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bitter. It is understood that many conpounds elicit bitter taste by
interacting with CGupruabei o compired M@veptarssof macer4saktetrTG®CRS) . About 25
different human bitter taste GPCRs have been identified from human genone
sequences. One known GPCR is TAS2R48. It woul d be beneficial to develop a
nmethod to identify conpounds that nodul ate the response of TAS2R48 as such
i dentified conmpounds could be used to decrease or nmask the bitter taste of
food or drugs. DETAILED DESCRI ABCEMNICAL FiESD now been found that TAS2R48
responds to cyclamate, an artificial sweetener that is known to have a
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met hod for identifying conpounds that nodul ate the response of TAS2R48 to
cyclamate and/or structurally redgheskeagpounds, conprising the steps of;
|. contacting at |east one cell, or nenbrane thereof, expressing the
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test Corﬁpéw Qg'np&lﬂgs elicit bitter taste by interacting with G protein coupled receptors (hereinafter
GPCRs).

About 25 different human bitter taste GPCRs have been idenfified from human genome
sequences. One known GPCR is TASZR48.

It would be beneficial to develop a method to identify compounds that modulate the response of
TAS2R48 as such identified compounds could be used to decrease or mask the bitter taste of
food or drugs.

DETAILED DESCRIPTION

[t has now been found that TAS2R48 responds to cyclamate, an artificial sweetener that is
known to have a bitter after taste.

This finding enables TAS2R48 to be used in screening methods to identify compounds that
modulate its response. These modulating compounds may then be used in the food and
pharmaceutical industries to customise taste, for example, io decrease or mask the bitter taste
of foods or drugs,

According to a first fllustrative aspect there is provided a method for identifying compounds that
modulate the response of TAS2R48 to cyclamate and/or structurally relaied compounds,
comprising the steps of;

I. contacting at least one cell, or membrane thereof, expressing the nucleic acid sequence
encoding TAS2R48 or a functional equivalent thereof, with cyclamate and/or a

structurally related compound, and at least one test compound, and
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Such functional equivalents will have 75% 80% or 90% honol ogy to the
nucl eoti de sequences di scl osed herein. Nucl eotide sequence honol ogy nmay be
det er m nesohyiizsusence i dentity or by”t%bri di sation. Se@UErEP01lWsTIEOtY nay
be determ ned using basic |ocal align t search tool technol ogy
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If homology is determined by hybridisation, the nucleotide sequences should be considered
substantially homologous provided that they are capable of selectively hybridizing to the
TAS2R48 nuclectide sequence disclosed herein.

Hybridisation should be carried out under stringent hybridisation conditions at a temperature of
42°C in a solution consisting of 50% formamide, 5 x standard sodium citrate (hereinafter 3SC),
and 1% sodium dodecyl sulphate (hereinafter SDS). Washing may be carried out at 65°C in a
solution of 0.2xSSC and 0.1% SDS.

Background hybridization may occur because of other nuclectide sequences present, for example, in
the cDNA or genomic DNA library being screened. Any signal that is less than 10 fold as intense as
the specific interaction observed with the target DNA should be considered background. The intensity
of interaction may be measured, for example, by radiolabelling the probe, e.g. with 32P.



Any of the known tags used for detection of GPCRs nmay be used. Non limting
exanpl es of such tags are imuno detection tags. Non limting exanpl es of

i mmuno dewecabiiorsisags i ncl ude FLAGr) tags (Sigma) w thPchEpaciinsemses d
sequence [ (M DYKDDDDK)], HA tags [ YPYD¥PDYA], c-MC tags [ EQKLI SEEDL], H' S
tags [HHHHHI - 1], HSV tags [ QPELAPEDPED], VSV-G tags [YTDI EMNRLCK], V5 tags
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(i ncludi ng Caenorhabditis el egans). According to other enbodinents, the
cell used in the nethod for identifying nodul ators of the TAS2R48 recept or
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CHO, COS, HelLa and Hek-293. For use in the aforenmentioned nethod cells may
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sequence encodl ng TAS52R48, or a functional equivalent thereof, or they may
be reconbinant cells expressing a nucleotide sequence encodi ng TAS2R48, or
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Any of the known tags used for detection of GPCRs may be used. Non limiting examples of
such tags are immuno detection tags. Non limiting examples of immuno detection tags include
FLAG® tags (Sigma) with the aminoacid sequence [(M)DYKDDDDK)], HA tags [YPYDVPDYA],
c-MYC tags [EQKLISEEDL], HIS tags [HHHHHH], HSV tags [QPELAPEDPED], VSV-G tags
[YTDIEMNRLGK], V5 tags [GKPIPNPLLGLDST].

It is well within the purview of the person skilled in the art to decide upon suitable tags, and
operators or motifs that influence transcription or translation, depending on the host cells in
question and the desired result.

According to an illustrative embodiment, the nucleotide sequence encoding the TAS2R48
receptor, or a functional equivalent thereof, comprises a HSV tag and a rat somatostatin tag
(SST).

Suitable cells for use in the methods disclosed herein include prokaryote and eucaryotic cells, non

limiting examples of which include, bacteria cells, mammalian cells, yeast cells, or insect cells



Any known net hod for introduci ng nucl eoti de sequences into host cells may
be used. It is only necessary that the particul ar genetic engi neering
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into the host cell capable of expressimg the proteins of interest. These
met hods may invoI ve i ntroduci ng cl oned genom’c DNA, cDNA, synthetic DNA or
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Any known method for introducing nucleotide sequences into host cells may be used. It is only

necessary that the particular genetic engineering procedure used be capable of successfully
infroducing the relevant genes into the host cell capable of expressing the proteins of interest. These
methods may involve introducing cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic
material into a host cell and include the use of calcium phosphate transfection, polybrene, protoplast

fusion, electroporation, liposomes, microinjection, expression vectors, and the like.

According to other embodiments expression vectors may be used to infect or transfect host
cells with the nucleic acid sequence encoding TAS2R48, or a functional equivalent thereof, for
use in the aforementioned method.

Expression vectors, both as individual expression vectors or as libraries of expression vectors,

comprising at least one nucleic acid sequences encoding TAS2R48and/or functional equivalents
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In a particular illustrative embodiment the cells used were Hek-293 cells, the culture medium was
Dulbecco’s modified Eagle's medium (DMEM) with 10% (v/v) heat-inactivated fetal bovine serum.
Cells were incubated overnight at 37°C.

TAS2R48 may be overexpressed by placing it under the control of a strong constitutive promoter, for
example the CMV early promoter. Alternatively, certain mutations of conserved GPCR amino acids or

amino acid domains can be introduced to render the employed TAS2R48 constitutively active.
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According to certain enbodinments, a O-protein is linked to TAS2R48.
The response of TAS2R48 may be determined by measuring the change in any parameter that
is directly or indirectly under the influence of TAS2R48. These parameters include physical,
functional, and chemical effects.

Examples of measurable parameters include, but are not limited to, changes in ion flux,
membrane potential, current flow, transcription, G-protein binding, GPCR phosphorylation or
dephosphorylation, signal transduction, receptor-ligand interactions, intracellular messenger
concentrations e.g. phospholipase C, adenylate cyclase, guanylate cyclase, phospholipase,
cAMP, cGMP, IP3, DAG, intracellular Ca®" ligand binding, neurctransmitter levels, GTP-
binding, GTPase, adenylate cyclase, phospholipid-breakdown, diacylglycerol, inositol
triphosphate, arachidonic acid release, protein kinase ¢ (PKC), MAP kinase tyrosine kinase,
and ERK Kinase.

The aforementioned parameters may be measured by any means known to those skilled in the art, for
example, changes in the spectroscopic characteristics e.g. fluorescence, absorbance, refractive
index), hydrodynamic (e.g.shape), chromatographic, or solubility properties, patch clamping, voltage-
sensitive dyes, whole cell currents, radioisotope efflux, inducible markers, cocyte TAS2R48 gene
expression, tissue culture TAS2R48 cell expression, transcriptional activation of TAS2R48 genes,
ligand binding assays, voltage, membrane potential and conduction changes; ion flux assays, assays
that measure changes in parameters of the transduction pathways such as intracellular IP; and Ca”,
diacylglycerol/DAG, arachinoid acid, MAP kinase or tyrosine kinase, assays based on GTP-binding,
GTPase, adenylate cyclase, phospholipid-breakdown, diacylglycerol, inositol triphosphate, arachidonic
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In general reporter genes are linked to one or more transcriptional contral elements or sequences
necessary for receptor-mediated regulation of gene expression, including but not limited to, one or
mere promoter, enhancer and transcription-factor binding site necessary for receptor-regulated
expression.

