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About 25 different human bitter taste GPCRs have been identified from human genome
sequences. One known GPCR is TAS2R41.

It would be beneficial to develop a method to identify compounds that modulate the response of
TAS2R41 as such identified compounds could be used to decrease or mask the bitter taste of

foods or drugs.

DETAILED DESCRIPTION

It has now been found that TAS2R41 responds to cyclamate, an artificial sweetener that is

known {o have a bitter after taste.

This finding enables TAS2R41 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, to decrease or mask the bitter taste

of foods or drugs.

According to a first illustrative aspect, there is provided a method for identifying compounds
that modulate the response of TAS2R41 to cyclamate and/or structurally related compounds

comprising:

[. contacting at least one cell, or membrane thereof, expressing the nucleic acid sequence
encoding TAS2R41 or a functional equivalent thereof, with cyclamate and/or a

structurally related compound, and at least one test compound, and
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Background hybridi zati on may occur because of other nucl eotide sequences
present, for exanple, in the cDNA or genomc DNA |ibrary being screened.
Any si gnawothat138455| ess than 10 fold as, i ntense as the PpE@PRe1G/0FTIS®r acti on
observed with the target DNA shoul d be*tonsi dered background. The intensity
of interaction may be nmeasured, for exanple, by radiolabelling the probe,
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somatostatin (STT, SEQ ID NGO 3), rhodopsin or bovine tag/fragments, such as
the 39 NNtermnal am no acid of rhodopsin or bovine rhodopsin (see for
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exanpl eSuph fuseiiohal eagelentsenill have76%d8d% of PBA horagegy thidwe ruciedtide sepuencaspl es of
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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
TASZ2R41 nucleotide 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 SSC),
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 nucleotide 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 radiclabelling the probe, e.g. with 32P,



Suitable cells for use in the nethods disclosed herein include prokaryote
and eucaryotic cells, non limting exanples of which include, bacteria
cells, neawoabilanis4sel | s, yeast cells, i nsect cells (i RCITOGP2019/0Sf399 ,
anphlblan cells (|nclud|ng nelanophore‘%ells), or worm cells including
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ot her tr ceor to
certain 1?1 ?IECE ?%e&g%%%é%f%%g%{ﬁ%@h%ho %ﬁ?tlo%?%gﬁwa?en {h x%of rf'an‘ mg eg

sel ect e itefig @H@rar@@sd regiqnzes Avell agHe RromoEr toEgablg §>§3r¢-‘%ﬁ'0ﬂ Héwoath@Hse FFb'ﬁt [ oned

met hod cmhrhtﬁangayd Rgioh #al als6 dorfiftlsh Sthe opdlatcs Srahotivethat ialEte FRYmRR&OMPONENt S
of tlssu i ncl. rq mted to, manmalian tissue and transgenic

ani mal grgrﬁsgnp ‘ﬁﬁ% @gg%ﬁkonu%"g{frhqst he nmet hod may naturally express a

nucl eotl de sequence encodi ng TAS2R41, or a functional equival ent thereof,

or they mﬁu@&tlﬂ@%mC@%H&odﬁ@'ttﬁe’sw@éﬁﬁ?r%%é;ﬂ& rﬁaﬁ&%‘c@ﬂbﬂ.é@% skgence encoding
TAS2R41, uncti ona ui val ent er eo econbi nant cells may be

transfedwgﬂm%ﬁﬁﬁe%PWﬂﬁﬂﬁgﬁfg&@p§@HWéW§é'ﬂﬁmﬂﬂmﬁﬁFﬁB“HEVBB%QﬁWEﬁ%e encodi ng
TAS2R4 1, otier signdlssuch asomsignat o irsabdptibnd teemieatfon. t ransi ently or stably, as is
wel | known in the art. Isolation and expression of TAS2R41, or functi onal
equi val ents thereof, may be effected by well established cloning techniques
usi ng priAREItEe examRigs:ck O%ﬁ@fsm Godlg ”E?é@'@k%?”@ﬁ treferintige Pefanslaigndnadiieulur gee

di scl osedt heitegi to, sigpaBereb @@l dbregiicidnb BolfuedyiQdhi i 8hes BEHIETME aboste BifdiagRitesf | ed
t hr ough E&:mﬁﬂJ % 3ﬂ%h? reaction (hereinafter PCR). Any known net hod for
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of successfully introducing the relevant genes into the host cell capable
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cells with the nucleic acid sequence encodi ng TAS2R41, or a functi onal

equi val ent thereof, for use in the aforenentioned nethod. WO
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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
guestion and the desired result.

According to an illustrative embodiment, the nucleotide sequence encoding the TAS2R41

receptor, or a functional equivalent thereof, comprises a HSV tag and a rat somatostatin tag
(SST).



Furt her exanples of vectors that nmay be used are described in "G protein
coupl ed receptors (Signal Transduction Series)"; Editors: Tatsuya Haga and
Gabri el BEO20HIII$453st ed., CRC Press -éfoca Rat on FL; Seprard@n/oiss®. It is
well within the purview of the person illed in the art to decide upon a
sui t abl e expression vector depending on the host cells in question and the
desired effect. According to an illustrative enbodi nent, the expression
vect or gﬁxﬂi e ected from pcDNA3. 1Zeo. or pcDNA5/ FRT InV|trogen
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heat - i nd#1Q cedis.dibL etllal HEKPIB nellsSEKRIBT Calks | HEKROB E-RerTM kallspathawanstéogdite at 37C.

WO 2011/} 38¢me BB 2R he B/ 358 7 TAS2ZRA1 may be overexpressed by pl acing
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Isolation and expression of TAS2R41, or functional equivalents thereof, may be effected by
well established cloning techniques using probes or primers constructed based on the nucleic
acid sequence disclosed herein. Once isolated, the nucleotide sequences may be amplified
through the polymer chain reaction (hereinafter PCR).

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
introducing 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 TAS2R41, or a functional equivalent thereof, for
use in the aforementioned methad.



