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BTIR1 SERLONO 2L
ATGCTGCTCTGCACGGCTCGCCTGGTCGGCCTGCAGCTTCTCATTTCCTGCTGCTGGGCCTT
TGCCTGCCATAGCACGGAGTCTTCTCCTGACTT! CACCCTCCCCGGAGATTACCTCCTGGCA
GGCCTGTTCCCTCTCCATTCTGGCTGTCT! GCAGGTGAGGCACAGACCCGAGGTGACCC’I‘ 'GT
GTGACAGGTCITGTAGCTTCAATGAGCATGGCTACCACCTCTTCCAGGCTATGCGGCTTGG
GGTTGAGGAGATAAACAACTCCACGGCCCTGCT GCCCAACATCACCCTGGGGTACCAGCT
GTATGATGTGTGITCTGACTCTGCCAATGTGTATGCCACGCTGAGAGTGCTCTCCCTGCCA
GGGCAACACCACATAGAGCTCCAAGGAGACCTTCTCCACTATTCCCCTACGGTGCTGGCAG
TGATTGGGCCTGACAGCACCAACCGTGCTGCCACCACAGCCGCCCTGCTGAGCCCTTTECT
GGTGCCCATGATTAGCTATGCGGCCAGCAGCGAGACGCTCAGCGTGAAGOGGCAGTATCC
CTCTTTCCTGOGCACCATCCCCAATGACAAGTACCAGGTGGAGACCATGGTGCTGCTGCTG
CAGAAGTTCGGGTGGACCTGGATCICTCIGGTTGGCAGCAGTGACGACTATGGGCAGCTA
GGGGTGCAGGCACTGGAGAACCAGGCCACTGGTCAGGGGATCTGCATTGCTTTCAAGGAC
ATCATGCCCTTCTCTGCCCAGGTIGGCGATGAGAGGATGCAGTGCCTCATGCGCCACCTGG
CCCAGGCCGGGGCCACCGTCGTGGTTGTTTTTTCCAGCCGGCAGTTGGCCAGGGTGTTTTT
CGAGTCCGTGGTGCTGACCAACCTGACTGGCAAGGTGTGGGTCGCCTCAGAAGCCTGGGC
CCTCTCCAGGCACATCACIGGGGTGOCOGGOATCCAGCGCATTGGGATGGTGCTGGGCGT
GGCCATCCAGAAGAGGGCTGTCCCTGGCCTGAAGGCGTITGAAGAAGCCTATGCCCGGGE
AGACAAGAAGGCCCCTAGGCCTTGCCACAAGGGCTCCTGGTGCAGCAGCAATCAGCTCTG
CAGAGAATGCCAAGCITT! CATGGCACACACGATGCCCAAGCI‘CAAAGCCIT CTCCATGAGT
TCTGCCTACAACGCATACCGGGCTGTGTATGCGGTGGCCCATGGCCTCCACCAGCTCCTGG
GCIGTGCCICTGGAGCITGTTCCAGGGGCCGAGTCTACCCCTGGCAGCTTTTGGAGCAGAT
CCACAAGGTGCATTTCCTTCTACACAAGGACACTGTGGCGTTTAATGACAACAGAGATCCC
CTCAGTAGCTATAACATAATTGCCTGGGACTGGAATGGACCCAAGTGGACCTTCACGGTCC
TCGGTTOCTCCACATGGTCTCCAGTTCAGCTAAACATAAATGAGACCAAAATCCAGTGGCA
CGGAAAGGACAACCAGGTGCCTAAGTCTGTGTGTTCCAGCGACTGTCTTGAAGGGCACCA
GCGAGTGGTTACGGGTTTCCATCACTGCTIGCTTTGAGTGTGTGOCCTGTGGGGCTGGGACC
TICCTCAACAAGAGTGACCTCTACAGATGCCAGCCTTGTGGGAAAGAAGAGTGGGCACCT
. GAGGGAAGocAGA&chnocchccachTGmnGGcrrmosTGAGCACAocr