It is well within the purview of the person skilled in the art to decide on appropriate transcriptional

control elements or sequences depending on the effect desired.

Examples of G-proteins include, but are not limited to, chimeric G-proteins based on Gag-Gustducin
as described in WO 2004/055048, in particular Ga16 or Ga15.

According to certain embodiments, a G-protein is linked fo TAS2R48.
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Modulators may be categorized as one or more of the aforementioned terms, for example, a
compound may act as an enhancer in a certain concentration range, but act as an inhibitor in another

concentration range. For this reason, compounds may be tested at different concentrations.

Various types of compounds may be modulators, non limiting examples of the various types of
compounds include small molecules, peptides, proteins, nucleic acids, antibodies or fragments
thereof. These compounds may be derived from various sources including synthetic or natural,
exfracts of natural material, for example from animal, mammalian, insect, plant, bacterial or fungal cell

material or cultured cells, or conditioned medium of such cells.
The method described herein may be used to screen libraries for modulators.

The assays may be run in high throughput screening methods that involve providing a combinatorial

chemical or peplide library containing a large number of potential modulators.
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Synthetic compound libraries are commercially available from a number of companies including
Maybridge Chemical Co. (Trevillet, Cornwall, UK), Comgenex (Princeton, N.J.), Brandon Associates
(Merrimack, N.H.), and Microsource (New Milford, Conn.).

Libraries of natural compounds in the form of bacterial, fungal, plant and animal extracts are
commercially available for example from Pan Laboratories {Bothell, Wash.) or MycoSearch (NC), or
are readily producible by methods well known in the art. Additionally, natural and synthetically
produced libraries and compounds are readily modified through conventional chemical, physical, and

biochemical means.

Other libraries which may be used include protein/expression libraries, cDNA libraries from natural
sources, including, for example, foods, plants, animals, bacteria, libraries expressing randomly or
systematically mutated variants of one or more polypeptides, genomic libraries in viral vectors that are
used to express the mRNA content of one cell or tissue.

A modulator identified by a method described herein may easily be tested by simple sensory
experiments using a panel of flavorists or test persons. The identified modulator may be tasted in
water together with cyclamate and/or structurally related compounds, and compared to a negative
control just containing cyclamate and/or structurally related compounds in water without the
modulator.

In another aspect there is provided a kit, for example a screening kit or high throughput screening kit,
for identifying compounds that modulate the response of TAS2R48 fo cyclamate and/for structurally
related compounds, comprising:
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Thr oughou €se daescri ptl "receptor(s)"” refers to the TAS2R48
receptor and the term "known agonist(s)" refers to cyclamate and/ or

st ruct umaldeaénéoeébaw@cmmm§e@gﬁgtrh@ﬁ@fm@%amnp&pre\eé RBLAS Ghizsi ONS OF
w.th ion sensitive dyes to report

nmenbrane, vo|ltage: Cells are | oaded w, , S _

recept oﬁa'ﬁr(?[ei'r\?%?ﬁ’ a'éi"p&éaé‘?ff F"Eﬂjé'ﬂc’t?%thffé'fﬂéi?'?cei“i‘? efsienrh e PRSP IcE RSBt or s
(Signal Transduction Series)", CRC Press 1999; 1st Edition; Eds Haga and
Ber st el in oS BAMAASAIIn o EORRFANRhd KB BiFFesk D d. By OP! asm or menbr ane
vol tage are neasured using an 1 on sensitive or ne ane vol tage fluorescent
i ndi cator, respectively. Calciumflux: Intracellular calciumrelease

i nduced lipgndttiee eabddintat iterG-prbtedcibp thimerid G-petadieGi®ustgi ng cel | - per meant dyes
that bind to calcium The cal ci umbound dyes generate a fluorescence signal
the strength of which is proportional to the rise in intracellular calcium
The met HH8SfoEMesiRNe sit Mpynapeinelude aptienst samponents sush asi aasHiabte agdiynetoept or

acti vi t yulturidgxhd Qilolidd 8 b bthant Edie Ghd QBIT3RPport to grow the cells on, for example, a cell

culture dish or microtiter plate. The optional components will be readily available to the skilled person.

In another aspect there is provided a method of using the aforementioned kit to identify compounds
that modulate the response of TAS2R48 to cyclamate and/or structurally related compounds
comprising:

l. growing at least one recombinant cell expressing the nucleotide sequence encoding TAS2R48,
or a functional equivalent thereof, on a solid support in a culture medium.
Il. adding one or more test compound and cyclamate and/or structurally related compounds to the
culture medijum, and
1. measuring the effect of the test compound on the response of TAS2R48 to cyclamate and/or
structurally related compounds.

As stated hereinabove the effect of a test compound on the response of TAS2R48 may be
determined by comparing the response of TAS2R48 to cyclamate and/or structurally related

compounds in the absence and presence of the test compound.

In an illustrative embodiment the method of using the aforementioned kit to identify compounds that
modulate the response of TAS2R48 to cyclamate and/or structurally related compounds comprises:

I growing at least one recombinant cell expressing the nucleotide sequence encoding TAS2R48,

or a functional equivalent thereof, on a solid support in a culture medium



13 Cells used are transfected cells that co-express the receptor and a

G protein which allows for coupling to the phospholipase C pat hway.

Negat i ve wonorioiss4ssncl ude cells or their nmenbranes not exXmprEPIGilNg73Ehe
receptor (nock transfected), to excl ud&possible non-specific effects of

t he test corrpound The cal cium flux detection protocol is described in
detail in ﬁroteln cou% ed rec%Ptors Si gnal Transduction Series)"

Editors: TaPe{fecyRagateZndoErtaly eated camprindgie thepulturg SegmMCRC Press - Boca
Rat on FL;/Il.Sepeanibe the 1&9onseAn T/a%12A38 éeithe eyckincite andioh strgtusdipraatéssed bel ow. Day
0: 96-well platpaqare seeded with 8.5K cells per well and maintained at 37C
overnight in nutritive growmh nedia. Day 1: Cells are transfected using 150
ng of reé\épﬂw'weaﬂenﬂfesorﬁb'ma%@"@Fﬁ@#ﬁé@ﬂ@ﬁ%@om@eﬁL(eneﬁﬁrlc%@vemsaﬁ’éﬁ wel |
Tr ansf ect ed ocgfuh&ions] @quiadant ’ﬂhbﬂé@lﬁor&é séﬁﬁ@u@éﬁrrm Qlllbrelnﬁbdﬁhbl'l ritive growth

di ted f 1nh
(ot 37c 1 ERadA e Pyl 7 CEPmRR A It BaPubRBH BbREret | ng of
1.5 || M Fl udnthe W(ewﬂﬁdé@ul ar Probes) and 2.5 nM probenl cid dissolved in C

buffer sel. U'h‘leﬁéhrm@thé Respiidk af NAS2ZRAA tdb %%%atSeSaAnl'aMc') fﬁ@&tfragi)p ﬁ[ﬂﬁd&?ﬁmgﬁné% arm\/'
u |

Cad 2 and 1% g ucgﬁ] téng 7.4) at 37

each wel | ang Af&" & 'T5CY U fer i ncubated for 30 minutes at room
terrperatWiecmlwlatlhetfﬁ&hMQeBlﬁhé esp@ed oft TANIR4&toeydansatanaltat saadurbilye pl ate i s
washed 5 ti p@sedid oJrQJantﬁé p&en@é’%ﬁtﬁéte@ﬁ:oﬁp&ﬁﬁh' ng buffer and cells are
reconstituted in 200 ill of buffer. Then e plate is placed in a
fluorescent mcropl ate reader, for exanple, the Flexstation (Ml ecular
Devi ces)Thetest tvapbilridPBhduMtieatidédio tHinuitare sjediamcht bR EeMtadnsA@ni Abahti 00 miMto

initiat %90%9'69%\‘&'?920%% bl 881 1ol ©f @ known concentration agoni st

stock solution l'uorescence Is contlnuously nmoni tored for 15 seconds prior
to known agoni st addition and for 45 - 110 seconds after known agoni st

addi t i oyclReste phdior shGétirddi relard ken@luidsesulb e dedddne e asitufOhbédimeina By %

Act t / basel
F1 wor osEaneay TP EMISHARRENEY 1o 2BREM. 0% P TRORICS, cocence -

basel i ne fluorescence, where baseline fluorescence represents the average

f 1 uor es aeatiRustrgielembpdimert 16 kNG¥BmMAS WAL RAEH @B megiuY an increase in
peak fluorescence (F) which is normalized to the baseline fluorescence (FO)

usi ng the equation AF/ F=(F-FO)/FO in which F is the peak fluorescence
si gnal AadeRtdned herhip, ibia pedsibedo Meanires eaieysf sargmaters(ib daetimahd éfitorEademce

represeesrﬁpada@ommesfpbﬁg@rt@wm@ &%lf%t.%ﬁ&buivgffenﬁh@ecff'ts Sctabfhid Shake Seconds
prior to Fl uorescence I ncrease = Maxi num

FI uor es 8@??&"82'{} r%aaig‘g?‘?“ﬁ’é’“@ u%‘?r@%@cé'??é% afeofysietafiecHa gepienerepfitiyr escence

represents the average fl uorescence | evel prlor to known agoni st addition.