The response of TAS2R41 may be determ ned by neasuring the change in any
paraneter that is directly or indirectly under the influence of TAS2R41.
These parwioerayssisacl ude physical, fungtional, and chenPCalEPd1lHE1388

Exanpl es of neasurabl e paraneters include, but are not |limted to, changes
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hydrodynani ¢ (e.g. shape) chromat ographic, or solubility properties, patch
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effect @L; ¢@dmepmpounds on the response of TAS2R41 to cycl amate and/ or
structurally related conpounds is determ ned by neasuring the change in
concentration of the intracellular nessenger |1P3 and/or ca2+ To enable the
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skilled in the art to decide upon an appropriate Gprotein or reporter gene
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and the so-call I medi ate ear genes c-fos proto-oncogene,
transcription fact or CREB, vasoactl ve intestinal peptide (VIP) gene, the
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expr essimdgmalidn dnSap%bnllaté’\bJIthl'lr@ rhd¥ é}Hrc‘éh@thQtvuﬁ Q@pe@%%@ﬁbﬁ&llg g bé Ruhdie art
to deci dethogA aeﬁgr olg @Ete tr! nscrh& a% control el enents or sequences
dependi fi§ 8 il a”e Ufaég eFté’&( éﬁ&? €o0f G proteins include, but are
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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.



WO 2011/ 138455PCT/ EP2011/ 057358 9 According to certain enbodi nents, a

Gproteinis linked to TAS2R41. The G protein may be the chineric

G pr ot ei wG2a11#384586- gust duci n 44 (al s% known as " GL6gQuPCAAEP2@I/ 0668

herei n) which provides for enhanced coupling to taste GPCRs. This G protein

is described in detail in WO 2004/055048, which is incorporated herein by

ref erence. Conpounds that nodul ate the response of TAS2R41 to cycl amate

and/or structurally rel ated conpounds (hereinafter nodul ators) may be
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used to describe a conpound which does not activate TAS2R41, and
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the intracellular response nediated by the interaction of agonists such as
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pepti des, I nucl el c acids, antibodies or fragnents thereof. These
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Examples of measurable parameters include, but are not limited to, changes in on flux,
membrane potential, current flow, transcription, G-protein binding, GPCR phosphorylation or
dephosphorylation, signal transduction, receptorligand interactions, intracellular messenger
concentrations e.g. phospholipase C, adenylate cyclase, guanylate cyclase, phospholipase,
cAMP, cGMP, IP3, DAG, intracellular Ca®" ligand binding, neurotransmitter 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, oocyte TAS2R41 gene
expression, tissue culture TAS2R41 cell expression, transcriptional activation of TAS2R41 genes,



Such libraries may be screened in one or nore of the assays descri bed
herein to identify those library conpounds (particular chem cal species or
subcl assesP 20ha3845ave an ef fect on the response of TAS2REI/EPeOIdPSsI3asrat e
and/or structurally related conpounds. 8The modul ators thus identified can
then be directly used or may serve as leads to identify further nodul ators
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produced I|brar|es and conpounds are readily nodified through conventi onal
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met hod @7 BEE ”r?@f%?fﬂemve&a' PRYMEETS HERERS N5GesSIHT eesiialiBligk @C@per i nent s
usi ng a ppagiebr ofepdrteagarits TASZR41t est persons. The identified nodul ator may
be tasted in water together with cyclamate and/or structurally related
conmpounds, and conpared to a negative control just containing cycl amate
and/ or <V SdtElle G-Poteingr mparer SePHaNRRUSEH ANkt & welwithivthe PP'H@Wr?gEH'BI ator.
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kit, for, eeaggmrg%ﬁ creening kit or high throughput screening kit, for

i dent i fyrng conpounds that nodul ate the response of TAS2R41 to cycl amat e
and/or structurally related conpounds conprising: |. at |east one

r econbi rlaam;)leﬁd)ﬂre;ﬁ)ﬁ@fgéﬁéd .ﬁ@ud&sutrahecdoemﬁ.iedeo sequence encodi ng TAS2R41, or a

functi on u I reof cyc d/or a structurall
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genes, O-proteins, tags, and operators and notifs that influence the
ef fici enC\H/ of transcription or translation. In certain enbodinents, the
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necessary for receptor-mediated regulation of gene expression, including but not limited to, one or
more 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 Ga.16 or Ga15.



I n anot her enbodi nent, the Gprotein is the chineric Gprotein d 6gust44.
The aforenentioned kit nmay al so include optional conponents such as; a

sui t abl e wodoum3g4ss cul turing the provided reconbi nant ®€TIEP201a/087388 sol i d
support to grow the cells on, for exanple, a cell culture dish or
mcrotiter plate. The optional conponents will be readily available to the
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cyclamate and/or structurally related compounds, with TAS2R41.

The term inhibitor as used herein is used to describe a compound that prevents or decreases receptor
activation mediated by the interaction of agonists, such as cyclamate and/or structurally related
compounds, with TAS2R41.

The term enhancer as used herein is used to describe a compound that increases the receptor
activation mediated through the interaction of agonists, such as cyclamate and/or structurally related
compounds, with TAS2R41. Compounds that are enhancers thereby cause an increase in the

intracellular response mediated by agonists such as cyclamate and/or structurally related compounds.

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,
extracts of natural material, for example from animal, mammalian, insect, plant, bacterial or funga! cell
material or cultured cells, or conditioned medium of such cells.

The method described herein may be used to screen libraries for modulators.



The test conpounds should be added to the culture nedium at concentrations
fromabout 0.0limMto 500mm O.1nMto 200nM or 0.01lmMto 100mM Cycl amate
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S SR e e A A R
Transfected cells are maintained at 37C overnight in nutritive growh

nedi a. 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

bicchemical 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 andfor structurally related compounds, and compared to a negative
control just containing cyclamate and/or structurally related compounds in water without the
modulator.