crmccmcmchGCAGchCAogcmcmchchchchcrrGGGAcmcchcr
GITTGOCTGGCACCTAGACACCCCTGTGGTGAGGTCAGCAGGGGGCCGCCTGTGCTTICTT
ATGCTGGGCTCCCTGGCAGCAGGTAGTGGCAGCCTCTATGGCTTCITTGGGGAACCCACAA
GGCCTGCGTGCTTGCTACGCCAGGCCCICTITGCCCTTGGTITCACCATCTTCCTGTCCTGC
CTGACAGTTOGCTCATTCCAACTAATCATCATCTTCAAGTTTTCCACCAAGGTACCTACATT
CTACCACGCCTGGGTOCAAAACCACGGTGCTGGCCTGTTTGTGATGATCAGCTCAGCGGCC
CAGCTGCITATCTGTCTAACTTGGCTGGTGGTGTGGACCCCACTGCCTGCTAGGGAATACC
AGCGCTTCCCOCATCTGGTGATGCTTGAGTGCACAGAGACCAACTCCCTAGGCTTCATACT
GGOCTTCCTCTACAATGGCCTCCTCTCCATCAGTGCCTTTGCCTGCAGCTACCTGGGTAAG -
GACTTGCCAGAGAACTACAACGAGGCCAAATGTGTCACCTTCAGCCTGCTCTTCAACTICG

TGTCCTGGATCGCCTTCTTCACCAOGGCCAGCGTCTACGACGGCAAGTACCTGCCTGCGGC
CAACATGATGGCTGGGCTGAGCAGCCTGAGCAGCGGCTTCGGTGGGTATITTCTGCCTAAG
TGCTACGTGATCCTCTGCCGOCCAGACCTCAACAGCACAGAGCACTTCCAGGCCTCCATTC
AGGACTACACGAGGCGCTGCGGCTCCACCTGA

Fi gt ¥
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ETIRT SEQ T O NOVZF
MLLCTARLVGLQLLISCCWAFACHSTESSPDFTLPGDYLLAGLFPLHSGCLQVRHRPEVTLCDR
SCSFNEHGYHILFQAMRLGVEEINNSTALLPNITLGYQLYDVCSDSANVYATLRVLSLPGQHHIE
IQGDUHYSWVLAWGPDSMMWAMSPFLWWSYMSSEHMQYPSHRWNDK
YQVETMVLLLQKFGWTWISLVGSSDDYGQLGVQALENQATGQGICIAFKDIMPFSAQVGDER
MQCLMRHLAQAGATVVVVFSSRQLARVFFESVVLTNLTGKVWVASEAWALSRHITGVPGIQR
IGMVLGVAIQERAVPGLKAFEEAYARADKKAPRP CHKGSWCSSNQLCRECQAFMAHTMPEL
KAFSMSSAYNAYRAV}(AVAHGIHQHGCASGACSRGRYYPWQHBQIHKVHFLLHIG)TVAF
NDNRDPLSSYNIIAWDWNGPKWIFTVLGSSTWSPVQLNINETKIQWHGKDNQVERSVCSSDC
LEGHQRVVTGFHHCCFECVPCGAGTFLNKSDLYRCQPCGKEEWAPEGSQTCFPRTVVFLALRE
HETSWVLLAANTLLLLLT1GTAGLFAWHLDTPVVRSAGGRLCFLMLGSLAAGSGSLYGFFGEFT
RPAGJRQALFAIGFHFISCLWRSFQLHM@SHWPWYHAWVQNHGAGIFVMSSAAQHJ
CLTWLVVWTPLPAREYQRFPHLVMLECTETNSLGFILAFLYNGLLSISAFACSYLGKDLPENYN

mcvmsumvswmrmswncmmmnssmsmaamxmmm
NSTEBEQASIQDYTRROGST :

figune T
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Human T1R2 nucleotide sequence--SEQ ID NO:28

1
61
121
181
241
301
361
421
481
‘541
601
661
721
781
841
901
261
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461

ATGGGGCCCA
CCGGCTGAGA
CTCCATGCCA
GAGTATGARG
GAGATCAACA
GTGTGCTACA
CTCCTTCCCA
CCTGACAACT
CAGATCACCT
CTGCGTACCA
TTCCGCTGGA
CAGCTGCTTG
CCCACACTGC
GTGGACAAGC
CTGTACCACT
TCCGAGTCCT
ACCTTCCTGG
TGGGGCCCAC
CAGGAGTGCG
GGGGAGCGTG
AGCCTCCTCG
CTTGAGGAGA
CAAGGGGACG
CCCTTCCAGA
ATCTCCTGGC
TCAGGGCAAA
CTTCCCGGCA
AACGAGTGGT
TGGCATGAGG
CTGGCCATCC
GGCCCCATGT
TACGTGGGGC
TTCACAATTT
ATGGCCAGT