T ot o Thiolb held Bloridr SRR DAL AL UL TAREFRAGNS Endhe'd)

receptor to a known agonist is escr | su ecﬁto t he
f ol | owi Hﬁ“’%ﬁgqﬂis&h F‘%‘%’i%m Cyflamalp @"r‘i’é‘l’r@”é\fr“éa'b’dﬂ'ﬁt&? EMRYNdshe basel i ne | evel of

receptor activity obtained fromreconbi nant cells expressing the receptor

in the oWR.AATLHHEAGARS BGdhEROM Fer8ne voltage:

Cells are loaded with ion sensitive dyes to report receptor activity, as described in detail in “G-protein
coupled receptors (Signal Transduction Series)”, CRC Press 1999; 1st Edition; Eds Haga and
Berstein. Changes in the concentration of ions in the cytoplasm or membrane voltage are measured

using an ion sensitive or membrane voltage fluorescent indicator, respectively.

Calcium flux:

Intracellular calcium release induced by the activation of receptors is detected using cell-permeant
dyes that bind to calcium. The calcium-bound dyes generate a fluorescence signal the strength of
which is proportional to the rise in intracellular calcium. The methods allows for rapid and quantitative
measurement of receptor activity.



14 presence of agonist but in the absence of a test conpound. An increase
or decrease in receptor activity, for exanple of at least 2 fold, at |east
5 fold, avolensiss#® fold , at |east a 100 fold, or norepPcE@PRITfiOEBc@
conpound that nodul ates the response ofli3the receptor to a known agoni st.
Alternatively, the identification involves an increase or decrease in

sanpl o R e COMEHETEEE 13l oo aUPa e P HE e S RO O TRIOPUBRUBInG or
when cornptheatiospbolpasatphtevay Négativeeampads imduddadls omickid ragreisarids @otr xplessiae  of
(mock ¢ r ooyt Knbd ey ted) bt BRI RR SRR e £6 90 B comprugy aderyiate
cyclase activity are peri‘ormad for exanple, as described in detail

Keni r ner’Th&cﬁlblmamb:eﬂegectlaﬁﬁ'&tocdv&:cdesd?ibad imaieRll in “@QrotSiS Bopfd re E@Est (51@Ral M Xt ures
are inc Ofiad-E8) 10, m nut

i ncubat ﬁg%&@%gg,i?%%%)y E%& 'ir é"g uyg tdagg ?%Q"%Pi@t&'“&??ﬁe“%& Fﬁ?ﬁes fBg% n

of col d Rsdentfil; S,wtw@a&%&grén @staptﬁedVET@besvltam@um@ﬁtlseﬂfoalgwd and each super nat ant
solution is added to a Dowex AGSOW X4 col um. The cAI\/P fractlon fromthe

| h.4 i, af 0. i mi dazol e- HCl
il 1 n B Do PR Mol i sPednd iR parEl o ARG et PG AR B0 |

act i vat igowtibinediaknown agoni st. Control reactions should al so be perforned
using protein honogenate fromcells that do not express the receptor. [P3/
Ca2+ si %nal s. In cells expressing Gproteins, signals corresponding to

i nosi t oM ] Sﬁ’!ﬁs%ﬁg?'@fﬂcﬁepﬂi'y’wwgﬁ@C?Pf@’rfé“ﬁya’}dé’c%lﬁtofﬁmfé%@ﬁwm 3008an be

det ect eqinuisbded) dr wal. aereReed cdle bleSnHMBARGER BT & efnRBER hOFitivERYouRK ek t

i ncreased cytoplasmic calciumlevels as a result of contribution fromboth
intracellular stores and via activation of ion channels, in which case it
may be dayi2r Smvdh matia lsalipgrdembandreetsears incyhateddorcidmdu@t 3@0Mha§w&)mthi5n ul of

cal ci umCL[EI@I% AR f s@lﬁtlon%hélé?lﬂﬁl)# ?’5 EMWO%—W Moot rgro@eg 4?5 LRPrSeIRAUNdS
such as EDTA, to disti nkfg{w S uor escence response r BPom cal ci um

rel ease PRI |‘?\PéPH‘TEﬂ’ saljtigp which ppRIBHBOINYA YaClcs Mt KGIcH likbpescamM S#QRal s:

A receptaad 10 &N@{@b@&@ad 4) at Fr°celob W1 LffériPsRbRiobabMAbl dnkieSoidd R firgee Pt or
to a phgs e C si transducti o at hway. Changes in intracellular

[gTe; b? f? minyt s%g era in ;ﬁﬂi
Ca2+ CONCent Tar on Ares AL Prgerap st e using fluorescent Ca2+
i ndi cat Guffehypelsticam dfeatischidedamintbe plate is washed§ tim&SNRas®0 GIP! Biffedasgwashingr a
recept ol s JHF } is the binding of GIP by cell
menbr anes cont g@ﬁ%%f{oﬂgtﬁﬁ%?é%?%@%F/bgé%rred is the Gprotein coupling to
menbranes by detecting the binding of |abelled GIP. Menbranes isolated from

cells EX'ﬁéretﬁs bla@ i$ fecdd@tSMicRiscatt Midroii® ke, hiexamBlef th Flee@tbR NGRS SCGTPY S

and unl ase, rel eas E org
phospha’?%s tﬁDEl‘lpggl{nde?“eagE Bvcegé%'hdrrg‘feipgoﬁa%'f'atiopése'm} ‘ﬂ%‘f@tﬁm %H'B%’b‘?fgrpe in a
5% sus peth@’ladnmw‘f caactntratidnegonist stocloadiution. PA@rashéridd REéntirfuoldyonerdiotey for 15

scintil | |l ed GIP
B e A e L L L S
measured by liquid scintillation W) 2011/138456PCT/ EP2011/ 057360 15

count i n@ecdpam bctivhtonilevelsunthy basisingd as &dilegs: menbr anes i sol ated from cell s not
expr essi Bge t ec I ude possibl e

on- spoct T1 FHER F ek RROB AR £Ebate dlpReh B B or PRSI0y

det ai | BYoreseapRdincrgase NYRdPYR F'UO'E@%'CG wvHaselnedluagecshce, shere@aslins 4.

fluorescence represents the average fluorescence levels prior to known agonist addition.

- By an increase in peak fluorescence (F) which is normalized to the baseline fluorescence (F0) using
the equation AF/F=(F-F0)/F0 in which F is the peak fluorescence signal and F0 is the baseline
fluorescence signal (baseline fluorescence represents the mean fluorescence calculated for the first
10 to 15 seconds prior to ligand addition).

- By Peak Fluorescence Increase = Maximum Fluorescence — Baseline Fluorescence in which

Baseline Fluorescence represents the average fluorescence level prior to known agonist addition.

