sense, cell lines HEK293 and U202 were stably transfected with the plasmid construction
that contains the above mentioned biosensor's cDNA (please refer to SEQ ID No 15). After
transfection, both cell lines presented a membrane distribution of the fluorescence. However, a
substantial decrease in membrane distribution of the biosensor was observed after increasing
the intracellular levels of calcium with 10 ng/ml of PMA and 1 uM of ionomycin. This result
indicates that an increased in the concentration of intracellular calcium induces a
conformational change in the biosensor which promotes a redistribution of the fluorescent
biosensor. The activity was calculated as an increment of the granularity of these cells. These
same results were obtained with three different clones of the above cell lines as illustrated in
Fig. 2 (left graphic) which provides proof of the reproducibility of these results.

[0085] Secondly, in order to determine whether calcium induces a significant conformational
change within a physiological dynamic range, the U202 biosensor stable cell line was stably
transfected with the human Tachykinin receptor 1. The Tachykinin receptor 1 (TACR1) also
known as Neurokinin 1 receptor (NK1R) or substance P receptor (SPR) is a G protein coupled
receptor found in the central nervous system and peripheral nervous system. The endogenous
ligand for this receptor is Substance P, although it has some affinity for other Tachykinins,
Substance P is synthesized by neurons and transported to synaptic vesicles; the release of
Substance P is accomplished through the depolarizing action of calcium-dependent
mechanisms. When NK1 receptors are stimulated, they can generate various second
messengers, which can trigger a wide range of effector mechanisms that regulate cellular
excitability and function. One of these mechanisms leads to the mobilization of calcium from
both intra- and extracellular sources.

[0086] The double stable cell line was seeded at 20,000 cells per well on 96-mm optical
plates, and cultured in 200ul of DMEM F12 supplemented with 10% fetal bovine serum. For
fluorescent biosensor redistribution, cells were stimulated with different concentrations of the
agonist Substancia P during 6 hours. After treatment, the nucleus was stained with DAPI and
biosensor fluorescence redistribution was detected by fluorescence using image analysis
algorithms. When cells were treated with the agonist, the biosensor was internalized from
plasmatic membrane in high intensity vesicles (Fig.3). The activity was calculated as an
increment of the granularity of these cells. Cells were treated with 11 log dilution series (n=5).
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The Ec50 for the Substance P was ~ 9.5 x 107'2 M after a treatment of 6 h with agonist. The
redistribution assay was validated with an average of Z'=0.85+/- 0.01 for High Content
Screening (Fig.4).

[0087] To check the biosensor sensibility in comparison with other methods, a typical
fluorescent calcium assay was performed using Fura-2/AM ratiometric. Calcium increase inside
the cell was measured using the ratio of the fluorescence from Fura2 bound and not bound to
the ion. Cells were incubated with Fura2-AM and treated with increasing Substance P
concentrations. Cells were treated with Substance P concentrations ranging from 0 to 10 yM
by quadruplicate. The E.50 for Substance P was ~ 1.4x10-8M. The calcium assay was

validated with a Z'= 0.84 for High Content Screening

[0088] In both quantification methods, the image acquisition was performed using a "BD
Pathway 855" High-Content Bioimager from BD Biosciences.

EXAMPLE 2. Construction and use of a cAMP biosensor for measurement of cAMP in
living cells within a broad dynamic range of Physiological concentrations of this
second messenger.

[0089] The authors of the present invention constructed a fluorescent fusion polypeptide
comprising the extracellular domain of interleukin-2 receptor of SEQ ID No 17 as the
membrane localization peptide, the protein kinase A (PKA) binding domain from A-kinase
anchor protein (AKAP) of SEQ ID No 9 as the second messenger transduction protein binding
peptide, the peptide KDEL as the reticulum retention signal and the turboGFP as the
fluorescent peptide wherein:

1. a. the membrane localization peptide was located at the N-terminus of the fluorescent
fusion polypeptide and was physically bound, through a linker, to the fluorescent peptide,
which in turn was physically bound, through a linker, to the second messenger
transduction protein binding peptide; and

2. b. the second messenger transduction protein binding peptide was physically bound,
through a linker, to the reticulum retention signal, which in turn is located at the C-
terminus of the fluorescent fusion polypeptide.

The complete fluorescent fusion polypeptide is illustrated in SEQ ID No 16.

[0090] As with the biosensor of Example 1, in order to assess whether the activation of the
above mentioned polypeptide induces intracellular fluorescence redistribution in living cells,
peptide turboGFP was cloned as the fluorescent peptide and the cellular localization of the
biosensor was analysed upon cAMP induced activation. In this sense, cell lines SHSY5Y and
U202 were stably transfected with the plasmid construction that contains the above mentioned
biosensor's coding sequence. Both cell lines presented a membrane distribution of the
fluorescence. As with Example 1, activity was calculated as an increment of granularity by
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treating these cells with 10 uM of forskolin and 25 uM of IBMX in three different stable clones
during 36h (Fig 2 Right graphic).

[0091] To determine whether cAMP induces a significant conformational change within a
physiological dynamic range, the U202 biosensor stable cell line was stably transfected with
the human adrenergic beta 2 receptor. The adrenergic receptors are a class of G protein-
coupled receptors that are targets of the catecholamines, especially noradrenaline
(norepinephrine) and adrenaline (epinephrine). The double stable cell line was seeded at
20.000 cell per well on 96-mm optical plates, and cultured in 200 ul of DMEM F12
supplemented with 10% fetal bovine serum. For fluorescent biosensor redistribution, the cells
were stimulated with different concentrations of Isoproterenol agonist during 36 hours (Fig.5).
After treatment, the nucleus was stained with DAPI and biosensor fluorescence redistribution
was detected by fluorescence using image analysis algorithms. When cells were treated with
the agonist, the biosensor was internalized from plasmatic membrane in high intensity vesicles.
The activity was calculated as an increment of granularity these cells. Cells were treated with
11 log dilution series (n=5). The Ec50 for the Isoproterenol was ~ 2.3 x 10-7M after a
treatment of 24h with agonist. The redistribution assay was validated with an average of
Z'=0.7+/- 0.01 for High Content Screening. The results are shown in Fig. 6.

EXAMPLE 3. Construction and use of a diacylglycerol biosensor for measurement of

diacylglycerol in living cells within a broad dynamic range of physiological
concentrations of this second messenger.

[0092] The authors of the present invention constructed a fluorescent fusion polypeptide
comprising the extracellular domain of interleukin-2 receptor of SEQ ID No 17 as the
membrane localization peptide, the binding sequence of SEQ ID No 19 as the second
messenger transduction protein binding peptide, the peptide KDEL as the reticulum retention
signal and the turboGFP as the fluorescent peptide wherein:

1. a. the membrane localization peptide was located at the N-terminus of the fluorescent
fusion polypeptide and was physically bound, through a linker, to the fluorescent peptide,
which in turn was physically bound, through a linker, to the second messenger
transduction protein binding peptide; and

2. b. the second messenger transduction protein binding peptide was physically bound,
through a linker, to the reticulum retention signal, which in turn was located at the C-
terminus of the fluorescent fusion polypeptide.

The complete fluorescent fusion polypeptide is illustrated in SEQ ID No 18.

[0093] As with the previous examples, in order to assess whether the activation of the above
mentioned polypeptide induces intracellular fluorescence redistribution in living cells, peptide
turboGFP was cloned as the fluorescent peptide and the cellular localization of the biosensor
was analysed upon diacylglycerol induced activation. In this sense, U202 cell line was stably
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transfected with the plasmid construction that contains the above mentioned biosensor's
coding sequence. This stably transfected cell line presented a membrane distribution of the
fluorescence before inducing the activation of intracellular diacylglycerol. As with the previous
examples, activity was calculated as an increment of granularity by treating these cells with
increasing dosages of PMA. The results are shown in Fig. 7 and Fig. 8.

