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Much has already been published on the mechanism of taste transduction.

The sensation of taste is initiated by the interaction of tastant molecules with their
receptors located in the membrane of cells found in the taste buds, which are
located in the lingual epithelium of the fungiform, folate and circumvallate papillae
as well as in the soft palate and the epiglottis. Recent advances in biochemical
and physiological studies have enabled researchers to conclude that sweet,
umami and bitter taste transduction is largely mediated by so-called G-protein
coupled receptors or GPCRs.

GPCRs are cell surface proteins that are able to bind to tastant molecules

whereupon they couple to G-proteins initiating cellular processes producing
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wher eupon they couple to Gproteins initiating
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such as calciumions, that enable the cells to send a

signal to the brain indicating a taste response. In

general, GPCRs are classified as &g-, G-, Go-, and
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With regard to this second problem, the so-called G,q proteins, Gq1s5 and Gg1s, are
known to bind fo many classes of GPCRs. Furthermore, they couple GPCRs to
the activation of phopholipase C which leads to an increase in intracellular
calcium levels. This signalling cascade can be easily and quickly measured by
measuring the calcium levels in the cells as is well known in the art (see for
example WO 0118050). However, G,15 and G are not considered to be truly
universally promiscuous G-proteins since there are several receptors that are
incapable of activating them, see for example, Offermanns, S. and Simon, M.,
1995, J. Biol. Chem., 270: 15175-15180; Lee, J.W.M. et al., 1998, J



measuring the calciumlevels in the cells as is well
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heterologous host cel s to fully reconstitute the taste-receptor- G-protein complex.
Gais 0N the other hand can complex with beta/gamma sub-units endogenous to
mammalian cells, such as cells of the HEK 293 cell line. It is faster, easier and
more sensititive to employ G, 15 rather than G-type of G-protein such as

Gustducin.

There remains a need to develop G-proteins that display high affinity for a wide
range of taste receptors and in particular, sweet, umami and bitter receptors, that
can be incorporated into heterologous expression system assays to screen for
modulators of the human taste response, thereby to quantify the activity of known
tastant molecules and to discover new ones.
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are able to bind to a wide range of known and putative bitter taste receptors, and
sweet and umami receptors with high affinity.

Accordingly the invention provides in a first aspect a Guq-gustducin chimeric G-

protein.

In a specific embodiment the chimeric Guq-gustducin IS @ Ga15 or 16=Gustducin protein,

more specifically a Gg1s-custducin protein.

In a further specific embodiment the G-protein is one wherein at least the last 5
amino acids of the G4 are replaced by a corresponding number of amino acids
of Gustducin, more particularly the last 44 amino acid sequences of the Gy is

replaced with a 44 amino acid unit of Gustducin.
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mutagenesis or cDNAs, transfection of host cells, and in-vitro transcription.

Thereafter, these variants may be screened for functional coupling to receptors.

In a specific embodiment of this aspect of the invention there is provided a
variant that is a polypeptide having 80%, preferably 90%, more preferably 95% or
greater homology to the sequence as set forth in SEQ ID No. 2.

Other aspects of the invention are an expression vector comprising nucleic acid
encoding for chimeric G-proteins defined herein, and host cells transformed or

transfected with said vector.

In yet another aspect of the invention there is provided a method of producing a

chimeric G-protein as defined comprising the step of culturing host cells as
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In par i cula ors
use in an assay

In yet another specific embodiment, the invention is directed to a mammalian
cell-based assay wherein the cells stably express both the receptor and the
chimeric G-Protein, preferably in inducible form.

In yet another aspect of the invention, there is provided a compound, or collection
of compounds containing the compound, that acts to modulate taste response of

taste receptors, in particular bitter, sweet or umami receptors, for use in an assay
method defined herein.

In still another aspect of the invention there is provided a compound, or collection

of compounds containing the compound that is identified as a modulator of taste
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determined by measuring changes in parameters of the transduction pathways
such as intracellular IP3 and Ca?*, or by other G-protein specific assays such as
labeling with GTPyS, according to techniques known in the art and that are

described more fully herein below.

Many functional and orphan bitter taste receptors, and sweet and umami
receptors are able to couple with the chimeric G-proteins of the present invention.
As bitter receptors, one can mention those so-called T2Rs or TAS2Rs described
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- Base: Ragon 3¢ Septgmbers §99%and may besupsnarised as follows:

1. Day 0: 96-well plates are seeded with 20K cells per well and maintained at 37
degrees C overnight in nutritive growth media.

