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CLAIMS
1. A method for identifying a compound that inhibits the bitter

taste duc to KCl, comprising:

a) providing a first and a second cell,

wherein the first and second ccll each expresses one or more bitter
taste receptors sclected from the group consisting of:

TAS2R4 (SEQ ID NO: 30), TAS2R9 (SEQ ID NO: 34), TAS2R13
(SEQ ID NO: 36), TAS2R14 (SEQ ID NO: 37), TAS2R44 (SEQ 1D NO: 44) and
TAS2R60 (SEQ ID NO: 56), or @ naturally-occurring

allelic variant thereof, wherein the first and second

cell express the same one or more bitter taste receptors;

b) contacting said first cell with a tastant,

wherein the tastant activates the onc or more bitter taste receptor;

¢) contacting said second cell with a test compound and the tastant;

d) assaying said first and second cells for bitter taste receptor
activation; and

¢) comparing the bitter taste receptor activation of said first cell to the
bitter taste receptor activation of said second cell,

wherein the test compound is an inhibitor of bitter taste due to KCl, if
bitter taste receptor activity of said second cell is less than the bitter taste receptor
activity of said first cell.

2. The method of claim 1, wherein the bitter taste receptor is
complexed to a G protein.

3. The method according to claim 2, wherein said G protein is a
Gq protein, an alpha transducin or an alpha gustducin.

4, The method according to claim 3, wherein the Gq protein is a
Gal$s protein (SEQ ID NO: 1).
5. The method according to any one of claims 1-4, wherein bitter

taste receptor activity is determined by measuring intracellular calcium concentration.

6. The method according to claim 5, wherein the concentration of

intracellular calcium is determined using a calcium-sensitive fluorescent dye.
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7. The method according to claim 6, wherein the calcium-
sensitive fluorescent dye is selected from the group consisting of Indo-1, Fura-2,
Fluo-3, Fluo-4, Rhod-2, Rhod-5N, Calcein, Calcein blue, cytoCalcein Violet, Quin-2,
Quest Fluo-8H™, Quest Fluo 8L™, Quest Fluo 8™, Quest Rhod-4™, coelenterazine
and Calcium-3.

8. The method according to any one of claims 1-7, wherein said

first and second cells are present in in vitro cell lines.

9. The method according to any one of claims 1-7, wherein said
first and second cells are present in panels of in vitro cell lines,
10. A method for identifying a compound that sclectively acts on
receptors to inhibit the bitter taste due to KCI comprising:
a) providing a first and second panel of cell lines,
wherein each of said first and second panel comprises cell lines that
express a bitter taste receptor selected from the group consisting of: TAS2R4 (SEQ ID
NO: 30), TAS2R9 (SEQ ID NO: 34), TAS2R13 (SEQ ID NO: 36), TAS2R 14 (SEQ
1D NO: 37), TAS2R44 (SEQ 1D NO: 44) and TAS2R60 (SEQ ID NO: 56), or @
naturally-occurring
allelic variant thercof,
wherein TAS2R4, TAS2R9, TAS2R13, TAS2R14, TAS2R44 and
TAS2R60, or & naturally-occurring
allelic variant thereof are cach expressed in at least one cell line, and
wherein the first and second panels comprise the same cell lines;
b) contacting each cell line in the first panel with a tastant,
wherein the tastant activates at least two of the group sclected from
TAS2R4, TAS2R9, TAS2R13, TAS2R 14, TAS2R44 and TAS2R60, or naturally-
occurring allelic
variant thereof;,
¢) contacting each cell line in the second panel with a test
compound and the tastant;
d) assaying each cell line for bitter taste receptor activation;
wherein, the test compound is a sclective inhibitor of bitter taste due to
KCl if the bitter taste receptor activity of at least two of the group selected from
TAS2R4, TAS2R9, TAS2R13, TAS2R 14, TAS2R44 and TAS2R60, or 4 naturally~
occurring  allelic
variant thereof is less in the second panel compared to the first panel.
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11.  The method of claim 10, wherein the bitter taste receptor
activity of at least three of the group selected from TAS2R4, TAS2R9, TAS2R13,
TAS2R 14, TAS2R44 and TAS2R60, or @ Naturally-occurring

allelic variant thereof is less in the second

panel compared to the first panel.