Day 2: G owh nedia is discarded and cells are incubated for 1 hour (at 37C
in the dark) with 50 d of cal ciumassay solution consisting of 1.5 ii AM

Fl uo-4 AWVOND11eG84sar Probes) and 2.5 probeni ci d di ss®CYaR201/0&1359uf f er
sol ution which contains 130 mM NaCl, 5'hnM KClI, 10 nM Hepes, 2 mM Cad 2 and
10 mM gl ucose (pH 7.4) at 37C. 125 1.1.1 of O buffer is added to each well
and the in
The dar b oy apelobOR R SRTE Saaae STeohER Fhiok Ao STREEARM R, 0

wi th 100 IR epnRaHndsdhal mRae Hig resrphsgof Eﬁ%%"ém’ gyclpmateraggiongituciuided i n
200111 odlatéd cdmpioliets.corhpidingt he plate is placed in a fluorescent mcroplate
reader, fopr l,ecyl ar Devi ces FLI PR

( Mol ecul af &?&\%@S%co@%aﬂc@(?@f‘é R@thégb ?I%OE'H? R e nngAIS%Q‘\?\} g addi tion
of 20 ill oP”@'ORﬂGﬂW%ﬁ@éWp atd on agoni st stock sol ution. Fluorescence is
cont i nuous! yycraRatel MEREa ERlctuldly RRGQIWMpRiddOr t o known agoni st addition and
for 45 - 110 seconds after known agoni st addition. Receptor activation

| evel s may be defined as follows: - By % Activation = (Maxi mum fl uorescence
- basel iThekf nawreaised frcafmp agdhe mehdd, emhreesit dindesed, fd0@entiying beropasdsthate

| ncr easﬁmﬁul%merruépoﬁéelt@Frﬁgmmecycla%teeénh}a?stﬁdctmﬁe% mpYfiace baseline
fluorescence represents the average fluorescence |l evels prior to known
agoni st addition. - By an increase in peak fluorescence (F) which is

nor mal i Zgdartale bivoraatedtinky rélbied casmend siay B provigéd iy a bbriepteptian H@V1MM to

AR F=( Foidinh, A i 10$bofi, Br o ?m? ﬁ;tl% @lg. fl uorescence signal and FOis the
basel i ne fl uorescence si'gna ase ine fluorescence represents the mean
fluorescence calculated for the first 10 to 15 seconds prior to |ligand
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2011/ 138455PCT/ EP2011/ 057358 14 The identification of a conpound that

nodul at etkettif emBSMAEHS tHf reddidiraBIGRIY AkitbRIReXnANA @gBRIst is perforned as
descri bed above subject to the follow ng nodifications. The signals are
conpared to the baseline | evel of receptor activity obtained from

r econbi Weametherdmbodimept, thedi-prgteintiethe ebimptioB-pratein Géégustdéence of agoni st but in
t he absence of a test corrpound An increase or decrease in receptor
achti ffor exan%%e of zit c@aSt fold, at least 5 fold, at Ieast 10 fold
, g afgremgryiopeq kit mayralsedralide gainRlremBonenis SHELIRNA SYIREIE MPIWM 8% es t he
res ponseultuf ng thepmed@ptecnmmr@nmeksnenmfa agid susiort tdld;rbe theaskell v, for e)tdﬁ'ﬂble a cell

i dentif sity
of 1 or e B o o e T8 el e B S e A o
that nodul at es the response of the receptor, or Wnen conpared to a sanple
with a tempbendpédiaberattwvaike s nidiod besqrr@nseeafeﬁememenézemﬁptdennf)bwmdonndéeI l's

t hat dothg%om fgre Jﬂ%e 'E)te EEFERQH o J?g%atg Ij s?r&t.tﬁrgl{y rgla{eg)com ou Vl ate

Cycl ase activity: says or ade e c c ase ac & erfor med, for
exanpl ecPe¥SPescri bed in detail by Keninmer & Nirenberg, 1981, I\/bI

Pharmacol . 20: 585-591. Reaction m xtures are incubated usually at 37 C for

I h [ bat.i op,
depr ot i i 22 AR atkoc Pl B Cop SRR g o BT S Pick  edtRemat o

Tubes are c¥mtinictiensben uafﬁ@nféewpfsqmmeaoh@stmnort wel ayttiremeligmadded to a Dowex
AGEOW X4 |I¢ 0dddiig ond Bremérébdst dohdlindihd &y DA Sn IR st iBiLrbIg @Al Ehnpdubdy 4l Of
0.1 mMimda Ie HCI %@JJ 7.5) into a counting vial in order to neasure the
level s of cANBeIERSM, fol | owing receptor activation by a known agoni st .
Cont r ol Hleaneasgrmg thehefleictof dedest bemmend or iire despsisa gf PAIRRAN o dyolamgiersati/er f r om
cell's that gciely RuRueSspbligs. eceptor. | P3/ Ca2+ signals: In cells
expressing G proteins, signals corresponding to inositol triphosphate
(I'P3)/ Ca2+ and ther eby receptor activity can be detected using
f | uor esAestated hé&@eihbimvextir effesi oig taat corpepiddn thayesporae bi TAS2ReT pagee cyt opl asmi ¢
calciu I ul ar stores
cal el UMydi&iild b Sorfalifig itk FesBin f"rAééf% V@q&c%%t@ah%t‘sttu&ua@?r% 2 e
al t hougFPMRSHNdSdR: e ghsence a5 RERRABRAY theiesh cesranpd i n cal ci umfree buf fer,
optionally supplenented with a chel ati ng corrpounds such as EDTA, to
di sti ngyi S resu R el ease f
't er nef Dlpist%é BRAGGY WETRARGFr LRk pitthrid e 1 iy GomBies bt

modulate the response of TAS2R41 to cyclamate and!or structurafly related compounds comprises:



A receptor is expressed in a cell with a Gprotein that |links the receptor
to a phospholipase C signal transduction pathway. Changes in intracellular
Ca2+ conceoveutrisesssare neasured, for exanpl e using fl uoPETEPRI11CNBFS

i ndi cator dyes and/or fluoronetric i ma?ﬁ ng. GIPase/ GTP Bi nding: For a
receptor, a neasure of receptor activity is the binding of GIP by cell

menbr anes containing the receptor. Measured is the Gprotein coupling to
menbranes by detecting the binding of |abelled GIP. Menbranes isolated from
cel | s exphe89iig ot lnest pereperthinagt eellieneratsinde NugleglidgispqusncaesedinhARZRISSGTPY S

and unl abel beglutEitnal Aglivarat H3i2ars 6n & ediie d3gertimecditaehedi®n | NOTr gani ¢
phosphat 38455PCT/ EPZOlé%)Q’i?sSBWéS et ected by

separ at i glh S?A'?grcé{ga'f]ﬂt&aaéﬁr %“‘%JH’S‘&V [R5ted cpRPgym RFGy USf activat ed

char coal lii.nm2@surivg #H8 RSnonsk of TAYREE 1 Ityths cydamictd andioostructueatly rateded The mi xture i s
i ncubat ed apghsaheund | abel | ed GTP is renmoved by filtration onto G-/ B
filters. Bound and | abel |l ed is neasured by liquid scintillation

count i ng V. ceioring et! e?ﬁ%{:’F%urd’é"ra@%a&&%e”l?éfi’rﬁﬁmﬁ‘é'?ﬁd?“ﬁﬁ@@e seeArR PR A not
expr essi ng ar # ogpta eqivaeskthereai sl 2 edlid d)ipportim euttere niedivexcl ude possi bI e

detai | by 'T?dﬁ'ﬁ%a?%%fﬁ%ﬁﬁgﬁgbp‘?ﬁ"%é@aﬁ)@?fe G RAOAN SBH5aTEBEE 0
identify cofffBefdureryaiunhpdul ate the response of a receptor to a knovvn
agoni st, vas neseing thetesheriseioNTASRREN 3019 cfdditieeatRr Sfuctllemy RAa) coffpodddaror

nore in GTPth%' I;_lecjsl Pc%o?[hﬁg?? Oﬁlﬁc}l vity is usually sufficient. However, to
identify conp fan Known agani sts that are thensel ves agonists,
t he assa¥ylé Gfégléﬁtm)é@ chengeimiaie epeonge of TEi2RAt ineicledlp end/ontstiuctirellyf ol | owi ng
nodi fi cat i oRgatededhPORRAYMhs Brebdha bi thé RE: @fmpakhaagoni st usual ly if the
activity is at [east 50% of that of a known agoni st when the conpound is
present at 100 inMor |ess, for exanple 10 to 500 pM for exanple about 100
pM or iThe tast eginipourids domed e dddetlo thehmiltgamedam ah corfeegftadienstitvamaboht 0limMiieced by
a known sggami & immM SdorRh%e b BTN S 1ddmnPi Osensor:  Such assays can be
perfornmed as described in detail in Hafner, 2000, Biosens. Bioelectron. 15:
149- 158. Arachinoid acid: The intracell uI ar |level of arachinoid acid is
enpl oyedyalsmate andfoli snattmlallpblared@appmndsaﬂbhmibbyaddeSUc: theaulmed thedlurm ¢ adescri bed
in detaig ﬁ&m 84 6- 20156. cAVP/ cGVP:
I ntracel }) x{éﬁt{éﬁgkﬂé\;}?ﬁo;@gtfs ar cok%@?og%gggﬂp% usi ;Ilg a CAWP

r adi oi nmunoassay (RI'A) or cAMP binding protein, for exanple as described by
Hort on &n Baxesndale@mbd@®ent 10bh bodsiaMble.is &ded to tHelcultOkmelin Al ternatively, a
nunber of kits for the neasurenent of cAWMP are conmercially available, for
exanpl e the H gh Efficiency Fluorescence Pol arization-based honbgeneous
assay bySITNiEeg S5sineirs PavRPINENRpre 2 Saiebrel earmeeirce deteninedhn aifdcieiajestt he

i nt r acelcbtbénd@h tr@féé’paﬁ?éé| th mhsszeareJ féncbnat %a@MhéF@@fStu le@gbntkid SY@/GN
|mTunoas E% : Iﬁrel teef{(/grmp nd ggmneftt[iod ades%rdfggad fnré s e¥; Ei sco et al., Am
J. Resp  TEEPIVAREERA PN Somq 1 1eE AT P ! Fregf (I¥% to deternmine

t he IeveI of CGI\/P Alternatively an assay kit for measuring cAMP and/ or

COWP as 1iepghdub@esd d@s&\&.&mlﬂeﬁe%@e&a@r@ere@@ﬂ thmmveece&wn@ ki tef D
nock- traTng ected cell r extr xcl ude possi bl e non-specific

ef fects Pé‘g‘fn'sé(ﬁ)n'b%ﬂﬁ GYHﬁvatsgn%gresg uctm@ pigted compound

Detection of changes of cytoplasmic ions or membrane 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 flucrescence signal the strength of



Second nessengers Diacyl gl ycerol (DAG and/or inositol triphosphate (1P3),
whi ch are rel eased by Phospholipid breakdown, that is caused by receptor
activity,woanihess4ét ect ed and used as an i ndi cat or of r @CE([FPOI11AST3Yi t Y,
for exanple as described in Phospholi p?% Signal ling Protocols, edited by
lan M WD 2011/ 138455PCT/ EP2011/ 057358 16 Bird, Totowa, N.J., Humana
Press 8- ki i

e SRR ARG Yl i ol TRERUERIBAE D DS larpg

| nt er natMEREPMeNEQTTEESPIRE 2agiif-r ol s with rmck transfected cells or ext ract S

t hereof to exclude possible non-specific effects of test compounds nay be
used. P Actl Vit factor can SI naI
Ve parhta Ennrdeeis Sl Mol Rent FRrgr e inte e R SR e e

fam |y & thprbesphaliphgsi Glrativay. Nedativanentids indladeag!igor chedrinmenitiranes ost. exprnsamgases in
gene pr lietepidr (b SendRbtddGo SRRUE FiSGibRToh ¥addie Bireichr et & BympdaREPt Or
activity. These gene products include, for exanple, proto-oncogene
transcription factor-encodi ng genes (including cfos, c-nmyc and c-jun),

pr ot eas 8%e cg@ciah Sasdetachidr [bbtbt_mi & desanibédlid idatgil mdmpagmmmletjy@eptbrsaagnal