2. Day 1: Cells are transfected using 300 ng of GPCR DNA and 0.6 pl of
Lipofectamine 2000 (Invitrogen) per well. Transfected cells are and
maintained at 37 degrees C overnight in nutritive growth media.

3. Day 2: Growth media is discarded and cells are incubated for 1 hour (at room
temperature in the dark) with 75 pl of calcium assay solution consisting of
1.5 pM Fluo-4 AM (Molecular Probes) and 2.5 mM probenicid dissolved in a

Hanks balanced salts solution (HBSS) that has been supplemented with 10
- ' f
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| \rl]vhere baseline fluorescence represents the average fluorescence levels prior

to ligand addition.

In another example, HEK293T cells transfected with a known functional bitter
taste receptor known as mouse T2R5 (see Chandreshekar et al, in Cell, Vol. 100,
70-711, March 17 2000) and the chimeric G-protein G 1s-gustducin 44 Of the present
invention were contacted with 10 uM cycloheximide which was able to elicit a

robust flurorescence signal that was 5-times stronger than the wild-type Gg1.

In another example, HEK293 T-Rex™ cells stably transfected with the known
functional human bitter taste receptor TAS2R10 (see Bufe et al in Nature
Genetics 32: 397-401) and the chimeric G-protein G16-gustducin 44 of the
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suppl enmented with 10 mMM Hepes, 200M cal ci um chl ori de
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Still further in another example, HEK293T cells transfected with the known
functional sweet taste receptor complex that is formed by a heterodimer of
human TAS1R2 and TAS1R3 (Li, X. et al., 2002, PNAS USA, 99: 4692-4696;
Nelson, G. et al., 2001, Cell, 101:381-390.;) and the chimeric G-protein Gy1s.
gustducin 44, Were contacted with either 2.5 mM aspartame, acesulfame K or
sucralose, all of which were able to elicit a robust flurorescence signal that was 2-

times stronger than the wild-type G,

The chimeric constructs may be produced in a manner known per se using
Polymerase Chain Reactions. In one embodiment, chimeric constructs may be

produced using a bridge overiap PCR mutagenesis strategy as described in
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In practising the various aspects and embodiments of the present invention in
relation to cloning, elucidating ligand-receptor pairs, and finding modulators of the
bitter, sweer or umami response, recourse is made to conventional techniques in
molecular biology, microbiology and recombinant technology. Accordingly, the
skilled person is fully apprised of such techniques and as such they are hereafter
treated only summarily in order to more fully describe the context of the present
invention.

In order to express cDNAs encoding the G-proteins or receptors, one typically
subclones the appropriate cDNA into an expression vector that contains a strong
promoter to direct transcription, a transcription/translation terminator, and a

ribosome-binding site for translational initiation. Suitable bacterial promoters are

i
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translational initiation. Suitable bacterial pronoters

are WD 2004/ 055048 PCT/ CH2003/ 000830, 17
An expression cassette should also contain a transcription termination region

downstream of the structural gene to provide for efficient termination. The
termination region may be obtained from the same gene as the promoter
sequence or may be obtained from different genes.

For expression of the G- proteins or receptors, conventional vectors for
expression in eucaryotic or procaryotic cells well known in the art may be used.
Examples of vectors include, but are not limited to standard bacterial expression
vectors including plasmids such as pBR322-based plasmids, pSKF, pET23D,
and fusion expression systems such as GST and LacZ.

Expression vectors containing regulatory elements from eukaryotic viruses are



well known in the art, e.g., E coli, Bacillus sp.,

and Sal nonella, and kits for such expression systens
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expression systens for mamualian cells, yeast, and

insect cells are well known in the art and are also
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Standard transfection methods can be used to produce bacterial, mammalian,
yeast or insect cell lines that express large quantities of the G-protein or receptor,
which are then purified using standard techniques.

Any of the well known procedures for introducing nucleotide sequences into host
cells may be used. These include the use of calcium phosphate transfection,
polybrene, protoplast fusion, electroporation, liposomes, microinjection, plasma
vectors, viral vectors and any of the other well known methods for introducing



18 typically used in eukaryotic expression vectors,
e.g., SV40 vectors, cytomegalovirus vectors,
W@apilosom® virus vectors, and vectors derived PCDIH2003/000830
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Alternatively, the recombinant G-protein or receptor may be recovered from the

culture medium in which the recombinant cells had been cultured.