12.  The method of claim 10, wherein the bitter taste receptor
activity of at least four of the group selected from TAS2R4, TAS2R9, TAS2R13,
TAS2R14, TAS2R44 and TAS2R60, or  Naturally-occurring

allelic variant thereof is less in the second

panel compared to the first panel.

13.  The method of claim 10, wherein the bitter taste receptor
activity of at least five of the group selected from TAS2R4, TAS2R9, TAS2R13,
TAS2R14, TAS2R44 and TAS2R60, or  naturally-occurring

allelic variant thereof is less in the sccond

panel compared to the first panel.

14.  The method of claim 10, wherein the bitter taste receptor
activity of each member in the group selected from TAS2R4, TAS2R9, TAS2R 13,
TAS2R14, TAS2R44 and TAS2R60, or @ Naturally-occurring
allelic variant thereof is less in the second
pancl compared to the first panel.

15. The method of any one of claims 10-14, wherein the first and
second panel comprise TAS2R1 (SEQ 1D NO: 28), TAS2R3 (SEQ ID NO: 29),
TAS2R4 (SEQ 1D NO: 30), TAS2RS (SEQ ID NO: 31), TAS2R7 (SEQ ID NO: 32),
TAS2R8 (SEQ ID NO: 33), TAS2R9 (SEQ ID NO: 34), TAS2R10 (SEQ ID NO: 35),
TAS2R13 (SEQ ID NO: 36), TAS2R14 (SEQ ID NO: 37), TAS2R16 (SEQ ID NO:
38), TAS2R38 (SEQ ID NO: 39), TAS2R39 (SEQ 1D NO: 40), TAS2R40 (SEQ ID
NO: 41), TAS2R41 (SEQ ID NO: 42), TAS2R43 (SEQ ID NO: 43), TAS2R44 (SEQ
1D NO: 44), TAS2R45 (SEQ ID NO: 45), TAS2R46 (SEQ 1D NO: 46), TAS2R47
(SEQ ID NO: 47), TAS2R48 (SEQ ID NO: 48), TAS2R49 (SEQ 1D NO: 49),
TAS2R50 (SEQ ID NO: 50), TAS2R55 (SEQ ID NO: 51), and TAS2R60 (SEQ ID
NO: 52) bitter taste receptors, OF natur ally»occurrin g

allelic variants thercof.
16.  The method of any of claims 10-15, wherein the bitter taste

receptor is complexed to a G protein.
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17. The method according to claim 16, wherein said G protein is a

Gq protein, an alpha transducin or an alpha gustducin.

18.  The method according to claim 17, wherein the Gq proteinis a
Gal5 protein (SEQ ID NO: 1).

19. The method according to any one of claims 10-18, wherein
bitter taste receptor activity is determined by measuring intracellular calcium
concentration.

20.  The method according to claim 19, wherein the concentration

of intracellular calcium is determined using a calcium-sensitive fluorescent dye.

21.  The method according to claim 20, wherein the calcium-
sensitive fluorescent dye is sclected from the group consisting of Indo-1, Fura-2,
Fluo-3, Fluo-4, Rhod-2, Rhod-5N, Calcein, Calcein blue, cytoCalcein Violet, Quin-2,
Quest Fluo-8H™, Quest Fluo 8L.™, Quest Fluo 8™, Quest Rhod-4™, coelenterazine
and Calcium-3.

22. A method for identifying a compound that enhances the bitter
taste duc to KCl comprising:

a) providing a first and a second cell,

wherein the first and second cell each expresses one or more bitter
taste receptors selected from the group consisting of:

TAS2R4 (SEQ ID NO: 30), TAS2R9 (SEQ ID NO: 34), TAS2R13
(SEQ ID NO: 36), TAS2R 14 (SEQ ID NO: 37), TAS2R44 (SEQ ID NO: 44) and
TAS2R60 (SEQ 1D NO: 56), or @ naturally-occurring

allelic variant thereof, wherein the first and second
cell express the same one or more bitter taste receptors;
b) contacting said first cell with a tastant,
wherein the tastant activates one or more of TAS2R4, TAS2R9,

TAS2R13, TAS2R 14, TAS2R44 and TAS2R60 bitter taste receptors, or & naturally—
occurring  allelic
variant thereof;,

¢) contacting said second cell with a test compound and the tastant;

d) assaying said first and sccond cells for bitter taste receptor

activation; and
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¢) comparing the bitter taste receptor activation of said first cell to the
bitter taste receptor activation of said sccond cell,

wherein the test compound is an enhancer of bitter taste due to KCl, if
bitter taste receptor activity of said second cell is more than the bitter taste receptor

activity of said first cell.