SEQUENCE LISTING

[0094]

SEQ ID No 1: MEKRRWKKNFIAVSAANRFKKISSSGAL

SEQ ID No 2: ASPWKSARLMVHTVATFNSI

SEQ ID No 3: AIGFKKLAEAVKFSAKLMGQ

SEQ ID No 4: KKTFKEVANAVKISASLMGT

SEQ ID No 5: GAVLKVLT TGLPALISWIKR

SEQ ID No 6: RGGFRRIARLVGVLREWAYR

SEQ ID No 7: GGRLALLRARLKELAALEAA

SEQ ID No 8: AEGVRNIKSMWEKGNVFSSP

SEQ ID No 9: DLIEEAASRIVDAVIEQVKAAGAY

SEQ ID no 10: VQGNTDEAQEELAWKIAKMIVSDVMQQ

SEQ ID No 11: VQGNTDEAQEELLWKIAKMIVSDVMQQ

SEQ ID No 12: FEELAWKIAKMIWSDVFQQ

SEQ ID No 13: QIEYLAKQIVDNAIQQAK

SEQ ID No 14: LEQYANQLADQIIKEATE

SEQ ID No 15:
MDSYLLMWGLLTFIMYPGCQAELCDDDPPEIPHATFKAMAYKEGTMINCECKRGFRRIKSGSLYMLCTGNSSHSSWDNQ
CQCTSSATRNTTKQVTPQPEEQKERKTTEMQSPMQPYDQASLPGHCREPPPWENEATERIYHFVVGQMVYYQCVQGYR
ALHRGPAESVCKMTHGKTRWTQPQLICTGEMETSQF PGEEKPQASPEGRPESETSCLVTTTDFQIQTEMAATMETSIFTTD
LQVAVAGCVFLLISVLLLSGLTWORRQRKSGRTIGIQLVYVDAQQOQAGILASTVPMESDESGLPAMEIECRITGTLNGVEFE
LVGGGEGTPEQGRMTNKMKSTKGALTFSPYLLSHVMGYGFYHFGTYPSGYENPFLHAINNGGYTNTRIEKYEDGGVLHVSF

SYRYEAGRVIGDFKYMGTGFPEDSVIFTDKIIRSNATVEHLHPMGDNDLDGSFTRTFSLRDGGYYSSVVDSHMHFKSAIHPSI
LONGGPMFAFRRVEEDHSNTELGIVEYQHAFKTPDADAGEERSREMEKRRWKKNFIAYSAANRFKKISSSGALKDEL

SEQ ID No 16:
MDSYLLMWGLLTFIMVPGCOAELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSGSLYMLCTGNSSHSSWDNQ,
CQCTSSATRNTTKQVTPOPEEQKERKTTEMQSPMQPYDQASLPGHCREPPPWENEATERIYHFVYGQMVYYQCVQGYR
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ALHKGPAESYCKM THGKTRW 1 UPULIC T GEME ISQFPGEEKPOQASPEG RPESE | SULVE T I DFQIQT EMAAIMETSIFT D
LQVAVAGCVFLLISVLLLSGLTWQRRQRKSGRTIGIQLVYDQQQQAQQGILQSTVPMESDESGLPAMEIECRITGTLNGVEFE
LVGGGEGTPEQGRMTNKMKSTKGALTFSPYLLSHVMGYGFYHFGTYPSGYENPFLHAINNGGYTNTRIEKYEDGGVLHVSF

SYRYEAGRVIGDFKYMGTGFREDSVIFTDKHRSNATVEHLHPMGDNDLDGSFTRTFSLRDGGYYSSVVDSHMHFKSAIHPSI
LAONGGPMFAFRRVEEDHSNTELGIVEYQHAFKTPDADAGEERSRVDLIEEAASRIVDAVIEQVKAAGAYGGKDEL

SEQ ID No 17:
MDSYLLMWGLLTFIMVYPGCQAELCDDDPPEIPHATEKAMAYKEGTMLNCECKRGFRRIKSGSLYMLCTGNSSHSSWDNQ

CQCTSSATRNTTKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVWWGQMVYYQCVYQGYR
ALHRGPAESVCKMTHGKTRWTQPQLICTGEMETSQF PGEEKPQASPEGRPESETSCLVTTTDFQIQTEMAATMETSIFTTD
LQVAVAGCVFLLISVLLLSGLTWQRRQRKSGRTI

SEQ ID No 18:
MDSYLLMWGLLTFIMYPGCQAELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSGSLYMLCTGNSSHSSWDNQ:
CQCTSSATRNTTKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVVGOMVYYQCVAGYR
ALHRGPAESVCKMTHGKTRWTQPQLICTGEMETSQFPGEEKPQASPEGRPESETSCLVTTTDFQIQTEMAATMETSIFTTD
LQVAVAGCVFLLISYLLESGETWQRRQRKSGRTIGIQLYVDBOQQQQQGILASTVPMESDESGLPAMEIECRITGTLNGVEFE
LVGGGEGTPEQGRMTNKMKSTKGALTFSPYLLSHVMGYGFYHFGTYPSGYENPFLHAINNGGYTNTRIEKYEDGGVLHVSF
SYRYEAGRVIGDFKVYMGTGFPEDSVIFTDKIIRSNATVEHLHPMGDNDLDGSFTRTFSLRDGGYYSSVVDSHMHFKSAIHPSI
LONGGPMFAFRRVEEDHSNTELGIVEYQHAFKTPDADAGEERSRVAARKRKGSFFYGGKDEL

SEQ ID No 19:
AARKRKGSFFYGG

SEQ ID No 20:
MSKGEELFTGVYPILVELDGDVYNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTFSYGYQCFSRYPDHMKQH
DFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKV
NFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITHGMDELYK

SEQ ID No 21
MFKGIVEGIGIIEKIDIYTDLDKYAIRFPENMLNGIKKESSIMENGCFLTVTSVNSNIVWFDIFEKEARKLDTFREYKVGDRVNL

GTFPKFGAASGGHILSARISCVASIEIIENEDYQQMWIQIPENFTEFLIDKDYIAVDGISLTIDTIKNNQFFISLPLKIAGNTNMK
WRKKGDKVNVELSNKINANQCW

SEQ ID No 22
MESDESGLPAMEIECRITGTLNGVEFELVGGGEGTPEQGRMTNKMKSTKGALTFSPYLLSHVMGYGFYHFGTYPSGYENPF

LHAINNGGYTNTRIEKYEDGGYLHVSFSYRYEAGRVIGDFKYMGTGFPEDSVIFTDKIIRSNATVEHLHPMGDNDLDGSFTR
TFSLRDGGYYSSVVDSHMHFKSAIHPSILONGGPMFAFRRVEEDHSNTELGIVEYQHAFKTPDADAGEE

SEQ ID No 23
MVSKGEELIKENMHMKLYMEGTVNNHHFKCTSEGEGKPYEGTQTMRIKVVEGGPLPFAFDILATSFMYGSRTFINHTQGIP
DFFKQSFPEGFTWERVTTYEDGGVLTATODTSLODGCLIYNVKIRGYNFPSNGPVMQKKTLGWEANTEMLYPADGGLEGR
SDMALKLYGGGHLICNFKTTYRSKKPAKNLKMPGVYYVDHRLERIKEADKETYVEQHEVAVARYCDLPSKLGHKLN

SEQ ID No 24
MVGEDSELITENMHMKLYMEGTYNNHHFKCTSEGEGKPYEGTQTMKIKVVEGGPLPFAFDILATSFMYGSKAFINHTQGIP

DFFKQSFPEGFTWERITTYEDGGVLTATQDTSLONGCLIYNVKINGVNFPSNGPYMQKKTLGWEASTEMLYPADSGLRGH
GOMALKLYGGGYLHCSLKTTYRSKKPAKNLKMPGFHFVDHRLERIKEADKETYVEQHEMAVAKYCDLPSKLGHS

SEQ ID No 25
MSGGEELFAGIVPVLIELDGDVHGHKFSVRGEGEGDADYGKLEIKFICTTGKLPVPWPTLVTTLCYGIQCFARYPEHMKMND

FFKSAMPEGYIQERTIQFQDDGKYKTRGEVKFEGDTLVNRIELKGKDFKEDGNILGHKLEYSFNSHNVYIRPDKANNGLEANF
KTRHNIEGGGVQLADHYQTNVPLGDGPVLIPINHYLSTQTKISKDRNEARDHMVLLESFSACCHTHGMDELY
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SEQUENCE LISTING

[0095]
<110> Innovative Technologies

<120> Fluorescent fusion polypeptide, biosensor comprising said polypeptide and uses
thereof.