The activity of a receptor in binding to ligands, and the coupling of the G-protein
to the receptor may be assessed using a variety of in vitro and in vivo assays to
determine functional, chemical, and physical effects, e.g., measuring ligand

binding, secondary messengers (e.g., cAMP, cGMP, IP3, DAG, or Ca®*), ion flux,
phosphorylation levels, transcription levels, neurotransmitter levels, and the like.
Furthermore, such assays can be used to test for inhibitors of the receptors as is

well known in the art.
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bi ndi ng, secondary mnessengers (e g., CAWP, cGW, | PS3,
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protein coupled receptors (Signal Transduction Series), CRC Press 1999; 1
Edition; Eds Haga and Berstein, which is incorporated herein by reference. In
assays for identifying modulatory compounds, changes in the level of ions in the
cytoplasm or membrane voltage will be monitored using an ion sensitive or

membrane voltage fluorescent indicator, respectively.

Receptor activation typically initiates subsequent intracellular events, e.g.,
increases in second messengers such as IPs, which releases intracellular stores
of calcium ions. Activation of some G-protein coupled receptors stimulates the
formation of inositol triphosphate (IP3) through phospholipase C-mediated
hydrolysis of phosphatidylinositol (Berridge & Irvine, Nature 312:315-21 (1984)).
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In yet another embodiment, the ligand-binding domains of the receptors can be

employed in vitro in soluble or solid-state reactions to assay for ligand binding.
Ligand binding in a receptor, or a domain of a receptor, can be tested in solution,
in a bilayer membrane attached to a solid phase in a lipid monolayer or vesicles.
Thereby, the binding of a modulator to the receptor, or domain, can be observed
using changes in spectroscopic characteristics, e.g. fluorescence, absorbance or
refractive index; or hydrodynamic (e.g. shape), chromatographic, or solubility
properties, as is generally known in the art.

The compounds tested as modulators of receptors can be any small chemical
compound, or a biological entity, such as a protein, sugar, nucleic acid or lipid.

i
i
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nonol ayer or vesicles. Thereby, the binding of a
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generated by either chemical synthesis or biological synthesis, by combining a
number of chemical "building blocks" such as reagents. For example, a linear
combinatorial chemical library such as a polypeptide library is formed by
combining a set of chemical building blocks (amino acids) in every possible way
for a given compound length (i.e., the number of amino acids in a polypeptide
compound). Millions of chemical compounds can be synthesized through such
combinatorial mixing of chemical building blocks.

Preparation and screening of combinatorial chemical libraries is well known to
those of skill in the art and no more needs to be stated here.



usi ng changes in spectroscopi c characteristics, e.dg.
fl uorescence, absorbance or refractive index; or
whyanostpsani c (e.g. shape), chromatographi c, oPCT/CH2003/000830
solubility properties, as is generally known in the
art. The compounds tested as nodul ators of receptors
can be any small chem cal conpound, or a biol ogica
entity, such as a protein, sggar, nucleic acid or
l'i pid. WD 2004/ 055048 PCT/ CH2003/ 000830 22 Typically,
test conmpounds will be small chem cal nol ecul es.
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provi orra em cal or peptide library
cont ai n| ng a |l arge nurrber of potential therapeutic,

L2 Bty s SQIREEY Pon Phadbou et abiye. tedibe. ome

de%lo"pmm @aﬁ@b&ndgmrﬁﬁ@q’mrﬁ%dcih Riisbantie adriRbtéded directly to
those |ibrary nmenbers E particul ar chem cal species or
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A conbinatorial chemcal library is a
prgg%%gg{'?on of diverse chem cal conpounds generated by
ei t her chem cal synthesis or bi oI ogi cal synthesis, by
conbi ni n nunber of chem cal "buil ding bl ocks" such

Thesamgyl tcgmqﬂéqndggg dedeken grally must be sufficient to effect a

beneficial response in the human subject, and will be determined by the efficacy
of the particular taste modulators and the existence, nature, and extent of any

adverse side-effects that accompany the administration of a particular compound.



conmbi natorial chemcal l|ibrary such as a pol ypeptide
library is formed by conbining a set of chem cal
wheiokgsiogs bl ocks (am no acids) in every possi bPET/@HR003/000830
for a given conmpound length (i.e., the nunber of am no
acids in a polypeptide conpound). MIIlions of
chem cal conpounds can be synthesized through such
conbi natorial m xing of chepq cal building bl ocks.
T LR o e oA (RSB Hkstpte B lon.
and no nore needs to be stated here. WO 2004/ 055048