Pl asm naaeRqRAs s dambi: %{spga)mag?%qd @qmﬁe&ek s?ga“&% bﬁe'w&gnaoca

i ntracel | ul ar adhesi'on nol ecu be directly
nmeasur e@28 Fhe3entsrines 1979- A0 rdealrd version pith 'Sf%ﬁ‘a”s\?d bﬂP‘&I Chem 257: 13341,
where the phosphoryl ation of a PKC substrate peptide, which is subsequently
separ at y I I used
to meas?r?i 6 9?| Vi Qgs%’%psgg(% %kr?gsg)%?wgﬁa% car"ﬁ %erggag?ruqe elanc?x't'%m LE

Pr ot ei ngm“ﬁh@éd@ sanpl e can be diluted in 20 nM HEPES/ 2 mM DTT i medi at el y
prior to the assay. An alter natlve assay can be perfornmed using the Protein

Ki nase Ki t co i | abl Ver he abo descri bed
PKC ass%?A%ng%" fQTEFrHﬁ lh% ?8?@”1&?%"83”3[@ éﬂ#&@’ﬂegg%% Oy ecept or.
Al t er nat(invigbgen) paau:bvelv iTtapsfiestgd bads aneamzrrtededdt Bogivemiyet in setritide graeplombdia. gene
constructs driven by the control sequences of genes activated by PKC
activation. Negative controls with nock-transfected cells or extracts

t her eof Doy zeﬁﬂvﬁ'ﬂ@eﬁiésséﬁ‘%iﬂée%@ﬂﬁ’-@ﬂfeﬁﬁ eebaggdferch ougpt 378G in e ATKBSOnESf be
used. MpHclina&H saiGtidnvdohdisting MAPs KM'F%& A% tdlédubér Brabe SndTE@ﬁ‘iM Sigbdhiidng
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Li f e Sciaett@smM ghtdéalipHVAR akIMases pbclif CHRidfidr2s anaiad b&aﬁmﬂslwrﬂdhet wats EowthePCR
(TAS2RA1). A6t (L 6 3 mED A GEL, Em‘%r‘atﬂreqﬂt rﬁquG coupl ed GPCRs are used, and an

ERK1/ 2 assay I'S conmerci a aval | e by TGR Bi osci ences, whi ch
measur e§Uff¢fé0'ﬁvR5§ greotisparled anf e Pféﬁ‘?dﬁ)‘g@ﬁ@@ﬂ t'rﬁﬁmﬂhzl ORinh@ buffef & 4 washing GPCR

acti vat ingffer and/€1 QbkbdbAshnaRic boFFR &1 bRHRA 358

Then the plate is placed in a fluorescent microplate reader, for example, the Flexstation {(Molecular
Devices) or the FLIPR (Molecular Devices) and receptor activation is initiated following addition of 20
ul of a known concentration agonist stock solution. Fluorescence is continuously monitored for 15

secands prior to known agonist addition and for 45 — 110 seconds after known agonist addition.

Receptor activation levels may be defined as follows:

- By % 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 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.



17 Alternatively, direct neasurenents of tyrosine kinase activity through
known synthetic or natural tyrosine kinase substrates and | abell ed
phosphat evareimsB4ssknown; the activity gf ot her types ofPCRiRPaGI@HST36®r
exanpl e, Serine/ Threoni ne ki nases) can'be nmeasured simlarly. Al kinase
assays can be performed wth both purified kinases and crude extracts
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whi ch i SdentifdsRsdompbendftiedt mdBilited BE RRbEHse 3Mle RLRBIIEQE BkRSwilagbAasl ne ki nases.
Sonme net hods require the binding of peptide substrates to filters, then the
pepti de substrates should have a net positive charge to facilitate binding.
Gener al |Afterngiistyi e idsotifisationirvglvesaniinatedsa vedegteateinJuorgschersiinfensép pidises and a
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0.7-1.5 ative control G -transfecte cells or extracts

Cher sof 4 ecsBiter BOPbPaenih el T @ G ParTd s mopdees Lomsetias Moy be
used. Trreseptor by aefialhat depot deress the AS2RA0(mocles pafsied eclisy.onot er / r epor t er

gene: To identify conpounds that nodul ate the response of the receptor to
known agonists with reporter gene assays, an at |east 2-fold increase or
10% decrease in the signal is significant. A known agoni st stinulates for
exanpl e menli®tasiclaefalivity: 5-fol d, 10-fol d or nore when corrpari ng activity in
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t r anscr itpticgenate foontaiothasloawbepesethesagptences i . e pronoter construct.
Compounds that nodul ate the response of the receptor to known agonists as

shown byI [ e @rter gene activation can be verified by using other
transcrn%?—t%nﬂ?—g—é'émrol el ements or sequences i.e. pronoters and/or other

r ecept orls célle exgessing G-moiept,cignalp earrdspariding tofhoditlerisHogiate (HrRyCaeaad tieraBy t he
spect ¢ UrpQhrcf By Afi bh Hibded SRl EE%sRNE] Eghwp%%@@@?ﬁﬁwaﬁ, it gnal s, for
exanpl e non-specific S|g S via the reporter g
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chl orof orm met hanol water. This is foll owed by separating the inositol

phosphatgs ion £x chan chr.omat ogr aphy and quantifyi ng them by
scintil I@Prﬁ—%&u%t—rﬁﬁ—%o%ﬂrﬁﬁﬁragom sts, fold stinulation is determ ned
by cal cuigtépta istdxpreszediima ofl! voﬂjmﬂ-sromthmllnmtbe ecgntyr to mpmdsahqbpa}ssém@abf a

t est Comﬂéﬂﬁgtuontp@th%fndhanéelg% iR LSRNE © a0 cottishi-fion SRMdBlired %r@.’é\‘nﬁ@ usihP !
|nh|b|t oni st s, R)égulnl bition i s determ ned by cal cul'ating

nia
the rati OrS?CEEtp(?ﬁ IR dyper %?m?t'ré“s'f“a%'{i?rpound to cpmin the presence

of buffer control (which nmay or may not contain agonist). Binding assays:
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 hinding of labelled GTP.
Membranes isolated from cells expressing the receptor are incubated in a buffer containing 35S-
GTPYS and unlabelled GDP. Active GTPase releases the label as inorganic phosphate, which is