The identification of a compound that modulated the response of the receptor to a known agonist is
performed as described above subject to the following modifications. The signals are compared to the

baseline level of receptor activity obtained from recombinant cells expressing the receptor in the



To identify conmpounds that nodul ate the response of a receptor to a known
agoni st, as described herein, a change (increase or decrease) of 10% or
nore in GVB2bimads4sg or GIPase activity is usually suffi ecemproitoseseéer, to

i dentify conpounds, other than known atni sts that are thensel ves agoni sts,
the assays described herei nabove are perforned subject to the follow ng
nodi fications. A con‘gound is identified as an agonist usually if the

act i vi t P§SENGRtOr PenRiSt DU uine bsereetof 8 teshoqrnguid- AR BRieate UieFesed” eevRSUNd i s
present aatvitl,0ar exdrhe of 2 &ast 2ffeld, 22 leashs feld,JdIchst 160N pMeabter 100XadRt Ro@bout 100

pM or .Jen{ﬁeswcunmrgﬁgmsdmaﬁg%e Fe36orR8 i@ R Oor i JHn 0! Nat | nduced by

a known agoni st yS|one hSOf assays can be
performed as described in detail in Hafner, 2000, Biosens. Bioelectron. 15:

149I 158&Itenﬁéta/@ﬂ9l tﬁglddntti:ﬁ@étldn invdiie ah?‘c?e%ﬁ@%rl dél:r%ése' |@V@resﬁéno@rrﬁ&ﬁltﬁ&' fgre gglr dblez
naircat o of rec or a | |
e e O R AP R M

| nt r acelof thk sgcepipr, exwhreacehparedio aGaivPleivéth measpouad thasinndyislectAd/Fesponse of the

r adi of miaeREsA oMl i Binol ARSI licBRloRIrRERkdhsroliRl (SKATPI ¢ as descri bed by
Horton & Baxendal e, 1995, Met hods Mol 91- 105. Alternatively, a

nunber of kits for the nmeasurenent of cAMP are comercially available, for
exanpl e the Hi gh Efficiency Fluorescence Pol ari zati on-based honogeneous

assay bﬁd#ﬁjt&@gg WR.and NEN Life Science Products. Alternatively, the

intracelTular or extracellular levels of cGW may neasured using an

i munoad$3ays forgrensigiafyflase ackidly grtasdermedderaxpapleas deedribed/indeteit by Kaniregr &  Am

Jh Rlesp Nlr@ﬂ:tcefg, agsi, Ngll Phdpingdal. 203&5:559 Fae@éucéﬂkq%?&%s arWuﬁ&ed&%@ﬁilytAa@Sﬂ@ﬁf m ne

the lev ssay. ki nmeasur c or

cGWP as?ééeggp ﬁ%lﬂes %@"ﬁ' é'fg%gé rea #Xt%rgﬁare%@%r I\ h%ﬁﬁag‘%v@”\iﬁp &

mock- t r &t sfeslcka%trigiproacedic adid T rllaﬁ§tase @etl?mﬂ@@d amdﬁaeb(edmdetapbfsmtlbm B addau-tspeci fi c

efoeclt slmﬁve»t ﬁ@&ovmmumg}srh%mb%aﬁtﬁ;ﬁ@?mmolﬁﬁ is SHREQ At Eﬁﬁhéﬁl C'ﬂrﬁh k1S ( ol eased
ac and/ or inositol tri

by PhosiHETeR e B Sh REBA 2ot ria® e eayie e Byen e el i

det ect edecaptdr aeteatiomby aknoun dganist Gontbl resp{@nstsboulb@sd bei feyfprnfediiusioy amsire  as

descri bﬁgmbdbng’@@r%ﬁ’:méilé tﬁét‘aoﬁbgﬂ kd tﬂgrelaéﬂ@zroco' s, edited by lan M Bird,

Totowa, N.J., Humana Press, 1998. Alter natlvely, kits for the neasurenent
of inositol tri phosphat es are avai |l abl e cormmercially from Perkin El mer and
Ci sBi o IRf &sfisionaisial . WO 2011/ 138456PCT/ EP2011/ 057360 16 Negative control s

W th nDGr\rkceﬁlg %?Jsgﬁ% @C!art?l@"lé §|th&£|3 %ltegaﬁﬁiﬁﬂgohﬁ%sﬁ& ftr 3‘18 pﬁé%&g’g\ﬁ?gogrfdl tpgrgoy
non-specific e ounds
receptor activity can be detected using ﬂuorescence Ce]ls expressing a receptor may exhlblt
increased cytoplasmic calcium levels as a result of contribution from both intracellular stores and via
activation of ion channels, in which case it may be desirable, although not necessary, to conduct such
assays in calcium-free buffer, optionally supplemented with a chelating compounds such as EDTA, to

distinguish fluorescence response resulting from calcium release from internal stores.

Phospholipase Cfintracellular Ca®" signals:
A receptor is expressed in a cell with a G-protein that links the receptor to a phospholipase C signal

transduction pathway. Changes in intracellular Ca®" concentration are measured, for example using
fluorescent Ca”* indicator dyes and/or flucrometric imaging.

GTPase/GTP Binding:

For a receptor, a measure of receptor activity is the binding of GTP by cell membranes containing the

receptor. Measured is the G-protein coupling to membranes by detecting the binding of labelled GTP.
Membranes isolated from cells expressing the receptor are incubated in a buffer containing 355-
GTPyS and unlabelled GDP. Active GTPase releases the label as inorganic phosphate, which is
detected by separation of free inorganic phosphate in a 5% suspension of activated charcoal in 20 mM
H3;PO,, followed by scintillation counting. The mixture is incubated and unbound labelled GTP is
removed by filtration onto GF/B filters. Bound and labelled GTP is measured by liquid scintillation



Gowh factor receptor tyrosine kinases can signal via a pathway invol ving
activation of Protein Kinase C (PKC), which is a famly of phospholi pid-
and cal ciworantisgsted protein ki nases. | ncreases in genecpmepduats7ssmduced
by PKC show PKC activation and therebylfeceptor activity. These gene
products include, for exanple, proto- oncogene transcription factor-encoding
genes (|nclud| cfos, c and c-jun), proteases, protease inhibitors

(i ncl udiSy’ @8@035% inclydg @%%15 using MeMRERPHSYAIRT SP FEA NBleXPieRTIIS @ 'EFIPIOT and
adhesi or(mndd—teema"eetsd )(inpcleuth ergudeniossige hdridpacificetaes obthe 881 @eipbendl THLCAM 1) ) .

PKC act iyt t j Ki Kk t al., 1982,
. Biol. mgﬁ,ézég?ﬁd (ﬁfg%‘i‘ bW‘ agﬁ&%ﬂ é}ﬁgmﬁﬁé ﬁ%ﬁ%’g? ﬁa({%')"{‘%?‘- 42' %Sgubst rate

peptide mhlch i s subsequently separated by bi nding to phosphocel | ul ose

paper iT® idERa derRsbuntd thﬁtaﬁbdbleteuﬁee;@sﬁdasér&%&bﬁeetoafbtd RblodaY agﬁ‘msp WE ibdcAskdki nase,

in cr | ul r extracts n ki nas iluted in 20
n1\/| HEPEé]% %g" %&A’ ncﬁ%ﬁ?’& &l e)?sealpﬁ)(?} rd“?rﬁép mwﬁrﬁ?ﬁﬁ%g%ﬁ ﬁ‘t’ g\}?eusé{'%"g’ay can
be per f guifigientuddvregen Wédelnﬁfdpemwuwma@er tandseary agdinistsa bataner tberaddves agamistsabl e by
PanVer a. theﬂ%@ay@l@l@é/&ibgﬂﬁérha@%% & 593@0?@@6’&1b{é@%0 bR f&l%ﬁvfn@ mﬂcéﬁgns‘eﬁt&)ﬁﬁdﬁdf rom

cells ex a receptor. Alter measur ed

t hr ough ' ﬁ%@ %gg’ﬁﬁﬁflﬁl'yﬁgﬁéc@’ﬁh&a 'ﬁﬁ%/éo%]rof \P@WW%@Q@%&M@P theequences
of genesommundeﬁmekebtwt PEICBlcYr iess tforeramiiie fati 506 koot exahmplewsibbli 100 M, or if it
nmock-tr g ossi bl e non-specific
effects(r%‘il)]rf‘SIf1(rﬁg%t'3 %gglﬁr!p%%n sasﬁr%eb[b qrﬁagg%?rn%ﬁ%d&?ﬁﬁ@na t(8 I %I ty: MAP ki nase
activity can be neasured using comercially available kits, for exanple,

t he p38 Mkbbhgsiaster @dashski:t by New Engl and Bi ol abs, or the FlashPl ateTM