/ th h h.thro t as
PRl SRR SiE ke paiShdel5Re {op tabieBh apHtpeloraahiae al
retmummmgmmtwmwbat mcsfowdbleﬁaﬁerebtrbraoﬁhe%@eptors
%&% E articul ar each of a mcrotiter plate
E@é qeds (lnMitrpose &.9’ Bt §3§§§%@s Giyanese uged.
sel ected potential nodulator, or, if concentration or
i ncubation tine effects are to be observed, every
Exampledsl | s can test a single nodulator. Thus, a single
'crotlter p|l at e can assay about 100 (e.g.,
SRR B ¢ CUHBQIA 0| |  plates are used then a
THd £ f about
@8*% %%Z“m RSy LY o U SR I mMiRhdreifithy the
hLEEM'EGale ahd rfaé gestdupinaDiApiarpaiyA3. 1 astemnptates aiith Woaind

t o _about 6,000-20 fferent conpounds is
SEolPa B SSaian e 8 Sl o Gy SRNer GeRe Speific primers
usedw@grei-on. Lead conpounds found by assay technol ogy

herei n above descri bed, or devel opnent conpounds ,
formed from such | eads can be adm nistered directly to

16@ugﬂﬁd C%%C%A@%SJICZ% Wt h%&'l&ngr\gﬁentééﬁgw

16@161:4&&‘:%\31 @STT(QCB'EATQIT@ETG TalTYAAGITE@RAGRICCTCGEEBBCC 3))
and beverages, pharmaceutical or neutraceutical or
honmeopat hic preparations. The anpbunt of conpound to

Filg tW@Kﬁ/@rlﬁb@hb)PGﬂfﬁﬁagﬁfenwtfhfat Ebipé¥pong 167d $¢ tand v%sltqu?in

benefi ci al response in t he human subject,” and
weretasnpiifiedd Tihe & Kaiefragnastwasmadeaisiay thiect primeaist e

lél[ 8“ Qi RS q6§u§c42-)§k55 }Jﬁr%? wﬂgrte%rs%he %ngus%ucwr\] tfragment

was made using the SP6 primer in conjunction with the 16gust44-S primer. The

individual PCR products were separated by agarose gel electrophoresis and
purified. The purified PCR products were mixed, annealed together and then the
full-length chimeric fragments were amplified using T7 and SP6 primers. 1.5 mM
MgCl; was included in the PCR mixtures and the PCR products were amplified
with thermal cycling parameters at 94° C for 45 s, 50° C for 90 s and 72° C for
120 s using a GeneAmp PCR System 9700 from Applied Biosystems. The
assembled chimeric PCR fragment was subcloned into pcDNA3.1 and checked
for integrity by DNA sequencing and restriction mapping. Proper expression of
the fusion protein was confirmed via Western blot analysis of whole cell lysates

from transfected cells using an anti-G,45 polyclonal antibody (Torrey Pines
Biolabs).



adverse side-effects that acconpany the adm ni stration
of a particular conpound. WO 2004/ 055048
wWEOAas@O3/ 000830 24 There now fol |l ows a serP€ECHR003/000830
exanples that serve to illustrate the invention. For
al |l examples, HEK293 cells were used; for transient
transfection of the receptors, HEK293T cells were
used, and for stable transfggtion of the receptors,
T- RexTM HEK293 cells (I nvitrogen Corp., Carlsbad, CA)
were used. Exanple 1 : Production of Gal6-ctustducin44
ExdmpterZza The Gal 6gust duci n44 was constructed by bridge

FIOY & . PCR mut agenesi s using the hunman Gal6é and rat
—5%%—@@@!%@9&% in pcDNA3.1 as tenplates with T7 and
Alﬁﬁ’ﬁsays@ﬁf@&cfﬁoﬁﬁédl agmgsym @I@bﬁboﬂérﬂ%—ﬁ@ll pra!tégeehat have been

fic primers used we
sefgi@ggl@qglasgbe(cge wuth 20K transfected cells per well and have been

W@3Wﬁ%%w thedia. At the time

of thegsaayT e QTDWWTWG'MGT dieerdatencealbsare dcubatedfert 1 hour (at
robtteiErols In el iF T ar o ha '@Qrerégiﬁcs’&ﬂaéﬂeﬂefs&m
of"‘@% [[WIEIUH&" AR (SledufaPBioBBE) ?}I‘gj %% bﬂi‘&lcﬁ&%}né Ddrich)

ust 44- AS priner, whereas t gust duci n
verhiiea U@hh@ballaecgpSaltmomnori (HB39) thathaobean t h t he