Bi ndi ng assays are well known in the art and can be tested in solution, in
a bilayer nenbrane, optionally attached to a solid phase, ina lipid

nonol ayerwOan11/138458si cl es. Bi ndi ng of % nodul ator to a PETHPR@N/OSEES be
determ ned, for exanple, by neasuring ﬂanges in spectroscopic
characteristics (for exanple fluorescence, absorbance, or refractive
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receptor. SEQ ID Nos. 3, 5, 7 - Nucleic acid sequences encoding functional
equi val ents of the TAS2R41 receptor. SEQ ID No. 2 - Am no acid sequence of
the TASEREP8eceptor. SEQ ID Nos. 4, 6, 8- Anmino acid sequences of
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aci d sequence, and correspondi ng am no acid sequence encodi ng TAS2R41
referred to hereinabove, are known and have been published by The Nati onal
Center for Bi ot echnol ogy Inf ormation (NCB!) under the follow ng reference
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Nucl eoti de sequence: NM 176883.2 G : 259287 Am no acid sequence:

AAM 19323.1 A : 20336521 There now foll ows a series of exanples that serve
to illustweatelisgssabove- descri bed nmet hods. The fol | owi ng@Ce&Reqp1057348 €
nmerely illustrative and should not be ¢Bnstrued as limti ng the described
subject matter including the nethods and kit in any manner. Exanples All
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of human TAS2R41 (SEQ I D NO. 1) was anplified by polynerase chain reaction
(PCR) using.gene-spegcifi ri.ners that span the entire cading regjon. The
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t he pcDiefects ofdest gpraminde idvheiusedgen, Carl sbad, CA, US). Wthin nultiple
cloning sites this vector contains the nucl eotide sequence coding for the
first 4":?3 2;2 no. acids of the rat sonnatostatin receptor subtype 3 (included
in SEQ I F9,—=SST tag) to facilitate cell surface targeting of the
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Transient transfection of TAS2R41 i n HEK293T/ Gal6-oustducin 44 cells

HEK293T/ GlL6gust 44 cells were used; they were forned as described in WO
2004/ 055U PeEctivyanay bs dirently Medsured AsllscABSITbY Kikkewaraial.c1282] 4/ Bavk &hkrali25&: from t he

Amer i cana3is ahdre il ghbspRoialidred Lirke SubdGEle) pepfiECH ¥ SRlibsld %R separated by
binding to phosphocellulose paper, is measured. It can be used to measure activity of purified kinase,
or in crude cellular extracts. Protein kinase C sample can be diluted in 20 mM HEPES/ 2 mM DTT
immediately prior to the assay.

An alternative assay can be performed using the Protein Kinase C Assay Kit commercially available
by PanVera.

The above-described PKC assays may be performed on extracts from cells expressing a receptor.
Alternatively, activity may be measured through the use of reporter gene constructs driven by the
control sequences of genes activated by PKC activation.

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

MAP Kinase activity:
MAP kinase activity can be measured using commercially available kits, for example, the p38 MAP

Kinase assay kit by New England Biolabs, or the FlashPlate™ MAP Kinase assays by Perkin-Elmer
Life Sciences. p42/44 MAP kinases or ERK1/2 can be measured to show GPCR (TAS2R41) activity
when cells with Gq and Gi coupled GPCRs are used, and an ERK1/2 assay kit is commercially
available by TGR Biosciences, which measures the phosphorylation of endogenous ERK1/2 kinases
following GPCR activation.



On day 0, the HEK293T/ Gl6gust44 cells were plated in 96-well black wall,
clear-bottomplates at a density of 15,000 cells per well and grown

over ni ghtwpreogrisssh nmedi a (Dul becco' s E’pdi fied Eagle's WEREPR0IIONVBN Wi t h
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Controls for transcription assays include both cells not expressing a receptor, but carrying the reporter
gene construct, and cells expressing a receptor and the reparter gene but not expressing a

transcriptional control elements or sequences i.e promoter construct.

Compounds that modulate the response of the receptor to known agonists as shown by reporter gene
activation can be verified by using other transcriptional control 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.



WO 2011/ 138455PCT/ EP2011/ 057358 22 Follow ng this the 96-well plate was
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The plate was then further incubated for 30 mnutes at roomtenperature in
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t he trart5PE030982158) Raeadraphs GReAIHEH & al ci um signal' s were corrected for the
response of cells transfected with only the G Protein (Gl6gust44) and

ol 'ang%gvpbggogfg%dﬁ@ﬁﬁ@é@@&@;%& RinlehePA FeRdrrels B thidGigrl AR cHhdidh 17/ FO
such compoundsinclude, 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-methylbenzylsuifamate; 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; suifamic 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; suifamic acid, (3,3-dimethylbutyl)-, monesodium salt; sodium 4H-1,2,4-
triazol-4-ylsulfamate; sodium thiazol-2-ylsulfamate; sodium isobutylsulfamate; sodium 2-
methoxyethylsulfamate; sodium 2-morpholinoethylsulfamate; sodium 2-(piperidin-1-yl)ethylsulfamate
sodium 3-methylpyridin-2-ylsulfamate; sodium 3,4-dimethoxyphenethylsulfamate; sodium 1,3,4-
thiadiazol-2-ylsulfamate; sodium biphenyl-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; cyclopropyisulfamic acid



Concentraction of Cyclamate in mM T2R41 (Nucl eotide Seq ID No 5)-A T2R41
(Nucl eotide Seq ID No 7)-B T2R41 (Nucleotide Seq ID No 1)-- .1 T2R41
(Nucl eot WO 288138435 No 3-3 Sham Tr ansfe1cé ed PCT/EP2011/057358

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)suifamate; sodium cyclobutyl(methyl)sulfamate; sodium azepane-1-
sulfonate; sodium azocane-1-sulfonate; sodium azonane-1-sulfonate; sodium pyrrolidine-1-sulfonate
sodium 2-hydroxyethyl(tetrahydro-2H-thiopyran-4-yl)sulfamate; sodium 2-methyltetrahydrothiophene-
3-sulfonate; sodium 4-methyltetrahydrothiophene-3-sulfonate; sodium isopropylsuifamate; sodium 5-
methyltetrahydrothiophene-3-sulfonate; sodium sec-butylsulfamate; sodium 2,4,4-trimethylpentan-2-
ylsulfamate; sodium 4-methyltetrahydrofuran-3-sulfonate; sodium butylsulfamate; sodium
propylsulfamate; sodium isopentylsulfamate; sodium hexylsulfamate; sodium octylsulfamate; sodium
pentadecylsulfamate; sodium octadecylsulfamate; sodium isobutylsulfamate; sodium 2-
methylbutylsulfamate.