23.  The method according to any one of claims 1-22, wherein (i)
the allelic variant of TAS2R4 comprises a R3Q, a Y6S, a F7S, aF62L,a T74M, a
V96L, a S17IN, or a 1191V mutation or a combination thereof; (ii) the TAS2R9
variant comprises a F67L, N127K, D150E, K170Q, V187A, A233T, L238V, L289F,
or a L294M mutation or a combination thereof; (iii) the TAS2R13 variant comprises a
N149S or a N259S mutation or a combination thereof; (iv) the TAS2R 14 variant
comprises a T86A or a M197V mutation or a combination thercof; (v) the TAS2R44
variant comprises a R35W, a L162M, a C200Y, a Q217E, a P219L, a A227V, a
V2401, a P276R, or a W281C mutation or a combination thereof;, or (vi) the TAS2R60

variant comprises a M199L mutation.

24.  The method according to any one of claims 1-22, wherein (1)
the allelic variant of TAS2R4 has an amino acid sequence having at least 95%
sequence identity to SEQ ID NO:30, (ii) the allelic variant of TAS2R9 has an amino
acid sequence having at least 95% sequence identity to SEQ 1D NO:34, (iii) the allelic
variant of TAS2R13 has an amino acid sequence having at least 95% sequence
identity to SEQ 1D NO:36, (iv) the allelic variant of TAS2R 14 has an amino acid
sequence having at least 95% sequence identity to SEQ ID NO:37, (v) the allelic
variant of TAS2R44 has an amino acid scquence having at least 95% sequence
identity to SEQ ID NO:44, or (vi) the allelic variant of TAS2R60 has an amino acid
sequence having at least 95% sequence identity to SEQ ID NO:S2.
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What is claimed:
1. A method for identifying a compound that inhibits the bitter tagte due to
KCl, comprising:
5 a) providing a first and a second cell,

wherein each cell expresses one or more bitter taste receptors j
selected from the group consisting of?
TAS2R4, TAS2R9, TAS2R13, TAS2R14, TAS2R44 and TAS2R60, wherein
cach ccll expresses the same onc or more bitter taste receptors;
10 b) contacting said first cell with a tastant,
wherein the tastant activates the one or more biiter taste receptor;
¢) contacting said second cell with a test cgfipound and the tastant;
d) assaying said first and second cells fof bitter taste receptor activation; and
¢) comparing the bitter taste receptoy/activation of said first cell to the bitter taste

15 receptor activation of said second cell,

wherein the test compound is #n inhibitor of bitter taste due to KCl, if bitter taste
receptor activity of said second cell is less than the bitter taste receptor activity of said first cell.
2. The method oflaim 1, wherein the bitter taste receptor is complexed to
a G protein.
20 3. The mephiod according to claim 2, wherein said G protein is a Gq

protein, an alpha transducin or gf alpha gustducin.

4. THe method according to claim 3, wherein the Gq protein 1s a GolS
protein,
5. The method according to any one of claims 1-4, wherein bitter taste
25 receptor activity isdetermined by measuring intracellular calcium concentration.

6. The method according to claim 5, wherein the concentration of

intracellular falcium is determined using a calcium-sensitive fluorescent dye.

7. The method according to claim 6, wherein the calcium-sensitive
fluorggeent dye is selected from the group consisting of Indo-1, Fura-2, Fluo-3, Fluo-4, Rhod-2,

30 Rbéd-5N, Calcein, Calcein blue, cytoCalcein Violet, Quin-2, Quest Fluo-8H™, Quest Fluo 8L™,

uest Fluo 8™, Quest Rhod-4™, coclenterazine and Calcium-3.

8. The method according to any one of claims 1-7, wherein said first and

second cells are present in in vitro cell lines.