@%&iﬁ%@aw o eRg 2ol e, i ds Sa0 % K
scpum dlb@lin, RE7 Rutiof iR ERC PAREIUA Tyt Endiiei8aing period,

anneal ed toget her and then the full-length
piwyash wates cangisiirig @‘dz S siigpratreracid dﬁ%lv;adu imEBSS ﬁha has

oeiaber el il FREePer AL platint papridgand 0196

bdviearLRT SlbaidpH7 404t %égreé@CstéHde%Qo%aeﬁ Qve?l?an‘a the
for 120 s using a Cene CR System 9700 f

Piaigds furthemiinpipatechior 3PHainu ﬁm@mr@demperaémredn mme?dark to allow
fof EAETEN B iiRtoA R hd PLE-2AR e oA SRR B
distavged, the plats 38 waslodd 3 tinesfwith €00 prwam Bufférsariofi{aily s
ceYlls%ré/\‘régcto%rstrlltu%dofn Z%r(])a;lxlyo?’ stés(r)\fbu\?fgl? Iar(?d ?n(%luhaée)ésfgﬁ 1e§ minutes at
37 degrees C. For assay reading, the plate is placed in a fluorescent microplate
reader, for example the Flexstation (Molecular Devices), and receptor activation
is initiated following addition of 20 ul of a 10X concentrated ligand stock solution.
Fluorescence is continuously monitored for 15 seconds prior to ligand addition
and for 45 — 75 seconds after ligand addition. Receptor activation levels are
defined as by the two following equations: % Activation = (Maximum
fluorescence — baseline fluorescence/baseline fluorescence) * 100 or
Fluorescence Increase = Maximum Fluorescence — baseline fluorescence, where
baseline fluorescence represents the average fluorescence levels prior to ligand
addition.



fromtransfected cells using an anti-Gal6é pol ycl ona

anti body (Torrey Pines Biolabs). WO 2004/ 055048
wEOIAasH@O3/ 000830 25 Exanple 2 Fluo-4 Cal ci POT/AHS@ES/000830

Al'l assays are perfornmed using black, clear-bottom

96-wel | plates that have been seeded the day before

with 20K transfected cells per well and have been

mai nt ai ned at 37 degrees C pyernight in appropriate
Egg ky media. At the time of the assay, the growth

ra is discarded and cells are incubated for 1 hour

gagfecﬂ@mjdré'mmemeeepmrs he dark) with 75 gl of a
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nted wwth 10 M cal_ci um chl ori de
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C, is added to each well and the plate is further

i ncubated for 30 mnutes at roomtenperature in the
e allow for conplete deesterification of the

n@% ions are discarded, the
Trs é‘l‘écﬂ’o r:'l_'q?{ gﬁie& lt& h 100 | wash buffer and

Atfdayaﬂ loglls stablycexpressing theeGeprsteirt atesplaied iR @06-vetifplatesina
o) S o AT 4 R Bl RS0 o
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Fl exstation (Ml ecul ar Devices), and receptor

tha eells/ate tornsfeefed wisingad e of B Ra\ﬁndg? rgidf T183 cONAand 16l of
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freer growth medigyadnldayldj theaells a@lrépwteé%to afslasle et hottom 96
Recept or activation levels are

W@L‘%’IS{% %ﬁ%c&%&q’r&’o@qu R vegigRt odBe mgming of the
cafhlirn \eRsh P the ntd@X idMMaced with low glucose media supplemented with
Glutamax and dialyzed FBS to minimize receptor desensitization by sugars and
glutamate. The cells are further incubated in this media for 6 hours at 37
degrees C. At the end of this period, the cells are processed for the calcium

assay according to conditions described above.

Example 5
Activation of human TAS2R16 by a bitter glucoside in cells expressing different

G-proteins.

5 mM of phenyl-B-D-glucopyranoside was added in cells expressing hTAS2R16
and either wild-type Gg16, @ chimera of the invention Gu16gustducings, and a

comparative chimera Gy16244. Cells stably expressing the different G-proteins



fluorescence - baseline fluorescence/ baseline

fluorescence) * 100 or Fluorescence |Increase =
wO/R0040BFME| uor escence - basel i ne fl uorescence, PGEHR2003/000830

basel i ne fluorescence represents the average

fluorescence levels prior to ligand addition. WO

2004/ 055048 PCT/ CH2003/ 000830 26 Exanple 3

Transfections for T2R bitteyzreceptors At day 0, cells

. lh : i )

ARG SRR O 1L Gy GfhopboRIcbagh
reeeptoyr boliowing tnngfettiom thetelts were tgeated withrfldo-4.andn  day

et Ao T (e T
2, Défurir HluBrdscbn&d whb PedritofatntdistartYBhd the \hédP stk scelite

cells are%own overni ght and processed the next day
measuigd fore! SFperends papPeioligand asditionivas sensidered @sithe haseline,