SEQUENCE LISTINGS

SEQ ID No. 1, - Nucleic acid sequence encoding the TAS2R41 receptor.

SEQ ID Nos. 3, b, 7 - Nucleic acid sequences encoding functional equivalents of the TAS2R41
receptor.

SEQ ID No. 2 - Amino acid sequence of the TAS2R41 receptor.

SEQ ID Nos. 4, 6, 8 - Amino acid sequences of functional equivalents of the TAS2R41 receptor.
SEQ 1D No. 9- Nucleic acid sequence encoding an SST tag.

SEQ ID No. 10 - Amino acid sequence of SST tag.

SEQ ID No. 11 - 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. 12 - Amino acid sequence of the HSV tag.

The nucleic acid sequence, and corresponding amino acid sequence encoding TAS2R41 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_176883.2 Gl: 259287

Amino acid sequence: AAM_19323.1 GI: 20336521

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

All examples use DNA sequences based on the mRNA for the human bitter taste receptor TAS2R41

disclosed herein.

Example 1
Generation of human TAS2R41 expression vector
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WO 2011/138455 20 PCT/EP2011/057358

The full length gene of human TAS2R41 (SEQ ID NO:1) was amplified by polymerase chain reaction
(PCR) using gene-specific primers that span the entire coding region.

The TAS2R41 cDNA (SEQ ID NO:1) was subcloned into an expression vector based on the
pcDNA3.1Zeo plasmid (Invitrogen, Carlsbad, CA, US). Within multiple cloning sites this vector
contains the nucleotide sequence coding for the first 45 amino acids of the rat somatostatin receptor
subtype 3 (included in SEQ ID NO:9, SST tag) to facilitate cell surface targeting of the transgene, and
the nucleotide sequence coding for the herpes simplex virus (HSV) glycoprotein D epitope (HSV
epitope) for facilitating immunocytochemical detection, which is included in SEQ ID NO:11, HSV Tag.

The resulting receptor cDNA in the expression vector comprises the nucleic acid sequence of
TAS2R41 (SEQ ID No. 1) preceded by an SST tag (SEQ ID NO:9) and an EcoR1 site, and followed by
an HSV tag (SEQ ID NO:11) in the aminoterminal to carboxyterminal direction.

The construct transfected into an expression vector is called pcDNA3.1Zeo-TAS2R41 and allows for
expression of TAS2R41 amino acid sequence (SEQ ID No. 2).

Example 2

Transjent transfection of TAS2R41 in HEK293T/Ga16-gustducin 44 cells

HEK293T/G16gustd4 cells were used; they were formed as described in WO 2004/055048. The host
cell line HEK-293T is commercially available from the American Tissue Culture Collection (ATCC),
ATCC®# CRL-11268.

On day 0, the HEK293T/ G16gust44 cells were plated in 96-well black wall, clear-bottom plates at a
density of 15,000 cells per well and grown overnight in growth media (Dulbecco’s modified Eagle's
medium (DMEM) with 10% (v/v) heat-inactivated fetal bovine serum, 2 mM L-glutamine, 100 units/ml
penicillin, 100 ug/ml streptomyein).

On day 1, the media was changed to an antibiotic-free and serum-free DMEM, 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 (TAS2R41 expression vectors from example 1) was
diluted in 12.5 pl of DMEM. In a second tube, 0.3 pl 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.
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The growth medium in the plate was exchanged with 50 pl of DMEM and 25 W 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 above procedure was aiso carried out for HEK293T/G16gust44 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);

The above procedures set out in examples 1 and 2 were also carried out using the nucleotide
sequence of, SEQ |ID NO: 3 allowing for expression of TAS2R41 SEQ ID No. 4, SEQ ID NO:; 5
allowing for expression of TAS2R41 SEQ ID No. 6 and, SEQ ID NO: 7 allowing for expression of
TAS2R41 SEQ ID No. 8.

24 hours post transfection, the cells formed in example 2 were used in example 3.

Example 3
Fluo-4 calcium assay to measure activation of TAS2R41 by cyclamate in transiently transfected cells

The intracellular calcium response following addition of cyclamate was determined in HK293T cell
lines transiently expressing TAS2R41 formed as described in example 2.

Each sample (receptors as well as controls) contained a final concentration of 0.02% Dimethyl

sulphoxide (CMSQ) 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% COy).

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 uM probenicid (Sigma-Aldrich, St. Louis, MO, US) in DMEM.
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Following this the 96-well plate was washed 5 times with 100 ul of assay buffer (130 mM NaCl, 5 mM
KCI, 10 mM 4-(2-hydroxyethyl}-1-piperazinesthanesulfonic 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 p of assay buffer per well.

Cyclamate solutions ranging in concentration from 250mM to 800mM were prepared in assay buffer,

To test receptor activation 20pl 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 Fy) prior to cyclamate addition and for 120 seconds after cyclamate
addition. The change in signal divided by Fq 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.

The above procedure was also independently carried out using the cells, formed as described in
example 2, transfected with the TAS2R41 functional equivalent nucleotide sequences of; SEQ ID NO:
3 allowing for expression of TAS2R41 SEQ ID No. 4, SEQ ID NO: 5 allowing for expression of
TAS2R41 SEQ ID No. 6 and, SEQ ID NO: 7 allewing for expression of TAS2R41 SEQ ID No. 8.

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

The resulis are shown in the table 1.
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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/FO (Fmax-Fmin/F0).