MAP Ki n i ence [ 44 r
ERKL/ 2 oun %ﬁg’%yecégﬁgggﬁ”ﬁé@ ”‘%BE‘% c%?@%ﬂ%@ erﬁzo??#‘ise"s\#& ﬁ'e‘lé%ﬂ" T &
and G dé%pl ed GPCRs are used, and an ERK1/2 assay klt is commercially
avai |l abl e by TGR Bi osci ences, whi ch neasures the phosphoryl ation of
endogengys. FRKLL ki nases follow ng GPCR activation. Alternatively, direct
measur e Mrosi ne kinase activity through known synthetic or natural
t yr osi ndhkinacstiulariéyst of arashingid dcidl isteniplopet! angpdicetors obreeepive btivicnSushia t he

acti Vit Ynefod & di8érivky PRfetaR by K}h&]@eﬁ%ﬁ 20001, Bt BMRIE 2758511520143 eoni ne ki nases)
can be measured simlarly. WO 2011/138456PCT/ EP2011/ 057360 17 Al ki nase
assays can be performed wth both purified kinases and crude extracts

pr epar edAMPo@MPel | s expressi ng one or nore receptor. The substrat es of

ki nases Iﬁtﬂ@él[ul@F@reﬂ§&Ql[L@§?‘QA9@ .&h&é&ﬁred u%'il’ué] E&Mﬁfréhro%%r%%%ggmﬁiél AR |

pept i de% regr esent i ng substrate. Ruzzene
Bi ophys PM&iEy Broey jpr efagp! %es?’ibg‘ﬂ By Horlonduaxersialen WS pMetpodsdql ol stib8tr at e
sites uges. mlterhatr\:eldea ®otbendf kité foathe measurarhdrit e5cAMP didl serhercibillylivairsie, fsubst r at e

pepti deg, af & %W@*'Mﬁ%Fﬁé’%ﬁ\‘lﬁ@%R‘éa e tﬂ@édﬂ gregbsc L%f té}'lf.]'ﬂsef ul |s t he

"Src-related peptl e ol a aval romSig
whi ch i ?'Oéy%%%qrrdé‘l%“ ligSciespPredcspfitnnadyrly. Henrteeeplabw qua@&triaréeweiswés
Some getcemr@smaryemsmred triir?;;abirﬁhﬁuﬁ@sgiy p@r&ard@e Slhlshﬁéthéﬂ@‘écﬂbf@d frl Flteurej “Boscd aeg t he
pepti de tr e t|vecar o facilit i ng.
Gener al Iaﬁ%?ﬁ % %S eoélu%gt“&él{ég% 151%0%%4;2 e) Mgy PR %zd%eé%‘l"s(f'}eé‘%" 9”52
free- amfHy "@@?’M’?hﬁ@ay RefacmpaNEngyAit 2ridfop cGMB aa dersribddde USdkid6:a68 eﬁnl hen of
0.7-1.5yg Negative controls with nock-transfected cells or extracts
t hereof to exclude possible non-specific effects of test conpounds nay be
used.

Negative controls with mock-transfected cells or extracts thereof to exclude possible non-specific
effects of test compounds may be used.

DAG/IP3;

Second messengers Diacylglycerol (DAG) and/or inositol triphosphate (IP3), which are released by
Phospholipid breakdown, that is caused by receptor activity, can be detected and used as an indicator
of receptor activity, for example as described in Phospholipid Signalling Protocols, edited by lan M.
Bird, Totowa, N.J., Humana Press, 1998. Alternatively, kits for the measurement of inositol

triphosphates are available commercially from Perkin Elmer and CisBio International.



Transcriptional reporters/ TAS2R48 -responsive pronoter/reporter gene: To
identify conpounds that nodul ate the response of the receptor to known
agoni st s wotzmwepsst er gene assays, an at | east 2-fold ipotmrasie/06T364.0%
decrease in the signal is significant. 18 known agoni st stinulates for
exanple at least 2-fold, 5-fold, 10-fold or nore when conparing activity in
presencgﬁ3 and absence  of g t est conpound. The intracellul ar signal

i ni tiat dEPIBYY ISP YthdRock TRARRHPLeg AT SKiracls theredk lapielype aassigle " ESEIBN
cascade dffects nittest cehpanhdsr mayienised. t he ul ti mate consequence of which is a
rapi d and detectable change in the transcription or translation of one or
nore genes. The activity of the receptor can therefore be determ ned by
neasur i G AdVidkinr essi on of a reporter gene driven by a transcriptional

control _@-b@tﬁﬁﬁtﬂar@éceﬁt@ﬂ%@ﬁﬁ@klhas@s SanMighBDALL pdtl@rﬁi?@r%ivlﬁg a&tﬁ)aﬁdﬁ(beprtoﬁar n Kinase
actlvatlcpg, r}ltro S

I dhans n, assa cells not
expressihy & ol %fra”‘%bﬂftp “8%% fdg ‘f'ﬁ:' C'U.me?%rtf%%fat&wg"”é%%st ruct, and cells
expressing a receptor and the reporter gene but not expressing a
t ranscrijpdréRB88H g@ﬁﬁ"ﬁrﬁ@.]cts@ﬁ:ﬁﬂ@d"ﬁ@}@ SHOR e M B atibn %&ﬁ&@@r@éep%?@éﬁlﬁ“?ﬁese
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No. 6 - NAgathe cartiold vt foelntansibtetiBilsoAgktracts thereof to exclude possible non-specific

effects of test compounds may be used.

Transcriptional reporters/ TAS2R48 -responsive promoter/reporier gene:

To identify compounds that modulate the response of the receptor to known agonists with reporter
gene assays, an at least 2-fold increase or 10% decrease in the signal is significant. A known agonist
stimulates for example at least 2-fold, 5-fold, 10-fold or more when comparing activity in presence and
absence of the test compound.

The intracellular signal initiated by binding of a known agonist to a receptor sets in motion a cascade
of intraceliular events, the ultimate consequence of which is a rapid and deteciable change in the
transcription or translation of one or more genes.

The activity of the receptor can therefore be determined by measuring the expression of a reporter
gene driven by a transcriptional control element or sequence i.e a promoter responsive to receptor
activation.

Controls for transcription assays include both cells not expressing a receptor, but carrying the reporter
gene construct, and cells expressing a receptor and the reporter gene but not expressing a
transcriptional control elements or sequences i.e promoter consiruct.

Compounds that modulate the response of the receptor to known agonists as shown by reporter gene
activation can be verified by using other transcriptional contro! elements or sequences i.e. promoters
and/or other receptors to verify receptor specificity of the signal and determine the spectrum of their
activity, thereby excluding any non-specific signals, for example non-specific signals via the reporter
gene pathway.

Inositol Phosphates (IP} Measurement:
Phosphatidyl inasitol (PI) hydrolysis may be determined as described in US 5,436,128, which involves
labelling of cells with 3H-myoinositol for at least 48 hours or more. The labelled cells are contacted



The nucl eic acid sequence, and correspondi ng am no acid sequence encodi ng

TAS2R48, referred to herei nabove, are known and have been published by The

Nat i onal vWenvawi3g4r Bi ot echnol ogy | nformation (NCB!) unaeer/mrb@1fsiskow ng

reference sequence (RefSeq) nunbers: Ni&l eotide sequence: NM 176888 QG :

28882034 Am no acid sequence NM 795639 G : 28882035 There now foll ows a
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Compounds structurally related to cyclamate have been referred to throughout this text, examples of
such compounds include, but are not limited to, sulfamic acid, N-bicyclo[2.2.1]hept-2-yl-, sodium salt
sodium cyclopropylsulfamate; sulfamic acid, (2-methylcyclohexyl)-, monosodium salt; sodium 1,2,3,4-
tetrahydronaphthalen-1-ylsulfamate; sodium biphenyl-3-ylsulfamate; sodium o-tolylsulfamate; sodium
propylsulfamate; sodium 3-methylbenzylsulfamate; sulfamic acid, N-(3,3-dimethylbutyl}-, potassium
salt; sulfamic acid, N-2H-tetrazol-5-yl-, sodium salt; sulfamic acid, N~(5-methyl-3-isoxazolyl)-, sodium
salt; sulfamic acid, N-1,2,4-thiadiazol-5-yl-, sodium salt; sulfamic acid, N-1H-benzimidazol-2-yl-,
sodium salt; sulfamic acid, N-1H-1,2,4-triazol-5-yl-, sodium salt; sulfamic acid, (4,6-dimethyl-2-
pyrimidinyl)-, monosodium salt; sulfamic acid, (3,3-dimethylbutyl)-, monasodium salt; sodium 4H-1,2,4-
triazal-4-ylsulfamate; sodium thiazol-2-ylsulfamate; sodium isobutylsulfamate; sodium 2-
methoxyethylsulfamate; sodium 2-morpholinoethylsulfamate; sodium 2-(piperidin-1-yethylsulfamate
sodium 3-methylpyridin-2-ylsulfamate; sodium 3,4-dimethoxyphenethylsulfamate; sodium 1,3,4-
thiadiazol-2-ylsulfamate; sodium biphenyi-3-ylsulfamate; sodium 3-methoxybenzylsulfamate, (2S,5R)-
2-isopropyl-5-methylcyclohexylsulfamic acid; 2-methoxy-2-oxoethylsulfamic acid; (2-Hydroxy-ethyl)-
sulfamic acid; cyclohexylmethyl-sulfamic acid; cyclobutyl-sulfamic acid; sodium N-
cyclopropylsulfamate; sodium cyclohexanemethylaminesulfamate; sodium (3-Methyl-butyl)-sulfamate;
sodium (2-Methyl-butyl) sulfamate; sodium piperidin-1-ylsulfamate

sodium thietan-3-ylsulfamate; 2,6-dimethylcyclohexylsulfamic acid; cyclopropylsulfamic acid

sodium morpholinosulfamate; sodium cyclohexyl(methyl)sulfamate; sodium
cycloheptyl{methyl)sulfamate; sodium isopropyl(tetrahydro-2H-thiopyran-4-yl)sulfamate; sodium
ethyl(tetrahydro-2H-thiopyran-4-yl)sulfamate; sodium cyclobutyl(methyl)sulfamate; sodium azepane-1-

sulfonate; sodium azocane-1-sulfonate; sodium azonane-1-sulfonate; sodium pyrrolidine-1-sulfonate