I v e r [ for T1 :
o B 87 K pfet B chiy EBRSE) R S pery Siera
displayant 2igreateredqdrat ef receptor@cliedtionfoldwingtliigand dtmsidtivn than
f 800, 000- 950, 000 cells per well and grown overni ght
CeHlp cxpieeeNOVieotgr owt h  media. On day 1, the nedia is
changed to an antibiotic-free growmh nedia and the
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The cells are nmaintai ned over nilght dn antibiotic- free
growth nedia. On day 2, the celwm nto a
bl ack, clear-bottom 96 well plate at 20,000 cells per
Tajte ReSRRIofr own over ni ght. THE«Amsdvimg @fie t he ¢ Sowiaam
assay, the nmedia is replaced with | ow glucose nedi a
—Suppremented W th G utamax and dratyzed FBSto———
mnimze receptor desensitization by sugars and
shghtitaasfedted (cohtzolfel | s are furZliér i nculde4ed in thisil
media for 6 hours at 37 degrees C. At the end of this
hupahiToR2RtIBe cel s are procesggdifor thgogal ci um gagsay
according to conditions described above.

All data are expressed in relative fluorescence units (RFUs) and represents the
increase in mean fluorescence over baseline following ligand addition. The
ligand and final concentration used was 5 mM phenyi-B-D-glucopyranoside.

Similar results were also obtained using 5 mM D-salicin.

Example 6
Functional activity of mouse bitter receptor (T2R5) with G-proteins

Following the methodology as described in Example 5 the following results were
obtained:-

Table 2:
Promiscuous G-protein



Exanpl e 5 Activation of human TAS2R16 by a bitter
glucoside in cells expressing different Goproteins. 5
wokeapsphenyl - (3- D- gl ucopyr anosi de was added. i PCT/€HRE3/000830 _
expressi ng hTAS2R16 and either wild-type Gal6, a
chimera of the invention Galégustduci n44, and a
conparative chinmera Gal6z44. Cells stably expressing
the different G proteins W3»g004/ 055048
/000830 27 were tkransiently transfected for
T%EJ Eo%l?ggg\?vith t he human TAS2FRAGUBIEYEr  recEpt or.
Fol | ow ng transfection, the cells were treated with
Fluo-4 and 1ntracellular calciumfluorescence was
measured as descri bed above in Exanple 2. Cellular
shpm fspefsetedh conti@ld nonitored cBW8tantly and tAQS mean
fluorescence neasured for 15 seconds prior to |igand
mewsdil2Ré6n was consi dered as tH¥Obasel i ne, 2569
non-stinul ated | evel of fluorescence. Cells expressing
t he _Gal 6gustduci n44 chinera displayed a greater
degree of receptor activation follow ng |igand
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. i n4 sh
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23821 3494 8296 All data are expressed in relative
fluorescence units (RFUs) and represents the increase
in mean fluorescence over baseline follow ng |igand

E@gbimn. The Iligand and final concentration used was
5 nM phenyl - (3-D-gl ucopyranoside. Simlar results

Activationy pEurpan bittas decanteral AS2R ine frxeatls staly

L1 opal activi e bitter receptor (T2R5)
e—%%@?yé—tﬁﬁwh T(Aszrmlbshe net hodol ogy as descri bed
in Exanple 5 the followng results were
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The example was performed essentially as described in example 5, except that
tetra-cycline-inducible cell lines stably expressing human TAS2R10 and
G16gust44 were used instead of transient transfection. Cells were kept at a cell
density of 75-80%. The following results were obtained:

Table 3

Promiscuous G-protein
Taste Receptor Gut6gustducind4
G-protein only(control w/o tetracycline) 13238

G-protein + human TAS2R10 (with tetracycline) 24280




obt ai ned: Table 2: Prom scuous G protein WO

2004/ 055048 PCT/ CH2003/ 000830 28 Taste Receptor
w@00dgsugiuci n44 Gal6é sham transfected (contrbC)/CBIBI/000830

1705 nouse T2R5 10407 2569 All data are expressed in

relative fluorescence units (RFUs) and represents the

increase in mean fluorescence over baseline follow ng

l'i gand addition. The |iganggand final concentrati on

{
APERS R AL AEE leePE JPLE 5 re, e
ingeabe yn merp rﬂeesasngn@&ﬁeﬂﬂséhmle foﬂéw&rg&hgﬁhﬁ%lk?dgibnmme
. l.e. med t as described in
icBRE A g celkeaalion 4zed ve LR I ARILGI bl e cel |
i nes stably expressing human TAS2R10 and Gl6gust 44

were used instead of transient transfection. Cellsl
ExgmpleiBept at a cell density of 75-80% The follow ng