<130> 162 279
<160> 25
<170> Patentln version 3.5

<210>1

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Calmodulin binding sequence

<220>
<221> PEPTIDE
<222> (1)..(28)

<400>1
Met Glu Lys Arg Arg Trp Lys Lys Asn Phe Ile Ala Val Ser Ala Ala
1 5 10 15

Asn Arg Phe Lys Lys Ile Ser Ser Ser Gly Ala Leu
20 25

<210> 2

<211> 20

<212>PRT

<213> Artificial Sequence

<220>
<223> Calmodulin binding sequence

<220>
<221> PEPTIDE
<222> (1)..(20)

<400> 2
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Ala Ser Pro Trp Lys Ser Ala Arg Leu Met Val His Thr Val Ala Thr
1 ) 10 15

Phe Asn Ser Ile
20
<210> 3
<211> 20
<212>PRT
<213> Artificial Sequence

<220>
<223> Calmodulin binding sequence

<220>
<221> PEPTIDE
<222> (1)..(20)

<400> 3
Ala Ile Gly Phe Lys Lys Leu Ala Glu Ala Val Lys Phe Ser Ala Lys
1 5 190 15

Leu Met Gly Gln
20
<210>4
<211> 20
<212> PRT
<213> Artificial Sequence

<220>
<223> Calmodulin binding sequence

<220>
<221> PEPTIDE
<222> (1)..(20)

<400> 4
Lys Lys Thr Phe Lys Glu Val Ala Asn Ala Val Lys Ile Ser Ala Ser
1 5 10 15

Leu Met Gly Thr
20

<210>5

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Calmodulin binding sequence
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<220>

<221> PEPTIDE

<222> (1)..(20)

<223> Calmodulin binding sequence

<400> 5
Gly Ala Val Leu Lys Val Leu Thr Thr Gly Leu Pro Ala Leu Ile Ser
1 5 10 15

Trp Ile Lys Arg
20

<210> 6

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Calmodulin binding sequence

<220>
<221> PEPTIDE
<222> (1)..(20)

<400> 6
Arg Gly Gly Phe Arg Arg Ile Ala Arg Leu Val Gly Val Leu Arg Glu
1 5 10 15

Trp Ala Tyr Arg
20

<210>7

<211> 20

<212>PRT

<213> Artificial Sequence

<220>
<223> Calmodulin binding sequence

<220>
<221> PEPTIDE
<222> (1)..(20)

<400>7
Gly Gly Arg Leu Ala Leu Leu Arg Ala Arg Leu Lys Glu Leu Ala Ala
1 5 10 15

Leu Glu Ala Ala
20



<210> 8

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Calmodulin binding sequence

<220>
<221> PEPTIDE
<222> (1)..(20)

<400> 8
Ala Glu Gly Val Arg Asn Ile Lys Ser Met Trp Glu Lys Gly Asn Val
1 5 10 15

Phe Ser Ser Pro
20

<210>9

<211> 24

<212>PRT

<213> Artificial Sequence

<220>
<223> Binding sequence to the RI and RIl regulatory domains of PKA

<220>
<221> PEPTIDE
<222> (1)..(24)

<400> 9
Asp Leu Ile Glu Glu Ala Ala Ser Arg Ile Val Asp Ala Val Ile Glu
1 5 10 15

Gln Val Lys Ala Ala Gly Ala Tyr
20

<210>10

<211> 27

<212> PRT

<213> Atrtificial Sequence

<220>
<223> Binding sequence to the Rl and RIl regulatory domains of PKA

<220>
<221> PEPTIDE
<222> (1)..(27)

<400> 10
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Val Gln Gly Asn Thr Asp Glu Ala Gln Glu Glu Leu Ala Trp Lys Ile
1 5 10 15

Ala Lys Met Ile Val Ser Asp Val Met Gln Gln
20 25

<210> 11

<211> 27

<212> PRT

<213> Artificial Sequence

<220>

<223> Binding sequence to the Rl and RIl regulatory domains of PKA
<220>

<221> PEPTIDE

<222> (1)..(27)

<400> 11
Val Gln Gly Asn Thr Asp Glu Ala Gln Glu Glu Leu Leu Trp Lys Ile
1 5 10 15

Ala Lys Met Ile Val Ser Asp Val Met Gln Gln
20 25

<210> 12

<211>19

<212> PRT

<213> Artificial Sequence

<220>
<223> Binding sequence to the Rl and RIl regulatory domains of PKA

<220>
<221> PEPTIDE
<222> (1)..(19)

<400> 12
Phe Glu Glu Leu Ala Trp Lys Ile Ala Lys Met Ile Trp Ser Asp Val
1 5 10 15

Phe Gln Gln

<210>13

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Binding sequence to the Rl and RIl regulatory domains of PKA

<220>

DK/EP 2870475 T3
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<221> PEPTIDE
<222> (1)..(18)

<400> 13
Gln Ile Glu Tyr Leu Ala Lys Gln Ile Val Asp Asn Ala Ile Gln Gln
1 5 10 15

Ala Lys

<210>14

<211>18

<212> PRT

<213> Artificial Sequence

<220>
<223> Binding sequence to the RI and RIl regulatory domains of PKA

<220>
<221> PEPTIDE
<222> (1)..(18)

<400> 14
Leu Glu Gln Tyr Ala Asn Gln Leu Ala Asp Gln Ile Ile Lys Glu Ala
1 5 10 15

Thr Glu

<210>15

<211> 561

<212> PRT

<213> Artificial Sequence

<220>
<223> Calcium fluorescent fusion polypeptide

<220>
<221> PEPTIDE
<222> (1)..(561)

<400> 15
Met Asp Ser Tyr Leu Leu Met Trp Gly Leu Leu Thr Phe Ile Met Val
1 5 10 15