Cyclamate Average AF/F0
T2R41
Concentraction of T2Rat T2R4 {Nucleotide T2Ra41 Sham
Cyclamate in mM {Nucleotide Seq | {(Nucleotide Seq Seq ID No 1)-- (Nucleotide Seq Transfected
ID No 5)-A ID No 7)-B . ID No 3-3
80 0.900588 0.895294 0.903529 0.940588 0.146471
75 0.641765 0.656471 0.701765 0.505294 0.132941
70 0.471176 0.531176 0.536471 0.373529 0.152941
65 0.396471 0.303529 0.365294 0.277647 0.138235
60 0.214118 0.185882 0.263529 0.172353 0.145294
55 0.195294 0.170588 0.144706 0.175882 0.168235
50 0.13 0.098824 0.141765 0.127647 0.167647
45 0.0947086 0.117059 0.120588 0.156471 0.176471
40 0.103529 0.1011786 0.112941 0.128235 0.171765
35 0.107647 0.111765 0.105882 0.088235 0.167647
30 0.122941 0.112941 0.102353 0.108824 0.166471
25 0.127647 0.127059 0117647 0.118235 0.158824

It can be inferred from the results that cyclamate activates the TAS2R41 receptor and/or functional
equivalents thereof at concentrations of 60 mM and higher.

Example 4
Identification of modulators of the response of TAS2R41 to cyclamate

The change in the intracellular calcium response of TAS2R41 to cyclamate may be determined, in
HK293T cell lines transiently expressing TAS2R41 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% v/v) at a concentration of 15,000 cells per well and incubated for 48 hours in humidified
atmosphere (37 °C, 5% COy).
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A cyclamate solution having a concentration within the range of 600mM to 800mM should be prepared
in assay buffer.

Following this 10mg/L of the compound that is to be tested as a modulator (hereinafter Compound A)
should be dissolved in dimethyl sulphoxide (hereinafter DSMO), this solution should then be further
diluted with the previously prepared solution of cyclamate and assay buffer. The final sclution should
be a 250um sclution of compound A.

For each well of the plate fluorescence should be continuously monitored for 20 seconds to give a
signal baseline (averaged to give Fy).

20ul of the prepared cyclamate solution should then be added to the assay buffer of at least two wells
of the 96 well plate. The prepared compound A and cyclamate solution should then be added to at

least one of the wells of the 96 well plate to which 20ul of cyclamate solution has not already been
added.

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 20ul of cyclamate solution
has already been added, and to at least one of the wells of the 96 well plate to which 20ul of
cyclamate solution has not been added.

The controls will exclude any potential effect of the DSMO.
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conpound, and 11. neasuring the effect of the test conpound(s) on the
response of TAS2R41 to cyclamate and/or structurally related conpounds. 2.
The et K@M cording to claim 1 wherein the method conprises an in vitro
met hod. 3. The nethod according to claim1l wherein the cells to be
contacted wt,h_at | eas e test c un nd cycl ama jtionally

conpri se aWGAqug{hgcl"ﬁc.’r "i?.nﬁ'{fl'ﬁ%conn%[{oﬁgpqgagcrzngg%gtﬁgnet Rl tf%éggﬁdért%i n the

G prot ei n compramaigandis silmiturellyirelatal enmporids caabrisbwgust ducin 44. 5. The

met hod according to claim 1l wherein the effect of the at |east one test
conpound on the re nse of TAS2R41 to cyc|lamgte and/or structurally

rel at ed conpouﬁdgoq?%g%ﬁté‘?aﬁji W@&eﬁ ”ﬁ‘é‘ﬁ@ﬁ% thﬁfe? hEPERERY e NYPIo%nt rat i on of
t he i ntracel | ul areguessengeling TAB3R&Nat/adunciairequéraledttherandt withdyadasae di ng to
daiml wherel n b GerlcudhytoRh 85hSfind ONLHIBRL BOUR GRARZAE Hhad. Of

bacteria cells, mammalian célls, yeas e Il nsect ce anphi bi an

. y
cell's, and worlh B¥Ep§UENg the effeqhofibs RelgompRUIRE! Pythe Eeseense M BASRRGT B n the cel | s
conpri se mamaul i eytlatretd shd/oBstruttuesllyreddiaictompeaiddi Ng to claim 7 wherein the
cells are selected fromthe group consisting of COS cells, CHO cells, HelLa
cells, HEK293 cells, HEK293T cells, and HEK293 cells. 9. A kit for
i dentifying Jdopeiiagacooring taeldn wvkerqimtve mediod semprisps aNsig methgdcycl anat e
and/or structurally related conpounds, cornprising: |I. At |east one
reconbi nan | l_expressing the cleotid eguence, encodi ng, TAS2R41, or a
funct 1 onal *edi (el pEBRirRde PR e bl s TR € areP S & S R B al | y
rel at ed conpe@nepund nd grckinetezdditvrdllygpmpdsecd Gimt@nwherein the cells to be
contacted with at | east one test conpound and cyclamate additionally
COMPrises A G R Ok el D ording 18 i Srem s L oam omameas 8. chimetic G-protein

Goa16-gustducin 44.

5. The method according to claim 1 wherein the effect of the at least one test compound on the
response of TAS2ZR41 to cyclamate and/or structurally related compounds is determined by
measuring the change in concentration of the intracellular messengers IP3 andfor 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, Hel.a cells, HEK293 cells, HEK293T cells, and HEK293 cells.

9. Akit for identifying compounds that modulate the response of TAS2R41 to cyclamate and/or

structurally related compounds, comprising:

I. Atleast one recombinant cell expressing the nucleotide sequence encoding TAS2R41, or
a functional equivalent thereof, and

Il. Cyclamate and/or a structurally related compound.

10. A kit according to claim @ wherein the cells to be contacted with at least one test compound

and cyclamate additionally comprises a G-protein.



27 11. The kit according to claim9 wherein the Gprotein conprise the
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14. The kit according to claim 9 wherein the cells are selected from the group consisting of: COS
cells, CHO cells, Hela 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
TAS2R41 to cyclamate and/or structurally related compounds, comprising:

l. growing at least one recombinant cell expressing the nuclectide sequence encoding
TASZ2R41, or a functional equivalent thereof, on a solid support in a suitable culture
medium,

I[. adding one or more test compounds and cyclamate and/or structurally related
compounds to the culture medium, and

Ill. measuring the effect of the one or more test compound on the response of TAS2R41 to
cyclamate and/or structurally related compounds.