AdRBHON B HEhen BlRrdSlior B S BY DRLRGHISEEERIRIE |

raste Receprot Stauctr e roI

hiogtaigd @blmst)ab @ fessP PG, gt gitia ARTEASHASHR10
(WI th tetracycline) 24280

PCT/ CH2003/ 000830 29 All data are expressed in

TR v B R R S UM s RrRo el AR PRegl ot
tetraeyelide-intlicikle nell lies stablgaxprmgfhumzhn TASCR3Braxid on
G%ﬁgtme?esgse'\é ?r%srté{acp 814 {Pafisient transfection. Cells were kept at a cell

density of 75-80%. The following resuits were obtained:

Table 4

' Promiscuous G-protein
Taste Receptor Gaegustducinds
G-protein only(control w/o tetracycline) 3422

G-protein + human TAS2R38 (with tetracycling) 8989

All data are expressed in relative fluorescence units (RFUs) and represents the
increase in mean fluorescence over baseline following ligand addition. The
ligand and final concentration used was 250 uM phenylthiocarbamide. Similar

results were obtained using 250 pM propythiouracil.

Example 9

Functional activity of human bitter receptor (TAS2R43) with G-proteins.

Using similar methodology as Example 5 except that tetra-cycline-inducible cell
lines stably expressing human TAS2R43 and G16gust44 were used instead of




Exanpl e 8 Activation of human bitter receptor TAS2R38
by phenyl t hi ocarbam de or propythiouracil in cells
W@ t@blogsoex pr essi ng Gal6aust duci n44 and TAS2R38PdTY€H2003/000830
exanpl e was perforned essentially as described in
exanpl e 5, except that tetracycline-inducible cell
lines stably expressi ng human TAS2R38 and Gl6gust 44
were used instead of transignt transfection. Cells
tr : ! ' 75- 800 §,0L1 ow ,
EERE R R e O ST VA oy e
resuisiwerrabipined: Gal 6gust duci n44 G protein onl y(control
w o tetracycline) 3422 G protein + human TAS2R38
(with tetracycline) 8989 Al data are expressed in
Tabkd @iti ve fluorescence units (RFUs) and represents the
i ncrease in nean fluorescenc | f ol | om ng
ligand addition. The i gandpg%%;cyﬁg?@c%@geéﬂt ration
50 M phenyl thi ocarbam de. Sjmlar results
Ta\?\%?geo t%’izned usi ng 250.t M propyt hi ouPatpustducigdéanpl e 9
Eunctional activity of human bitter receptor (TAS2R43)
with G proteins Using simlar nethodology as Exanpte 5

G-&% %gt that tetra-cycline-inducible cell lines stably
G’%S?E‘ %’g}’ng human TAS2R43 and Gl6gust 4295%ere used
KR n (S 055048 PCT/ CH2003/ D6630 30

transi ent Transfection. Cells were kept at a cell
density of 75-80% The following results were

obt ai ned: Table 5 Prom scuous G protein Taste
All HateereaexpCedseg s relativenidoreseancetudiits (RAUY) 398 Represents the

increase in mean fluorescence over baseline following ligand addition. The

ligand and final concentration used was 10 uM aristolochic acid.

Example 10
Functional activity of human bitter receptor (TAS2R44) with G-proteins.

Using similar methodology as Example 5 except that tetra-cycline-inducible cell
lines stably expressing human TASZR44 and G16gust44 were used instead of
transient Transfection. Cells were kept at a cell density of 75-80%. The following
results were obtained:

Table 6

Promiscuous G-protein
Taste Receptor Gu16gustducinds
G-protein only 5700

G-protein + human TAS2R44 17254




G protein + human TAS2R43 26766 All data are expressed
inrelative fluorescence units (RFUs) and represents
W b@4/053088 ease i n nmean fl uorescence over basel POECH2003/000830
following Iigand addition. The |Iigand and final
concentration used was 10 pM ari stol ochi c aci d.
Exanpl e 10 Functional activity of human bitter
receptor (TAS2R44) with O-pgpteins. Using simlar
I
ATHAZY o3phesdsn FRIINE oldsBhte LR (Etsland repissenty the
intmaaa mthSﬁRMoaasdeﬁiﬂfﬁgumbda%ehm followi hgmti@ﬁhtm‘n The