9. The method according to any one of claims 1-7, wherein said first and
35 second cells are present in panels of in vitro cell lines.
10. A method for identifying a compound that selectively acts on receptors

to inhibit the bitter taste due to KC1 comprising:

a) nrnviﬂing afirstand.secaond Panpl ofcell ines
7 r ?



wherein each panel comprises cell lines that expresses a bitter taste receptor
selected from the group consisting of: TAS2R4, TAS2R9, TAS2R13, TAS2R14, TAS2R44 and
TAS2R60;

wherein each receptor is expressed in at least one cell line, and

5 wherein the first and second panels comprise the same cell lines;
b) contacting each cell line in the first panel with a tasiant,
wherein the tastant activates at least two of the group selected from TAS2R4,
TAS2R9, TAS2R13, TAS2R14, TAS2R44 and TAS2R60;
¢) contacting cach cell line in the second pangf with a test compound and
10 the tastant;
d) assaying each cell line for bitter tastg/receptor activation;
wherein, the test compound is a selective inlybitor of bitter taste due to KCl if the
bitter taste receptor activity of at least two of the group selegted from TAS2R4, TAS2R9,
TAS2R13, TAS2R 14, TAS2R44 and TAS2R60 is less i'the second panel compared to the first
15 panel. ’ /

1. The method of claim 1, wherein the bitter taste receptor activity of at
least three of the group selected from TAS2R4, 'AS2R9, TAS2R13, TAS2R14, TAS2R44 and
TAS2R60 is less in the second panel compgfed to the first panel.

12. The method of laim 10, wherein the bitter taste receptor activity of at

20 least four of the group selected from YAS2R4, TAS2RY, TAS2R13, TAS2R14, TAS2R44 and
TAS2R60 is less in the second paptl compared to the first panel.

13. Thenethod of claim 10, wherein the bitter taste receptor activity of at
least five of the group selecéd from TAS2R4, TAS2R9, TAS2R13, TAS2R14, TAS2R44 and
TAS2R60 is less in the

25 14, The method of claim 10, wherein the bitter taste receptor activity of each

member in the grodp sclected from TAS2R4, TAS2R9, TAS2R13, TAS2R14, TAS2R44 and

“oond panel compared to the first panel.

#6 in the second panel compared to the first panel.

15. The method of any onc of claims 10-14, wherein the first and second

30 13, TAS2R14, TAS2R16, TAS2R38, TAS2R39, TAS2R40, TAS2R41, TAS2R43,
THAS2R44, TAS2R45, TAS2R46, TAS2R47, TAS2R48, TAS2R49, TAS2R50, TAS2RSS, and
AS2R60 bitter taste receptors.

16. The method of any of claims 10-15, wherein the bitter taste receptor is
complexed to a G protein.

17. The method according to claim 16, wherein said G protein is a Gq
protein, an alpha transducin or an alpha gustducin.

18. The method according to claim 17, wherein the Gq protein is a Gal5

ot
Protcitis



SRR O Vi R WTaN-PiY ¢ Va ) DRI IO 10NN 1400

YW 20137037050 1T O 17 OO UTZI OISO
- 125 -

19. The method according 10 any one of claims 10-18, whereigbitler taste

receplor activity is delermined by measuring intracellular calcium concentration.

20. The method according to claim 19, wherein the corfcentration of
5 intracellular calcium is determined using a calcium-sensitive fluorescentdye.
21. The method according to claim 20, ywherein the calcium-sensitive

fluorescent dye is selected from the group consisting of Indé-1, Fura-2, Fluo-3, Fluo-4, Rhod-2,

Rhod-5N, Calcein, Calcein blue, cytoCalcein Violet, Qfiin-2, Quest Fluo-8H™, Quest Fluo 8L™,

10 Quest Fluo 8™, Quest Rhod-4™, coelenterazine ahd Calcium-3.
22, A method for ideptifying a compound that enhances the bitter taste duc
to KCI comprising;

a) providing a firs¥’and a second cell,
wherein eachLell expresses one or more bitter taste receptors independently
15 selected from the group codsisting of:
TAS?R4, TAS2R9, TAS2R13, TAS2R14, TAS2R44 and TAS2R60, wherein
each cell expresges the same one or more bitter taste receptors;
b) contacting said first cell with a tastant,
wherein the tastant activates one or more of TAS2R4, TAS2R9, TAS2R 13,
20 TA&2R14, TAS2R44 and TAS2R60 bitter taste receptors;
¢) contacting said second cell with a test compound and the tastant;
d) assaying said first and second cells for bitter taste receptor activation; and
e) comparing the bitter taste receptor activation of said first cell to the bitter taste
receptor activation of said second cell,
25 wherein the test compound is an enhancer of bitter taste due to KCl, if bitter taste
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