Pro Gly Cys Gln Ala Glu Leu Cys Asp Asp Asp Pro Pro Glu Ile Pro
20 25 30

His Ala Thr Phe Lys Ala Met Ala Tyr Lys Glu Gly Thr Met Leu Asn
35 40 45

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



Met
65

Gln

Gln

Met

Pro

Gly

145

Arg

Trp

Phe

Ser

Glu

225

val

Ser

Gly

Gln

Glu

305

Leu

Lys

Ser

Leu

Cys

Pro

Gln

Pro

130

Gln

Gly

Thr

Pro

Glu

2190

Met

Ala

Gly

Ile

Ser

290

Ile

Val

Met

His

Cys

Thr

Glu

Pro

115

Trp

Met

Pro

Gln

Gly

195

Thr

Ala

Val

Leu

Gln

275

Thr

Glu

Gly

Lys

val
355

Thr Gly Asn Ser Ser His Ser Ser Trp Asp Asn Gln Cys

Ser Ser Ala Thr Arg Asn Thr Thr Lys Gln Val Thr Pro

Glu
100

Val

Glu

Val

Ala

Pro

180

Glu

Ser

Ala

Ala

Thr

260

Leu

val

Cys

Gly

Ser

340

Met

85

Gln Lys Glu Arg Lys Thr Thr Glu Met Gln Ser Pro

Asp

Asn

Tyr

Glu

165

Gln

Glu

Cys

Thr

Gly

245

Trp

Val

Pro

Arg

Gly

325

Thr

Gly

70

Gln

Glu

Tyr

150

Ser

Leu

Lys

Leu

Met

230

Cys

Gln

Val

Met

Ile

310

Glu

Lys

Tyr

Ala

Ala

135

Gln

val

Ile

Pro

val

215

Glu

Val

Arg

Asp

Glu

295

Thr

Gly

Gly

Gly

Ser

120

Thr

Cys

Cys

Cys

Gln

200

Thr

Thr

Phe

Arg

Gln

280

Ser

Gly

Thr

Ala

Phe
360

105

Leu

Glu

Val

Lys

Thr

185

Ala

Thr

Ser

Leu

Gln

265

Gln

Asp

Thr

Pro

Leu

345

Tyr

90

Pro

Arg

Gln

Met

170

Gly

Ser

Thr

Ile

Leu

250

Arqg

Gln

Glu

Leu

Glu

330

Thr

His

15

Gly

Ile

Gly

155

Thr

Glu

Pro

Asp

Phe

235

Ile

Lys

Gln

Ser

Asn

315

Gln

Phe

Phe

His

Tyr

140

Tyr

His

Met

Glu

Phe

220

Thr

Ser

Ser

Gln

Gly

200

Gly

Gly

Ser

Gly

95

110

80

Cys Arg Glu Pro

125

His

Arg

Gly

Glu

Gly

205

Gln

Thr

val

Gly

Gln

285

Leu

val

Arg

Pro

Thr
365

Phe

Ala

Lys

Thr

190

Arg

Ile

Asp

Leu

Arg

270

Gly

Pro

Glu

Met

Tyr

350

Tyr

val

Leu

Thr

175

Ser

Pro

Gln

Leu

Leu

255

Thr

Ile

Ala

Phe

Thr

335

Leu

=5 ale]

val

His

160

Arg

Gln

Glu

Thr

Gln

240

Leu

Ile

Leu

Met

Glu

320

Asn

Leu

Ser
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Gly

Asn

385

Phe

Met

Ile

Asp

Tyr

465

His

Val

His

Glu

Ala

545

Leu

Tyr

370

Thr

Ser

Gly

Arg

Leu

450

Tyr

Pro

Glu

Ala

Met

530

Asn

Glu

Arg

Tyr

Thr

Ser

435

Asp

Ser

Ser

Glu

Phe

515

Glu

Arg

<210>16

<211> 559
<212> PRT
<213> Artificial Sequence

<220>

<223> cAMP fluorescent fusion polypeptide

<220>
<221> PEPTIDE
<222> (1)..(559)

<400> 16

Met Asp Ser Tyr Leu Leu Met Trp Gly Leu Leu Thr Phe Ile Met Val

1

Asn

Ile

Arg

Gly

420

Asn

Gly

Ser

Ile

Asp

500

Lys

Lys

Phe

Pro

Glu

Tyr

405

Phe

Ala

Ser

val

Leu

485

His

Thr

Arg

Lys

5

Phe

Lys

390

Glu

Pro

Thr

Phe

val

470

Gln

Ser

Pro

Arg

Lys
550

Leu

375

Tyr

Ala

Glu

Val

Thr

455

Asp

Asn

Asn

Asp

Trp

535

Ile

His

Glu

Gly

Asp

Glu

440

Arg

Ser

Gly

Thr

Ala

520

Lys

Ser

Ala

Asp

Arg

Ser

425

His

Thr

His

Gly

Glu

505

Asp

Lys

Ser

Ile

Gly

Val

410

Val

Leu

Phe

Met

Pro

490

Leu

Ala

Asn

Ser

10

Asn

Gly

395

Ile

Ile

His

Ser

His

475

Met

Gly

Gly

Phe

Gly
555

Asn

380

Val

Gly

Phe

Pro

Leu

460

Phe

Phe

Ile

Glu

Ile

540

Ala

Gly

Leu

Asp

Thr

Met

445

Arg

Lys

Ala

Val

Glu

525

Ala

Leu

Gly

His

Phe

Asp

430

Gly

Asp

Ser

Phe

Glu

510

Arg

val

Lys

Tyr

val

Lys

415

Lys

Asp

Gly

Ala

Arg

485

Tyr

Ser

Ser

Asp

15

Thr

Ser

400

val

Ile

Asn

Gly

Ile

480

Arg

Gln

Arg

Ala

Glu
560

Pro Glv Cvs Gln Ala Glu Leu Cvs Asp Asp Asv Pro Pro Glu Ile Pro
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His