Example 2 Transient transfection of TAS2R48 i n HEK293T/ Gal6- gustducin 44

cel |l s HEK293T/ Glégust 44 cells were used; they were fornmed as described in

WO 2004/ O8BQ4B/133456¢ host cel |l 1ine HEK-293T is commerci aciryEpamaioszbd e from
the Anerican Tissue Culture Collectionl@ATCC), ATCCO# CRL-11268. On day O,

t he HEK293T/ Gl6gust44 cells were plated in 96-well black wall,

cl ear-boté,om | at es I-\%t a density of 15,000 cells per well and grown

over ni gPYTR 20V GROR HLaFEIV BN eREAr HiSH el S e MO CORERRe i ¢
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vect or TAG2R48. expressian vectors from.e e _ s diluted in 12.5
oot of BRERTeRa e oo S srd Y S Rk 980 Mes a1 1 uted | n
12.5 pl msthynEsuliandtd. ncubated for 5 nmin at roomtenperature. After the 5

m n, both solutions were m xed and incubated for 20 mn at RT. The growth

mediumin the plate was exchanged with 50 p.I of DMEM and 25 ill of the |
i pof ectami ne/ DNA m xture (fornmed in the step above) and the cells were

i ncubated for a further 3-4 h%%b%EﬁbFlii gé:hrh@sa hum di fi ed at nosphere. This

m xture was then replaced wt -free, serum containi ng DVEM
WO 2011/ 138456PCT/ EP2011/ 057360 21 The above procedure was al so carried

out for sHEHBIBT QlUGgRisichisca@drcs ehtmgdagaraescri bed in WO 2004/ 055048 wi th
t he exc i that _no DNA was a ring the process. These cells are
SR BN, 2 b0 ol s Bee ARGl ' 79 1 NE

termed transte 5 post transfection, the cells were
used i nSELdRMIoe3 SNudBiIns seq@rEe aucoding ah 8BTikagassay to nmeasure activation of

TAS2RA8 sk IBY®. &R b8ld béRBRRELY tdgf ansfected cell's
SEQ ID No. 5 - Nucleic acid sequence encoding an HSV tag. This sequence includes a thymine
nucleoside to get into frame, a Notl site and a stop codon.
SEQ ID No. 6 - Amino acid sequence of HSV tag.

The nucleic acid sequence, and corresponding amino acid sequence encoding TAS2R48, referred to
hereinabove, are known and have been published by The National Center for Biotechnology
Information (NCBI) under the following reference sequence (RefSeq) numbers:

Nucleotide sequence: NM_176888 Gl: 28882034

Amino acid sequence: NM_795639 GI: 28882035

There now follows a series of examples that serve to illustrate the above-described methods. The
following examples are merely illustrative and should not be construed as limiting the described

subject matter including the methods and kit in any manner.

Examples

Ali examples use DNA sequences based on the mRNA for the human bitter taste receptor TAS2R48
disclosed herein.

Example 1
Generation of human TAS2R48 expression vecior



The intracellular calciumresponse foll ow ng addition of cyclamate was
determ ned in HK293T cell lines transiency expressing TAS2R48 forned as
descri bedwvonoexassbe 2. Each sanple (receptors as wel | asT®PRaINOEB50
contained a final concentration of 0.0206 D nnethyl sul phoxide (DVSO to
allow for conparability of all exanples bel ow. Fluo-4AM (I nvitrogen,
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i n the dBCR)usiggenmssetifiapringens thpteapan the leatiré yoddty redi@f. ease, in response to
receptor activation occurring after agoni st exposure. On day O, the HEK293T
cells formed as described in exanple 2, were seeded in antibiotic-free
growt h medi um standard DVEM with 10% (v/v) heat-inactivated fetal bovine
serum 2PAMASZRE RN SES I mRERMBFoNed 1890any expreshientvertam besed atre thef et al
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CaCI 2, andisy tadsEeXDNTSS).in e afmidbier@@bl thBarboxyléfrhing dRéttignt omat ed pl at e washer
(Bi oTek). The plate was then further incubated for 30 m nutes at room

t enper atlbe eorishiudt ransdentdd itto aalekpmsaianrvecmnplcerleel pdBNAS.I Bya- TAS2RME and aifows e

Fl uo- 4. ises with 100 pi of assay buffer
per wel eﬁrg%?\q’?\eegﬁsn%?taﬁ@&% ‘é@%ﬂ%es@ Tﬁoaggay buffer per well. WO
2011/ 13&45hfeF/ EP2011/ 057360 22 Cycl arrat e solutions ranging in
concentration from 250mMM to 800n1\/| wer e pr epared in assay buffer. To test

r ecept orramsienhingf ) B FKA83 T Be sidadidadelts t est  sol uti ons was
added to the assay buffer of at | east one well of the 96 well plate. This
step was repeated until all cyclamate solutions of differing concentrations

had bee?I ﬂggﬁg@fo agf I?ast one well. Care was taken to ensure that only one
cycl anat & OgHstihees Wars ¢ sp thexerare forrs asclestriops i WOACRHRRR948. The host
concent celt irensEX-P9XThie cominkrchallatetiabiaigadhe Amedyaa aidsta Cultute oomaiabvicog 80
(This ig—,—@g b@]_tm gdilution of the cyclamate solution in the assay buffer
pr esent in % For assay reading, the plate was placed in a

Fl uoronetric I nagl ng Pl at e Reader (FLI PR) (FLI PRTETRATm Mbl ecul ar Devi ces,
Sunnyval t he uorescence was

cont i nugﬁ' Fy 0??8?1%5%%359 é%@“?ﬁz‘ é%ﬁlﬁ’ﬁﬁé"attedi 15%3@@@@ kdﬁ!il“'%&?@fwatf%ﬁ’}é‘r aged
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table, wth HE ’EWQ i mum signal occurring wthin t 120 seconds
m nus t REMEIR;! ﬂ?‘?&i"mé’%currl ng within the 120 seconds after cyclamate
addition. As a control the above procedure was also carried out for the

sham tr gpshestRImeak Wis SRAIRM0 88 aABRGE KOS s@ru%%l\?rﬂa; and the cells were

transfected with Lipofectamine 2000 (Invitorgen) according to the manufacturer’'s recommendations.

Per well of a 96-well plate, 150 ng of vector DNA (TAS2R48 expression vectors from example 1) was
diluted in 12.5 pl of DMEM. In a second tube, 0.3 i of Lipofectamine 2000 was diluted in 12.5 pl of
DMEM and incubated for 5 min at room temperature. After the 5 min, both solutions were mixed and
incubated for 20 min at RT.

The growth medium in the plate was exchanged with 50 ul of DMEM and 25 pl of the
lipofectamine/DNA mixture (formed in the step above) and the cells were incubated for a further 3-4
hours at 37° in a humidified atmosphere. This mixture was then replaced with an antibiotic-free,
serum-containing DMEM.



The results are shown in the table 1. Al data was collected fromat | east
two i ndependent experinents each carried out in triplicate. For the
transf ectwad 20al1384sshe obt ai ned cal ci um si gnal s were cor PetiEPdo1fiOF7360Me
response of cells transfected with onl#1the G Protein (Glégust44) and
normal i zed to the fluorescence of cells prior to the stinulus using ARP)
(Fmax-Fm n/ FO). Cycl amate Average AF/ FO Concentraction of Cyclamate in nmM

T2R48 Sham Transfected 80 1.664 0.178 75 0.44 0.11 70
The above procedure was also carried out for HEK293T/G16gustd4 cells formed as described in WO

2004/055048 with the exception that no DNA was added during the process. These cells are termed
Sham transfected cells.