nsi ent Transfection. Kk at a ceII
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obt ai ned: Table 6 Prom scuous G protein Taste
Receptor Gal 6gustducin44 Gprotein only 5700
_xamei_éJ n + hurran TA82R44 17254 WD 2004/ 055048
: ,.o- sed in
presents the
Followlmﬁm methaﬁalngjl las@feeeﬁlﬁwm Mplb ashkifoloviing resultsgvere
obtaigasld addition. The |ligand and final concentration
used was 10 M aristol ochic acid. Exanple 11 Functi onal
activity of human sweet receptor with G proteins
lzowi ng the nethodol ogy as described in Exarrpl e 5

the following results were % &Lﬁﬁl @F)
Prom scuous G protein Taste Receptor gustdum n44

sham transfected (contgol 1370 643
Tada ﬁecept% ( éa163ustducin44 Gais

sham transfected (control) 1370 643

human TAS1R2/TAS1R3 4617 1300

All data are expressed in relative fluorescence units (RFUs) and represents the
increase in mean fluorescence over baseline following ligand addition. The
ligand and final concentration used was 2.5 mM sucralose. Similar results were
also obtained using 2.5 mM aspartame or acesulfame K.



human TAS1R2/ TAS1R3 4617 1300 All data are expressed
inrelative fluorescence units (RFUs) and represents
W b@4/053088 ease i n nmean fl uorescence over basel POECH2003/000830
following Iigand addition. The |Iigand and final
concentration used was 2.5 nM sucral ose. Simlar
results were also obtained using 2.5 nmM aspartane or
acesul fame K. WD 2004/ 0550 PCT/ CH2003/ 000830 32
Claﬁlms 1. A Gag-Custducin chinmeric Gprotein. 2. The
Yreric Gag- Gustducin of claim1l1 characterised in
that it is a Gal5 or 16- Gustducin protein 3. The
chimeric Gprotein of claim1 or claim2 wherein at
1.1 eadk Cufreuskias BhIMErigi@mEotglt. ds of the Gaq are repl aced

2 & stugirell Crrgerp piannc AFbAdenSE A3nd s Gursorrs

V\herGggtOQc,r;metdmst 44 amino acid sequences of the Gaq
is r? | aced with a .44 am no acid unit of Qustducin.

3.5 Aherfilvrpgsie G@rﬁﬁ%@ of ﬁ'aaeacﬁrcﬁlaig' 2 wherein At leaghtierastdh
am NniRG atids oA Fﬁ‘ B 2 fa%& r%y' éqcérﬂ&ggﬁéarn'g&ytﬁgbgr of Amino

G proteln acco PEem tYéncode
nuclaeids cfcbubtduninmr i si ng a nucl eoti de sequence set
for

4.1 o st hyBEe Gopihisin oh oA A erandfe T 44 St

for saqlrmiadtsithe €8 isﬁ‘éﬁldc@d it U4 anfino é@ldW&séuéw‘ucm
vector conprising nucleic acid conprising the

5.nuclfechimgeic Grprpieincascorting tar ¢laim f h8FQYIah aminecasid sgquence
forS%% rﬂttﬁégﬁqg Qedln claiml. 9. Ahost ce!l

trans n expression vector as defined in

6.cl alA‘rG&)roﬂan adturdingstd ctainl 1 eficatledifor By atragleic acid comprising
expr essi noq the chineric % %EI n and a taste
fg

r ec &iueotifle Seﬂ”ﬁ‘é‘f%ﬁ%\t G a chineric
7.G pfmh@élélc%%lcﬂt%mﬂ%ing ﬂwér‘uﬂiléﬁtiﬁe sequence set forth in SEQ ID 1

encoding for a G-protein defined in claim 1.

8. An expression vector comprising nucleic acid comprising the nucleotide
sequence set forth in SEQ ID 1 encoding for a G-protein defined in claim1.

9. A host cell transfected with an expression vector as defined in claim 8.

10.  The host cell of claim 9 stably expressing the chimeric G-Potein and a
taste receptor.

11. A method of producing a chimeric G-protein as defined in claim 1,
comprising the step of culturing host cells having contained therein an
expression vector encoding for the chimeric G-protein, under conditions
sufficient for expression of said G-protein, thereby causing production of
the protein, and recovering the protein produced by the cell.

12. A method of analysis and discovery of modulators of taste receptors,
using the chimeric proteins defined in claim 1.

13. A method of analysis and discovery of modulators of taste receptors,
selected from the group of bitter taste receptors, sweet taste receptors,

and umami taste receptors, using the chimeric proteins defined in claim 1.
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