Cys

Met

65

Gln

Gln

Met

Pro

Gly

145

Arg

Trp

Phe

Ser

Glu

225

val

Ser

Gly

Gln

Glu

——a

Ala

Glu

50

Leu

Cys

Pro

Gln

Pro

130

Gln

Gly

Thr

Pro

Glu

210

Met

Ala

Gly

Ile

Ser

290

Ile

Thr

35

Cys

Cys

Thr

Glu

Pro

115

Trp

Met

Pro

Gln

Gly

195

Thr

Ala

val

Leu

Gln

275

Thr

Glu

20

Phe

Lys

Thr

Ser

Glu

100

Val

Glu

Vval

Ala

Pro

180

Glu

Ser

Ala

Ala

Thr

260

Leu

Val

Cvs

Lys

Arg

Gly

Ser

85

Gln

Asp

Asn

Tyxr

Glu
165

Gln

Glu

Cys

Thr

Gly

245

Trp

val

Pro

Ara

Ala

Gly

Asn

70

Ala

Lys

Gln

Glu

Tyr

150

Ser

Leu

Lys

Leu

Met

230

Cys

Gln

val

Met

Ile

Met

Phe

Ser

Thr

Glu

Ala

Ala

135

Gln

Val

Ile

Pro

Val

215

Glu

Val

Arg

Asp

Glu

295

Thr

Ala

40

Arg

Ser

Arg

Arg

Ser

120

Thr

Cys

Cys

Cys

Gln

200

Thr

Thr

Phe

Arg

Gln

280

Ser

Gly

—

25

Tyr

Arg

His

Asn

Lys

105

Leu

Glu

Val

Lys

Thr

185

Ala

Thr

Ser

Leu

Gln

265

Gln

Asp

Thr

it "t

Lys Glu

Ile Lys

Ser Ser
75

Thr Thr
90

Thr Thr

Pro Gly

Arg Ile

Gln Gly

155

Met Thr

170

Gly Glu

Ser Pro

Thr Asp

Ile Phe

235

Leu Ile

250

Arqg Lys

Gln Gln

Glu. Ser

Leu Asn

Gly

Ser

Trp

Lys

Glu

His

Tyr

140

Tyxr

His

Met

Glu

Phe

220

Thr

Thr

45

Gly

Asp

Gln

Met

Cys

125

His

Arg

Gly

Glu

Gly

205

Gln

Thr

30

Met

Ser

Asn

val

Gln

110

Arg

Phe

Ala

Lys

Thr

190

Arg

Ile

Asp

Leu

Leu

Gln

Thr

95

Ser

Glu

val

Leu

Thr

175

Ser

Pro

Gln

Leu

Asn

Tyr

Cys

80

Pro

Pro

Pro

val

His

160

Arg

Gln

Glu

Thr

Gln

240

Ser Val Leu Leu Leu

255

Ser Gly Arg Thr Ile

270

Gln Gln Gly Ile

285

Leu

Gly Leu Pro Ala Met

300

Glvy Val Glu Phe

Glu
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305

Leu

Lys

Ser

Gly

Asn

385

Phe

Met

Ile

Asp

Tyr
465

His

Val

His

Val

Glu
545

Val

Met

His

Tyr

370

Thr

Ser

Gly

Arg

Leu

450

Tyr

Pro

Glu

Ala

Asp

530

Gln

Gly

Lys

val

355

Glu

Arg

Tyr

Thr

Ser

435

Asp

Ser

Ser

Glu

Phe

515

Leu

Val

<210> 17

<211> 272
<212>PRT
<213> Artificial Sequence

<220>
<223> Extracellular domain of Interleukin-2 Receptor

Gly

Ser

340

Met

Asn

Ile

Arg

Gly

420

Asn

Gly

Ser

Ile

Asp

500

Lys

Ile

Lys

Gly

325

Thr

Gly

Pro

Glu

Tyr

405

Phe

Ala

Ser

val

Leu

485

His

Thr

Glu

Ala

310

Glu

Lys

Tyr

Phe

Lys

390

Glu

Pro

Thr

Phe

val
470

Gln

Ser

Pro

Glu

Ala
550

Gly

Gly

Gly

Leu

375

Tyr

Ala

Glu

Val

Thr

455

Asp

Asn

Asn

Asp

Ala

535

Gly

Thr

Ala

Phe

360

His

Glu

Gly

Asp

Glu

440

Arg

Ser

Gly

Thr

Ala

520

Ala

Ala

Pro

Leu

345

Tyr

Ala

Asp

Arg

Ser

425

His

Thr

His

Gly

Glu

505

Asp

Ser

Tyr

Glu

330

Thr

His

Ile

Gly

Val

410

Vval

Leu

Phe

Met

Pro

490

Leu

Ala

Arg

Gly

315

Gln

Phe

Phe

Asn

Gly

395

Ile

Ile

His

Ser

His

475

Met

Gly

Gly

Ile

Gly
555

Gly Arg

Ser Pro

Gly Thr
365

Asn Gly
380

Val Leu

Gly Asp

Phe Thr

Pro Met
445

Leu Arg
460

Phe Lys

Phe Ala

Ile Val

Glu Glu
525

Val Asp
540

Lys Asp

Met

Tyr

350

Tyr

Gly

His

Phe

Asp

430

Gly

Asp

Ser

Phe

Glu

510

Arg

Ala

Glu

320

Thr Asn
335

Leu Leu

Pro Ser

Tyr Thr

Val Ser

400

Lys Val

415

Lys Ile

Asp Asn

Gly Gly

Ala Ile
480

Arg Arg

495

Tyr Gln

Ser Arg

val Ile

Leu
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<220>
<221> PEPTIDE
<222>(1)..(272)

<400> 17
Met Asp Ser Tyr Leu Leu Met Trp Gly Leu Leu Thr Phe Ile Met Val
1 5 10 15

Pro Gly Cys Gln Ala Glu Leu Cys Asp Asp Asp Pro Pro Glu Ile Pro
20 25 30

His Ala Thr Phe Lys Ala Met Ala Tyr Lys Glu Gly Thr Met Leu Asn
35 40 45

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

Met Leu Cys Thr Gly Asn Ser Ser His Ser Ser Trp Asp Asn Gln Cys
65 70 75 80

Gln Cys Thr Ser Ser Ala Thr Arg Asn Thr Thr Lys Gln Val Thr Pro

Gln Pro Glu Glu Gln Lys Glu Arg Lys Thr Thr Glu Met Gln Ser Pro

100 105 110

Met Gln Pro Val Asp Gln Ala Ser Leu Pro Gly His Cys Arg Glu Pro
115 120 125

Pro Pro Trp Glu Asn Glu Ala Thr Glu Arg Ile Tyr His Phe Val Val
130 135 140

Gly Gln Met Val Tyr Tyr Gln Cys Val Gln Gly Tyr Arg Ala Leu His
145 150 155 160

Arg Gly Pro Ala Glu Ser Val Cys Lys Met Thr His Gly Lys Thr Arg
165 170 175

Trp Thr Gln Pro Gln Leu Ile Cys Thr Gly Glu Met Glu Thr Ser Gln
180 185 190

Phe Pro Gly Glu Glu Lys Pro Gln Ala Ser Pro Glu Gly Arg Pro Glu
195 200 205

Ser Glu Thr Ser Cys Leu Val Thr Thr Thr Asp Phe Gln Ile Gln Thr
210 215 220

Glu Met Ala Ala Thr Met Glu Thr Ser Ile Phe Thr Thr Asp Leu Gln
225 230 235 240

Val Ala Val Ala Gly Cys Val Phe Leu Leu Ile Ser Val Leu Leu Leu
245 250 255

Ser Gly Leu Thr Trp Gln Arg Arg Gln Arg Lys Ser Gly Arg Thr Ile
260 265 270



<210> 18
<211> 546
<212>PRT

<213> Artificial Sequence

<220>

<223> DAG fluorescent fusion polypeptide

<220>
<221> PEPTIDE
<222> (1)..(546)