24 hours post transfection, the cells were used in example 3.

Example 3
Fluo-4 calcium assay to measure activation of TAS2R48 by cyclamate in transiently transfected cells

The intracellular calcium response following addition of cyclamate was determined in HK293T cell
lines transiently expressing TAS2R48 formed as described in example 2.

Each sample (receptors as well as controls) contained a final concentration of 0.02% Dimethyl
sulphoxide (DMSO) to allow for comparability of all examples below.

Fluo-4AM (Invitrogen, Carlsbad, CA, US) is a fluorescent indicator of intracellular calcium dynamics
(changes in concentration) and enables the monitoring of changes in the calcium concentration,

particularly an increase, in response to receptor activation occurring after agonist exposure.

On day 0, the HEK293T cells formed as described in example 2, were seeded in antibiotic-free growth
medium (standard DMEM with 10% (v/v) heat-inactivated fetal bovine serum, 2 mM L-glutamine
standard DMEM with 10% (v/v) heat-inactivated fetal bovine serum, 2 mM L-glutamine, 100 units/ml
penicillin, and 100 pg/ml streptomycin) into black wall/clear bottom 96-well plates, coated with
poly(ethylenimine) (0.005% v/v) at a concentration of 15,000 cells per well and incubated for 48 hours
in humidified atmosphere (37 °C, 5% CO.).

Prior to performing the assay, the growth medium was discarded and the cells were left in a humidified
atmosphere (37 °C, 5% CO,) for 1 hour with 50 pl of loading buffer consisting of 1.5 uM Fluo-4 AM
and 2.5 pM probenicid (Sigma-Aldrich, St. Louis, MO, US) in DMEM.

Following this the 96-well plate was washed 5 times with 100 pl of assay buffer (130 mM NaCl, 5 mM
KCl, 10 mM 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES), 2 mM CaCl,, and 5 mM
dextrose, pH 7.4) per well, using an automated plate washer (BioTek).

The plate was then further incubated for 30 minutes at room temperature in the dark to allow for
complete de-esterification of the Fluo-4. Afterwards the plate was washed 5 times with 100 pl of assay

buffer per well, and reconstituted with 100 pl of assay buffer per well.
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Cyclamate solutions ranging in concentration from 250mM to 800mM were prepared in assay buffer.

To test receptor activation 20yl of one of these cyclamate test solutions was added to the assay buffer
of at least one well of the 96 well plate. This step was repeated until all cyclamate solutions of differing
concentrations had been added to at least one well. Care was taken to ensure that only one cyclamate
solution was added per well. The resulting cyclamate concentrations in the well plates ranged in
concentration from 25mM to 80mM (This is due to the dilution of the cyclamate solution in the assay
buffer present in the well).

For assay reading, the plate was placed in a Fluorometric Imaging Plate Reader (FLIPR) (FLIPR-
TETRA™, Molecular Devices, Sunnyvale, CA, US).

For each well of the plate fluorescence was continuously monitored for 20 seconds to give a signal
baseline (averaged to give Fo) prior to cyclamate addition and for 120 seconds after cyclamate
addition. The change in signal divided by F, gives AF/F indicated in the table, with AF being the
maximum signal occurring within the 120 seconds minus the minimum signal (occurring within the 120
seconds after cyclamate addition.

As a control the above procedure was also carried out for the sham transfected cells formed as
described in example 2.

The results are shown in the table 1.

All data was collected from at least two independent experiments each carried out in triplicate.

For the transfected cells the obtained calcium signals were corrected for the response of cells
transfected with only the G Protein (G16gust44) and normalized to the fluorescence of cells prior to
the stimulus using AF/FQ (Fmax-Fmin/F0).

Cyclamate Average AF/FO
Concentraction of Cyclamate
in mM T2R43 Sham Transfected
80 1.664 0.178
75 0.44 0.11
70 0.408 0.14
65 0.33 0.17
60 0.084 0.16
55 0.008 0.182
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50 0.06 0.2

45 0.054 0.194
40 0.07 0.204
35 0.104 0.198
30 0.122 0.182
25 0.112 0.186

It can be inferred from the results that cyclamate activates the TAS2R48 receptor at concentrations of
65mM and higher.

Example 4
Identification of modulators of the response of TAS2R48 to cyclamate

The change in the intracellular calcium response of TAS2R48 to cyclamate may be determined, in
HK293T cell lines transiently expressing TAS2R48 formed as described in example 2, by carrying out
the following method:

HEK293T cells formed as described in example 2, should be seeded in antibiotic-free growth medium
(standard DMEM with 10% (v/v) heat-inactivated fetal bovine serum, 2 mM L-glutamine standard
DMEM with 10% (v/v) heat-inactivated fetal bovine serum, 2 mM L-glutamine, 100 units/ml penicillin,
and 100 pg/ml streptomycin) into black wall/clear bottom 96-well plates, coated with poly(ethylenimine)
(0.005% viv) at a concentration of 15,000 cells per well and incubated for 48 hours in humidified
aimosphere (37 °C, 5% COQOs,).

Prior to performing the assay, the growth medium should be discarded and the cells left in a
humidified atmosphere (37 °C, 5% COp) for 1 hour with 50 ! of loading buffer consisting of 1.5 uM
Fluo-4 AM and 2.5 uM probenicid (Sigma-Aldrich, St. Louis, MO, US)in DMEM.

Fluo-4AM (Invitrogen, Carlsbad, CA, US) is a fluorescent indicator of intracellular calcium dynamics
(changes in concentration) and enables the monitoring of changes in the calcium concentration,
particularly an increase, in response to receptor activation occurring after medulator exposure.

Following this the 96-well piate should be washed 5 times with 100 ul of assay buffer (130 mM NaCl, 5
mM KCI, 10 mM 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES), 2 mM CaCl,, and 5 mM
dextrose, pH 7.4) per well, using an automated plate washer (BioTek).

The plate should then be incubated for a further 30 minutes at room temperature in the dark to allow
for complete de-esterification of the Fluo-4. Afterwards the plate should be washed 5 times with 100 pl

of assay buffer per well, and reconstituted with 100 pl of assay buffer per well.
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As controls, the same amount of DSMO as added to this/these well(s) in combination with compound
A, should be added to at least one of the wells of the 96 well plate to which 20l of cyclamate solution
has already been added, and to at least one of the wells of the 96 well plate to which 20pl of

cyclamate solution has not been added.

The controls will exclude any potential effect of the DSMO.

For each well of the plate fluorescence should then be continuously monitored for 120 seconds after
test compound addition.

The difference in signal (AF) measured for those wells containing only cyclamate, those containing
cyclamate and compound A, cyclamate and DSMO, and just DSMO, may then be calculated.

The difference in the signal {AF} measured for those wells containing only cyclamate and those
containing cyclamate and compound A, should indicate whether compound A is a modulator or not. It
will also indicate what type of modulator e.g. a positive change indicates an agonist or enhancer, a
negative change indicates an antagonist.