<400> 18

Met Asp Ser

1

Pro

His

Cys

Met

65

Gln

Gln

Met

Pro

Gly

145

Arg

Trp

Phe

Ser

Gly Cys

Ala

Glu

Leu

Cys

Pro

Gln

Pro

130

Gln

Gly

Thr

Pro

Glu
210

Thr

35

Cys

Cys

The

Glu

Pro
115

Trp

Met

Pro

Gln

Gly

195

Thr

Tyr Leu Leu Met Trp Gly Leu Leu Thr Phe Ile Met Val

Gln Ala Glu Leu Cys Asp Asp Asp Pro Pro Glu Ile Pro
30

20

Phe

Lys

Thr

Ser

Glu

100

val

Glu

val

Ala

Pro

180

Glu

Ser

5

Lys

Arg

Gly

Ser

85

Gln

Asp

Asn

Tyr

Glu

165

Gln

Glu

Cys

Ala

Gly

Asn

70

Ala

Lys

Gln

Glu

Tyr

150

Ser

Leu

Lys

Leu

Met

Phe

55

Ser

Thr

Glu

Ala

Ala

135

Gln

val

Ile

Pro

val
215

Ala

40

Arg

Ser

Arg

Arg

Ser

120

Thr

Cys

Cys

Cys

Gln

200

Thr

25

Tyr

Arg

His

Asn

Lys

105

Leu

Glu

Val

Lys

Thr

185

Ala

Thr

10

Lys Glu Gly Thr

Ile

Ser

Thr

20

Thr

Pro

Arg

Gln

Met

170

Gly

Ser

Thr

Lys

Ser

75

Thr

Thr

Gly

Ile

Gly

155

Thr

Glu

Pro

Asp

Ser

Trp

Lys

Glu

His

Tyr

140

Tyr

His

Met

Glu

Phe
220

45

Gly

Asp

Gln

Met

Cys

125

His

Arg

Gly

Glu

Gly

205

Gln

Met

Ser

Asn

Val

Gln

110

Arg

Phe

Ala

Lys

Thr

190

Arg

Ile

15

Leu

Leu

Gln

Thr

95

Ser

Glu

val

Leu

Thr

175

Ser

Pro

Gln

Asn

Tyr

Cys

80

Pro

Pro

Pro

val

His

160

Arg

Gln

Glu

Thr

DK/EP 2870475 T3



Glu

225

Val

Ser

Gly

Gln

Glu

305

Leu

Lys

Ser

Gly

Asn

385

Phe

Met

Ile

Asp

Tyxr

465

His

val

His

Met

Ala

Gly

Ile

Ser

290

Ile

Val

Met

His

Tyr

370

Thr

Ser

Gly

Arg

Leu

4590

Tyr

Pro

Glu

Ala

Ala

Val

Leu

Gln
275

Thr

Glu

Gly

Lys

val

355

Glu

Arg

Tyr

Thr

Ser

435

Asp

Ser

Ser

Glu

Phe
515

Ala

Ala

Thr

260

Leu

val

Cys

Gly

Ser

340

Met

Asn

Ile

Arg

Gly

420

Asn

Gly

Ser

Ile

Asp

500

Lys

Thr

Gly

245

Trp

val

Pro

Arg

Gly

325

Thr

Gly

Pro

Glu

Tyr

405

Phe

Ala

Ser

Val

Leu

485

His

Thr

Met

230

Cys

Gln

val

Met

Ile

310

Glu

Lys

Tyzr

Phe

Lys

390

Glu

Pro

Thr

Phe

Val

470

Gln

Ser

Pre

Glu

val

Arg

Asp

Glu

295

Thr

Gly

Gly

Gly

Leu

375

Tyr

Ala

Glu

Val

Thr

455

Asp

Asn

Asn

Asp

Thr

Phe

Arg

Gln
280

Ser

Gly

Thr

Ala

Phe

380

His

Glu

Gly

Asp

Glu

440

Arg

Ser

Gly

Thr

Ala
520

Ser

Leu

@ln

265

Gln

Asp

Thr

Pro

Leu

345

Tyr

Ala

Asp

Arg

Ser

425

His

Thr

His

Gly

Glu

505

Asp

Tle

Leu

250

Arg

Gln

Glu

Leu

Glu

330

Thr

His

Ile

Gly

Val

410

val

Leu

Phe

Met

Pro

430

Leu

Bla

Phe

235

Ile

Lys

Gln

Ser

Asn

315

Gln

Phe

Phe

Asn

Gly

395

Ile

Ile

His

Ser

His

475

Met

Gly

Gly

Thr

Ser

Ser

Gln

Gly

300

Gly

Gly

Ser

Gly

Asn

380

Val

Gly

Phe

Pro

Leu

460

Phe

Phe

Ile

Glu

Thr

Val

Gly

Gln
285

Leu

Val

Arg

Pro

Thr

365

Gly

Leu

Asp

Thr

Met

445

Arg

Lys

Ala

Val

Glu
525

Asp

Leu

Arg

270

Gly

Pro

Glu

Met

Tyr

350

Ty

Gly

His

Phe

Asp

430

Gly

Asp

Ser

Phe

Glu

510

Arg

Leu

Leu

255

Thr

Ile

Ala

Phe

Thr

335

Leu

Pro

Tyr

Val

Lys

415

Lys

Asp

Gly

Ala

Arg

495

Tyr

Ser

Gln

240

Leu

Ile

Leu

Met

Glu

320

Asn

Leu

Ser

Thr

Ser

400

val

Ile

Asn

Gly

Ile

480

Arg

Gln

arg
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Val Ala Ala Arg Lys Arg Lys Gly Ser Phe Phe Tyr Gly Gly Lys Asp

530 535 540

Glu Leu
545

<210> 19

<211> 13

<212>PRT

<213> Artificial Sequence

<220>
<223> Binding sequence to PKCdelta

<220>
<221> PEPTIDE
<222> (1)..(13)

<400> 19

Ala Ala Arg Lys Arg Lys Gly Ser Phe Phe Tyr Gly Gly
1 5 10

<210> 20

<211> 238

<212> PRT

<213> Artificial Sequence

<220>
<223> Green Fluorescent Protein (GFP)

<220>
<221> PEPTIDE
<222> (1)..(238)

<400> 20
Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Vval val Pro
1 5 10

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val
20 25

Gly Glu Gly Asp Ala Thr Tyr Gly lLys Leu Thr Leu Lys
35 40 45

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val
50 55 60

Ser Tyr Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His
65 70 75

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val
85 90

Ile

Ser

30

Phe

Thr

Met

Gln

Leu

15

Gly

Ile

Thr

Lys

Glu
95

val

Glu

Cys

Phe

Gln

80

Arg

DK/EP 2870475 T3
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Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val
100 105 110

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly Ile
115 120 125

Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Leu Glu Tyr Asn
130 135 140

Tyr Asn Ser His Asn Val Tyr Ile Met Ala Asp Lys Gln Lys Asn Gly
145 150 155 160

Ile Lys Val Asn Phe Lys Ile Arg His Asn Ile Glu Asp Gly Ser Val
165 170 175

Gln Leu Ala Asp His Tyr Gln Gln Asn Thr Pr¢o Ile Gly Asp Gly Pro
180 185 190

Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gln Ser Ala Leu Ser
195 200 205

Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val
210 215 220

Thr Ala Ala Gly Ile Thr His Gly Met Asp Glu Leu Tyr Lys
225 230 235

<210> 21

<211> 194

<212> PRT

<213> Artificial Sequence

<220>
<223> YFP

<220>
<221> PEPTIDE
<222> (1)..(194)

<400> 21
Met Phe Lys Gly Ile Val Glu Gly Ile Gly Ile Ile Glu Lys Ile Asp
1 5 10 15

Ile Tyr Thr Asp Leu Asp Lys Tyr Ala Ile Arg Phe Pro Glu Asn Met
20 25 30

Leu Asn Gly Ile Lys Lys Glu Ser Ser Ile Met Phe Asn Gly Cys Phe
35 40 45

Leu Thr Val Thr Ser Val Asn Ser Asn Ile Val Trp Phe Asp Ile Phe
50 55 60

Glu Lys Glu Ala Arg Lys Leu Asp Thr Phe Arg Glu Tyr Lys Val Gly

2R TN R on



v i\ X ov

Asp Arg Val Asn Leu Gly Thr Phe Pro Lys Phe Gly Ala Ala Ser Gly
85 90 95

Gly His Ile Leu Ser Ala Arg Ile Ser Cys Val Ala Ser Ile Ile Glu
100 105 110

Ile Ile Glu Asn Glu Asp Tyr Gln Gln Met Trp Ile Gln Ile Pro Glu
115 120 125

Asn Phe Thr Glu Phe Leu Ile Asp Lys Asp Tyr Ile Ala Val Asp Gly
130 135 140

Ile Ser Leu Thr Ile Asp Thr Ile Lys Asn Asn Gln Phe Phe Ile Ser
145 150 155 160

Leu Pro Leu Lys Ile Ala Gln Asn Thr Asn Met Lys Trp Arg Lys Lys
165 170 175

Gly Asp Lys Val Asn Val Glu Leu Ser Asn Lys Ile Asn Ala Asn Gln
180 185 190

Cys Trp

<210> 22

<211> 232

<212> PRT

<213> Artificial Sequence

<220>
<223> TurboGFP

<220>
<221> PEPTIDE
<222> (1)..(232)

<220>
<221> PEPTIDE
<222> (1)..(232)

<400> 22
Met Glu Ser Asp Glu Ser Gly Leu Pro Ala Met Glu Ile Glu Cys Arg
1 5 10 15

Ile Thr Gly Thr Leu Asn Gly Val Glu Phe Glu Leu Val Gly Gly Gly
20 25 30

Glu Gly Thr Pro Glu Gln Gly Arg Met Thr Asn Lys Met Lys Ser Thr
35 40 45

Lys Gly Ala Leu Thr Phe Ser Pro Tyr Leu Leu Ser His Val Met Gly
50 55 60
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Tyr Gly Phe Tyr His Phe Gly Thr Tyr Pro Ser Gly Tyr Glu Asn Pro
65 70 75 80

Phe Leu His Ala Ile Asn Asn Gly Gly Tyr Thr Asn Thr Arg Ile Glu
85 20 95

Lys Tyr Glu Asp Gly Gly Val Leu His Val Ser Phe Ser Tyr Arg Tyr
100 105 110

Glu Ala Gly Arg Val Ile Gly Asp Phe Lys Val Met Gly Thr Gly Phe
115 120 125

Pro Glu Asp Ser Val Tle Phe Thr Asp Lys Ile Ile Arg Ser Asn Ala
130 135 140

Thr Val Glu His Leu His Pro Met Gly Asp Asn Asp Leu Asp Gly Ser
145 150 155 160

Phe Thr Arg Thr Phe Ser Leu Arg Asp Gly Gly Tyr Tyr Ser Ser Val
165 170 175

Val Asp Ser His Met His Phe Lys Ser Ala Ile His Pro Ser Ile Leu
180 185 190

Gln Asn Gly Gly Pro Met Phe Ala Phe Arg Arg Val Glu Glu Asp His
195 200 205

Ser Asn Thr Glu Leu Gly Ile Val Glu Tyr Gln His Ala Phe Lys Thr
210 215 220

Pro Asp Ala Asp Ala Gly Glu Glu
225 230

<210> 23

<211> 237

<212> PRT

<213> Artificial Sequence

<220>
<223> TagRFP

<220>
<221> PEPTIDE
<222> (1)..(237)

<400> 23
Met Vval Ser Lys Gly Glu Glu Leu Ile Lys Glu Asn Met His Met Lys
1 5 10 15

Leu Tyr Met Glu Gly Thr Val Asn Asn His His Phe Lys Cys Thr Ser
20 25 30

Glu Gly Glu Gly Lys Pro Tyr Glu Gly Thr Gln Thr Met Arg Ile Lys
35 40 45
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val

Ser

65

Pro

Val

Ser

Asn

Glu

145

Arg

Asn

Met

Ala

Tyr
225

val

Phe

Asp

Thr

Leu

Phe

130

Ala

Ser

Phe

Pro

Asp
210

Cys

Glu

Met

Phe

Thr

Gln

115

Pro

Asn

Asp

Lys

Gly

195

Lys

Asp

<210> 24

<211> 235
<212> PRT
<213> Artificial Sequence

<220>
<223> TurboFP602

<220>
<221> PEPTIDE
<222> (1)..(235)

<400> 24

Met Val Gly Glu Asp Ser Glu Leu Ile Thr Glu Asn Met His Met Lys

1

Gly

Tyr

Phe

Tyr

100

Asp

Ser

Thr

Met

Thr

180

val

Glu

Leu

Gly

Gly

Lys

85

Glu

Gly

Asn

Glu

Ala

165

Thr

Tyr

Thr

Pro

5

Pro

Ser

70

Gln

Asp

Cys

Gly

Met

150

Leu

Tyr

Tyr

Tyr

Ser
230

Leu

Arg

Ser

Gly

Leu

Pro

135

Leu

Lys

Arg

val

Val
215

Lys

Pro

Thr

Phe

Gly

Ile

120

val

Tyr

Leu

Ser

Asp

200

Glu

Leu

Phe

Phe

Pro

val

105

Tyr

Met

Pro

Val

Lys

185

His

Gln

Gly

Ala

Ile

Glu

20

Leu

Asn

Gln

Ala

Gly

170

Lys

Arg

His

His

10

Phe

Asn

75

Gly

Thr

val

Lys

Asp

155

Gly

Pro

Leu

Glu

Lys
235

Asp

His

Phe

Ala

Lys

Lys

140

Gly

Gly

Ala

Glu

Val
220

Leu

Ile

Thr

Thr

Thr

Ile

125

Thr

Gly

His

Lys

Arg

205

Ala

Asn

Leu

Gln

Trp

Gln

110

Arg

Leu

Leu

Leu

Asn

150

Ile

Val

Ala

Gly

Glu

95

Asp

Gly

Gly

Glu

Ile

175

Leu

Lys

Ala

15

Thr

Ile

80

Arg

Thr

val

Trp

Gly

160

Cys

Lys

Glu

Arg

Leu Tyr Met Glu Gly Thr Val Asn Asn His His Phe Lys Cys Thr Ser
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Glu

Val

Ser

65

Pro

Ile

Ser

Asn

Glu

145

His

Ser

Met

Ala

Tyr
225

Gly

val

50

Phe

Asp

Thr

Leu

Phe

130

Ala

Gly

Leu

Pro

Asp

210

Cys

Glu

35

Glu

Met

Phe

Thr

Gln

115

Pro

Ser

Gln

Lys

Gly

195

Lys

Asp

<210> 25

<211> 238
<212>PRT
<213> Artificial Sequence

<220>
<223> TagGFP2

<220>
<221> PEPTIDE
<222> (1)..(238)

<400> 25

20

Gly

Gly

Tyr

Phe

Tyr

100

Asn

Ser

Thr

Met

Thr

180

Phe

Glu

Leu

Lys

Gly

Gly

Lys

85

Glu

Gly

Asn

Glu

Ala
1€5

Thr

His

Thr

Pro

Pro

Pro

Ser

70

Gln

Asp

Cys

Gly

Met

150

Leu

Tyr

Phe

Tyr

Ser
230

Tyr

Leu

55

Lys

Ser

Gly

Leu

Pro

135

Leu

Lys

Arg

val

Val

215

Lys

Glu

40

Pro

Ala

Phe

Gly

Ile

120

val

Tyr

Leu

Ser

Asp
200

Glu

Leu

25

Gly

Phe

Phe

Pro

Val

105

Tyr

Met

Pro

val

Lys

185

His

Gln

Gly

Thr

Ala

Ile

Glu

Leu

Asn

Gln

Ala

Gly

170

Lys

His

His

Gln

Phe

Asn

75

Gly

Thr

Vval

Lys

Asp

155

Gly

Pro

Leu

Glu

Ser
235

Thr

Asp

60

His

Phe

Ala

Lys

Lys

140

Ser

Gly

Ala

Glu

Met
220

Met

45

Ile

Thr

Thr

Thr

Ile

125

Thr

Gly

Tyr

Lys

Arg
205

Ala

30

Lys

Leu

Gln

Trp

Gln

110

Asn

Leu

Leu

Leu

Asn
190

Ile

Val

Ile

Ala

Gly

Glu

95

Asp

Gly

Gly

Arg

His

175

Leu

Lys

Ala

Lys

Thr

Ile

80

Arg

Thr

val

Trp

Gly

160

Cys

Lys

Glu

Lys
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Met

Glu

Gly

Thr

Cys

65

Asn

Thr

Lys

Asp

Phe

145

Leu

Gln

val

Lys

Ser
225

Ser

Leu

Glu

Thr

50

Tyr

Asp

Ile

Phe

Phe

130

Asn

Glu

Leu

Leu

Asp

210

Ala

Gly

Asp

Gly

Gly

Gly

Phe

Gln

Glu
115

Lys

Ser

Ala

Ala

Ile

195

Arg

Cys

Gly

Gly

20

Asp

Lys

Ile

Phe

Phe

100

Gly

Glu

His

Asn

Asp

180

Pro

Asn

Cys

Glu

Asp

Ala

Leu

Gln

Lys

85

Gln

Asp

Asp

Asn

Phe

165

His

Ile

Glu

His

Glu

Val

Asp

Pro

Cys

70

Ser

Asp

Thr

Gly

val

150

Lys

Tyr

Asn

Ala

Thr
230

Leu

His

Tyr

Val

55

Phe

Ala

Asp

Leu

Asn

135

Tyr

Thx

Gln

His

Arg

215

His

Phe

Gly

Gly

40

Pro

Ala

Met

Gly

val
120

Ile

Ile

Arg

Thr

Tyr

200

Asp

Gly

Ala

His

25

Lys

Trp

Arg

Pro

Lys

105

Asn

Leu

Arg

His

Asn

185

Leu

His

Met

Gly

10

Lys

Leu

Pro

Tyxr

Glu

Tyr

Arg

Gly

Pro

Asn

170

Val

Ser

Met

Asp

ITle

Phe

Glu

Thr

Pro

75

Gly

Lys

Tle

His

Asp

155

Ile

Pro

Thr

val

Glu
235

Val

Ser

Ile

Leu

Glu

Tyr

Thr

Glu

Lys

140

Lys

Glu

Leu

Gln

Leu

220

Leu

Pro

val

Lys

45

val

His

Ile

Arg

Leu
125

Leu

Ala

Gly

Gly

Thr

205

Leu

Tyr

Val

Arg

30

Phie

Thr

Met.