While the receptors, nucleic acids, amino acids, expression vectors, host cells, methods and kit have

been described above in connection with certain illustrative embodimenis, it is to be understood that



24 A cyclamate solution having a concentration within the range of 600nmMto
800mMM shoul d be prepared in assay buffer. Following this 10ng/L of the
conpound wbav11/$8456 be tested as a nodul at or (herei naf t eCTEP2EOOSTB6RA)
shoul d be dissolved in dinmethyl sul phoX®de (hereinafter DSM)), this
solution should then be further diluted with the previously prepared

sol ution,of .cycl a%q% nd a buf f The final solution should be a

250pm At P STOEHRBAEMEY RS Urede! atfcaieeiang pod tss gley be more riae desridisd
shoul d l@mbemmemtﬂd@rumr@rmwnnmsamh fuctidd(s).s efunthels atl cenghodiencats Sdigaéd basabti ne

(aver ageﬁ@cés@ar@ et %)terng{Q/Q o)} vér[&ﬁs Qﬁ@@%&qs %&B r%gl th cg/ﬂl tFiQ "Hegr %hen
be added to the assay buffer of east é

The pr eﬁa?f%‘aefé&s‘f?pd{?ﬁermﬂs aﬂub%%qedtmné h%vaeﬁw%m the tmh é’ﬁh%'éd%ﬁ'@a fr@raa at
| east ome efiritt el eipk sofothe tdiloS@e Werhergibral (Bnet ﬂec@gﬁbrﬁhn&ﬂa@c @Eld§Y§dI@BRfd65

solutio r ane, a

as adde% é}g%mﬂqte?t&]s RO%QXQHP .-?&5.&%%%9 ks Aﬁmﬁ: \M“E‘%J @o%&@ﬁ@ v og'ﬁ’(?ﬂtl 8” be
added t &PtaRr cprsfyed ip Aeeadth aﬂ%@omlnlagcmamﬁwltmmemltatlopbhtheatmhmmhs201 t1 of
cyclamate sol ution has already been added, and to at | east one of the wells
of the 96 well plate to which 201.t1 of cyclanate sol ution has not been
added. The controls will exclude any potential effect of the DSMO. For each
wel | of the plate fluorescence should then be continuously nonitored for
120 seconds after test conpound addition. The difference in signal (SF)
nmeasured for those wells containing only cyclamate, those containing

cycl amat e and conpound A, cyclamate and DSMO, and just DSMO nay then be
calcul ated. The difference in the signal (tXF) neasured for those wells
containing only cyclamate and those containing cyclamate and conpound A,
shoul d i ndi cate whet her conpound A is a nodulator or not. It will also

i ndi cate what type of nodulator e.g. a positive change indicates an agoni st
or enhancer, a negative change indicates an antagonist. WO

2011/ 138456PCT/ EP2011/ 057360 25 other sim | ar enbodi nents nmay be used or
nodi fications and additions may be nade to the described enbodi ments for
perform ng the sane function(s). Further, all enbodi nents disclosed are not
necessarily in the alternative, as various enbodi mrents nay be conbined to
provide the desired characteristics. Variations can be made by one having
ordinary skill in the art w thout departing fromthe spirit and scope of
the disclosure. Therefore, the receptors, nucleic acids, polypeptides,
expression vectors, host cells, nethods and kit should not be limted to
any single enbodi ment, but rather construed in breadth and scope in
accordance with the recitation of the attached cl ai ns.



WD 2011/ 138456PCT/ EP2011/ 057360 26 CLAIMS 1. A nethod, for identifying
conpounds that nodul ate the response of TAS2R48 to cycl amate and/ or
struct ur avbyorieisstsed conpounds, conprising; |. contacti rgTaP201@@S1360NE
cell, or nenbrane thereof, expressing £6e nucleic acid sequence encodi ng
TAS2R48 or a functional equivalent thereof, with cyclamate and/or a
structurally related conpound, and at | east one test conpound, and II.
measuring the effect of the test conpound(s) on the response of TAS2R48 to
cycl amat@-Ad8l/ or structurally related conpounds. 2. The nethod according to
claim1 wherein the method conprises an in vitro nethod. 3. The net hod
according to claim1l wherein the cells to be contacted with at | east one
test conpolnd® ﬁ'ﬁ’EFOHny’I'%@@gﬁ%?‘t‘m@ﬁﬁ?tlrﬁpdé@w&? rggpogseRfJASERIGI0 4. The

met hod accor dielgmite acd/aristuduratyatielet corhmukais) Edhising,conpri ses the chineric
G protein Gal 6-gustducin 44. 5. The method according to claim1 wherein
the effect of the at |east one test conpound(s) on the response of TAS2R48
to cyclamate ahdrertading aideast eflelopll oemembiane bafsoluexbsessisg thetneeleit add by

nmeasuring the ch@étﬁ@néelbn@wwgemsrzaha @ﬂhmﬁcnbmewuareafstﬂéréw Wih dyBap&Boers | P3
and/ or Ca2+. 6. Th erein the cells are

sel ected fromthé" ? ruEtBrﬁ’ @eﬂﬁoﬂ?ounﬁﬂgél\"??"{?@q e componpdiadn cel I s,

yeast cells, insect cells, anphibian cells, and wormcells. 7. The net hod

according to G alﬁaa@rm@%%ﬁ&tbhﬁe@eﬂéoﬁm ?b§%e?&%?%b'oﬁﬁ §zg44h%o 8. The

met hod according to claim7 wherein S are Se ecte romthe group
consi sting of: ? g @"d"OCEt“l?tUé%'W%ﬂteq-@_"kPOB'Hsi s, HEK293 cells, HEK293T
cells, and HEK293 ceI ls. 9. A kit for identifying conpounds that modul at e
the respowem& mbfiod B rdin 16 UG RAGeiR /Ui R ML ) Inkioghdiead compounds,

conpri sing

3. The methed according to claim 1 wherein the cells to be contacted with at least one test

compound and cyclamate additionally comprise a G-protein.

4. The method according to claim 3 wherein the G-protein comprises the chimeric G-protein
Guo16-gustducin 44.

5. The method according to claim 1 wherein the effect of the at least one test compound(s) on
the response of TAS2R48 to cyclamate and/or structurally related compounds is determined

by measuring the change in concentration of the intracellular messengers IP3 and/or Ca®'.

6. The method according to Claim 1 wherein the cells are selected from the group consisting of:

bacteria cells, mammalian cells, yeast cells, insect cells, amphibian cells, and worm cells.
7. The method according to Claim 6 wherein the cells comprise mammalian cells.

8. The method according to claim 7 wherein the cells are selected from the group consisting of:
COS cells, CHO cells, Hela cells, HEK293 cells, HEK293T cells, and HEK293 cells.

9. A Kkit for identifying compounds that modulate the response of TAS2R48 to cyclamate and/or
structurally related compoeunds, comprising:

| Atleast one recombinant cell expressing the nucleotide sequence encoding TAS2R48, or
a functional equivalent thereof, and

il. Cyclamate and/or a structurally related compound.
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encodi ng TAS2R48, or a functional equivalent thereof, and Il. Cyclanate
and/ or a woruotusahkly rel ated conpound. WO 2011/ 138456 PCT/HERR00473667360 27
10. A kit according to claim9 wherein2fhe cells to be contacted with at
| east one test conmpound and cycl amate additionally conprises a G protein.
11. The k| ccording to claim9 wherein the G protein conprises the
chinmeric G 'f'técﬂor?ﬁ? toglaing g ahergioithe oells tops Coﬁ*ﬁ%eq(‘i"‘fh a4 [eg8}oat gt ©BPeY m 9
wher ei n t he cel bxlaarate sieltiondle doriprieen 4 Geragioup consi sting of: bacteria
cells, mammalian cells, yeast cells, insect cells, anphibian cells, or worm
cells. 13. The kit according to Caim9 wherein the cells are mamual i an
cel | s. 14. 1trHbe kit eecagbgteieaig & whesdimiherGerrolpie cemprises he chimeric GreoteieBetd-ed from
the group conrgisidng. of: COS cells, CHO cells, HelLa cells, HEK293 cells,
HEK293T cells, and HEK293 cells. 15. A nmethod of using the kit of claim9
for identifying conpounds that nodul ate the response of TAS2R48 to
cycl amat e &hdhekit sdcpnding do Glainy?9 widreit & celbrarosaielicd foontpe geimginsiktinggf:owi ng at
| east one rega&bid\@INM, n%ﬁlnlanﬁ-r&ﬂ@%éésfl Ik, h;%eg%llﬁ%brqﬁ r?%ﬂé‘%%&rrr?é&ﬁ@d' ng
TAS2R48, or a functional equivaleént thereof, on a sof | support 1n a
culture nediuml11. adding one or nore test conpounds and cycl amate and/ or
st ruct ur al 13 The kiadeedrdng npOINOS whedeih the celldl draimammattingls. and |1 1. measuri ng
the effect of the one or nore test conpounds on the response of TAS2R48 to
cycl amat e and/ or structurally related conpounds.

4. The kit according to claim 9 wherein the cells are selected from the group consisting of: COS

cells, CHO cells, Hel.a cells, HEK293 cells, HEK293T cells, and HEK293 cells.

15. A method of using the kit of claim 9 for identifying compounds that modulate the response of
TAS2R48 to cyclamate and/or structurally related compounds, comprising:

[. growing at least one recombinant cell expressing the nucleotide sequence encoding
TAS2RA48, or a functional equivalent thereof, on a solid support in a culture medium
Il. adding one or more test compounds and cyclamate and/or structurally related
compounds to the culture medium, and
lll.  measuring the effect of the one or more test compounds on the response of TAS2R48

to cyclamate and/or structurally related compounds.