Gln

Gly
110

Lys

Glu

Asn

Gly

Asp

190

Lys

Glu

Arg

Leu

15

Gly

Ile

Thr

Lys

Glu

Glu

Gly

Tyr

Asn

Gly

175

Gly

Ile

Ser

Ile

Glu

Cys

Leu

Met

Arg

val

Lys

Ser

Gly

160

Val

Pro

Ser

Phe
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Patentkrav

1. Fluorescerende fusionspolypeptid i stand til at aandre sin lokalisering i cellen fra
den cytoplasmiske cellemembran til retentionsvesiklerne, ved en stigning i
koncentrationen af sekundaere signalstoffer i cellecytoplasmaen, omfattende et
membranlokaliseringspeptid, et sekundeert signalstof transduktionsprotein-

bindende peptid, et retikulum-retentionssignal og et fluorescerende peptid hvor:

a. membranlokaliseringspeptidet er positioneret ved N-terminus af det
fluorescerende fusionspolypeptid og er fysisk bundet, eventuelt via en
linker, til det fluorescerende peptid, hvilket igen er fysisk bundet, eventuelt
via en linker, til det sekundaert signalstof transduktionsprotein-bindende
peptid; og

b. det sekundaert signalstof transduktionsprotein-bindende peptid er fysisk
bundet, eventuelt via en linker, til retikulum-retentionssignalet, hvilket igen

er positioneret ved C-terminus af det fluorescerende fusionspolypeptid;

og hvor termen "membranlokaliseringspeptid" har til hensigt at betyde et peptid,

hvis naturlige intracellulaere lokalisering er i plasmamembranen.

2. Det fluorescerende fusionspolypeptid ifglge krav 1, hvor polypeptidet er i stand
til at andre sin lokalisering i cellen fra den cytoplasmiske cellemembran til
retentionsvesiklerne, ved en stigning i koncentrationen af en sekundaert signalstof

valgt fra listen bestaende af calcium, cAMP eller diacylglycerol.

3. Det fluorescerende fusionspolypeptid ifglge et hvilket som helst af kravene 1
eller 2, hvor:

a. membranlokaliseringspeptidet er det ekstracellulzere domasne af
interleukin-2 receptor af SEQ ID No 17 eller en variant, der er mindst 90 %
homolog med denne sekvens over hele regionen baseret pé

aminosyreidentitet; og
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2

b. retikulum-retentionssignalet er peptidet valgt fra den fglgende liste
bestdende af KDEL, HDEL, KKXX, KXKXX og RXR, hvor X er en hvilken som

helst aminosyre.

5 4. Det fluorescerende fusionspolypeptid ifglge et hvilket som helst af kravene 1

eller 2, hvor:

a. membranlokaliseringspeptidet er det ekstracellulaere domaene af
interleukin-2 receptor af SEQ ID No 17; og

b. retikulum-retentionssignalet er peptidet KDEL.
10

5. Det fluorescerende fusionspolypeptid ifglge et hvilket som helst af kravene 1 til
4, hvor polypeptidet er i stand til at eendre sin lokalisering i cellen fra den
cytoplasmiske cellemembran til retentionsvesiklerne, ved en stigning i
koncentrationen af intracellulzert calcium, og hvor det sekundaert signalstof

15 transduktionsprotein-bindende peptid omfatter en calmodulin-bindende sekvens.

6. Det fluorescerende fusionspolypeptid ifglge krav 5, hvor:

a. den calmodulin-bindende sekvens er valgt fra listen bestdende af SEQ ID
No 1, SEQ ID No 2, SEQ ID No 3, SEQ ID No 4, SEQ ID No 5, SEQ ID No 6,

20 SEQ ID No 7 og SEQ ID No 8 eller en variant, der er mindst 90 % homolog
med en hvilken som helst af disse sekvenser over hele regionen baseret pé
aminosyreidentitet;

b. membranlokaliseringspeptidet er det ekstracellulaere domaene af
interleukin-2 receptor af SEQ ID No 17; og

25 c. retikulum-retentionssignalet er KDEL.

7. Det fluorescerende fusionspolypeptid ifglge krav 5, hvor polypeptidet omfatter
SEQ ID No 15.
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8. Det fluorescerende fusionspolypeptid ifglge et hvilket som helst af kravene 1 {il
4, hvor polypeptidet er i stand til at a&ndre sin lokalisering i cellen fra den
cytoplasmiske cellemembran til retentionsvesiklerne, ved en stigning i
koncentrationen af intracellulaert CAMP, og hvor det sekundaert signalstof
transduktionsprotein-bindende peptid omfatter en bindingssekvens til de RI og RII

regulatoriske domasner af PKA.

9. Det fluorescerende fusionspolypeptid ifglge krav 8, hvor:

a. bindingssekvensen til de RI og RII regulatoriske domaener af PKA er
valgt fra listen bestdende af SEQ ID No 9, SEQ ID No 10, SEQ ID No 11,
SEQ ID No 12, SEQ ID No 13 og SEQ ID No 14 eller en variant, der er
mindst 90 % homolog med en hvilken som helst af disse sekvenser over
hele regionen baseret p& aminosyreidentitet;

b. membranlokaliseringspeptidet er det ekstracellulaere domeaene af
interleukin-2 receptor af SEQ ID No 17; og

c. retikulum-retentionssignalet er KDEL.

10. Det fluorescerende fusionspolypeptid ifglge krav 8, hvor polypeptidet omfatter
SEQ ID No 16.

11. Det fluorescerende fusionspolypeptid ifglge et hvilket som helst af kravene 1
til 4, hvor polypeptidet er i stand til at andre sin lokalisering i cellen fra den
cytoplasmiske cellemembran til retentionsvesiklerne, ved en stigning i
koncentrationen af intracelluleert diacylglycerol, og hvor det sekundaert signalstof
transduktionsprotein-bindende peptid omfatter en bindingssekvens til PKCJ.

12, Det fluorescerende fusionspolypeptid ifglge krav 11, hvor:

a. det sekundeaert signalstof transduktionsprotein-bindende peptid omfatter
en bindingssekvens til PKC3 valgt fra listen bestdende af SEQ ID No 19
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eller en variant, der er mindst 90 % homolog med denne sekvens over hele

regionen baseret pd aminosyreidentitet;

b. membranlokaliseringspeptidet er det ekstracellulaere domeaene af
interleukin-2 receptor af SEQ ID No 17;

c. det fluorescerende peptid er valgt fra gruppen bestdende af GFP, YFP,
turboGFP, tRFP og tRFP602; og

d. retikulum-retentionssignalet er KDEL.

13. Det fluorescerende fusionspolypeptid ifglge krav 11, hvor polypeptidet
omfatter SEQ ID No 18.

14. Nukleinsyremolekyle omfattende en polynukleotidsekvens, der koder for et

polypeptid som defineret i et hvilket som helst af kravene 1-13.

15. Biosensor omfattende fusionspolypeptidet som defineret i et hvilket som helst

af kravene 1-13.

16. Celle omfattende det fluorescerende polypeptid som defineret i et hvilket som
helst af kravene 1-13 eller biosensoren som defineret i krav 15.

17. In vitro-anvendelse af biosensoren ifglge krav 15 eller det fluorescerende
polypeptid ifglge et hvilket som helst af kravene 1-13, til at detektere og/eller
kvantificere sekundeaere signalstoffer.
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