TCTATGGCAT
GGCCTCAGTC
AACCCCAACT

GGGCAAAGAC
ACTCGGACTT
ACATGAAGGG
TGAAGGTGAT
ATGACAGCAG
TCTCCAACAA
TCCAAGAGGA
CCGAGTCTGT
ACAGCGCCAT
CACCCAGCGC
ACTGGATCAT
GCGAGCGCGT
AGCCCAACCA
TGCAGCAGAG
TCTTCAATGA
GGGCCATCGA
GCATCACCAT
AGGCTGGGCC
ACAACTGCCT
TCGTCTACAG
GCTGTGACRA
TCTGGAAGGT
TGGCTCTGCA
GCGTCGCCTC
ACACCGTCAA
AGAAGAAGCC
CCTTCCTCRA
CCTACCAGAG
CACCCACCAT
TGGTGATATT
GCTTCCTGAT
CGCCCAAGGT
GCATCTCCIG
GCTTCCCACG
TTATCACGGT
CCACCACCCG
ACCGCAACAG

GTGGGTTTCA
TTCATCACCC
TCTGCCTACA
CTGGCCATCA
CGCAACACGC

GCTTCGCCTA
TCAGCATGAC
GCGGGGTGCT
GCCTGGGCTA
CCGCCTACTT

CATCTGCTCC
CTACCTGCCT
CATTGTTCAC
AGGCTACARC
CCTGCTGCCT
TGTCCAGCCG
CTACAGTARC
CATGACTGTG
CAGCGATGAG
CGACCACCAC
TGTGCTGGTG
GGCCCGGCGC
GRAACATGACG
CACAGCGCGC
GGTGCTGCGC
CCCGGTCCTG
CCAGAGCGTG
GCCACCCCTC
GAACGCCACC
CGTGTACTCT
AAGCACCTGC
CAACTTCACT
CTTGGAGATT
CTACTACCCC
CAACACGATC
TGTGGGCATC
CCACACTGAA
TGAGACCTCC
CGCTGTGGCC
CTGGAGGCAC
GCTGACACTG
CTCCACCTGC
TATCGCCGTG
CGCCTACAGC
ACTCARAATG
TACTGACCCC
CCTGCTGTTC
CATGGGCAAA
CTTCTATTTC
GGTCACCATC
CTTCGGCCCC
CRACAGCATG

Sheet 10 of 13

CTGTTCTTCC
GGGGATTACC
CTTAACTTCC
CTCATGCAGG
GGTGTGCTGC
GTGCTCTACT
TACATTTCCC
GCCAACTTCC
CTGCGAGACA
GTCGAGGCCA
AGCAGCGACA
GACATCTGCA
TCAGAGGAGC
GTCGTGGTCG
CAGAACTTCA
CACAACCTCA
CCCATCCCGG
AGCAGGACCA
TTGTCCTTCA
GCGGTCTATG
ACCAAGAGGG
CTCCTGGACC
GTCCAGTGGC
CTGCAGCGAC
CCTATGTCCA
CACGTCTGCT
GATGAATATG
TGCTTCAAGC
CTGCTGGCCG
TTCCAGACAC
CTGCTGGTGG
CTCTGCCGCC
CGTTCTTTCC
TACTGGGTCC
GTCATTGTGG
GATGACCCCA
ARACACCAGCC
GAGCTGCCCA
ACCTCATCCG
GTGGACCTCT
AAGTGCTACA
ATCCAGGGCT

TCCTATGGGT
TCCTGGGTGG
TGCAGGTGCC
CCATGCGCTT
TGGGCTATGA
TCCTGGCACA
GTGTGGTGGC
TCTCCCTATT
AGGTGCGCTT
TGGTGCAGCT
CCTATGGCCG
TCGCCTTCCA
GCCAGCGCCT
TGTTCTCGCC
CGGGCGCCGT
CGGAGCTGGG
GCTTCAGTGA
GCCAGAGCTA
ACACCATTCT
CTGTGGCCCA
TGGTCTACCC
ACCRAATCTIT
AATGGGACCG
AGCTGAAGAA
TGTGTTCCARA
GCTTCGAGTG
AATGCCAGGC
GGCAGCTGGT
CCCTGGGCTT
CCATAGTTCG
CATACATGGT
AGGCCCTCTIT
AGATCGTCTIG
GCTACCAGGG
TAATTGGCAT
AGATCACAAT
TGGACCTGCT
CCAACTACARA
TCTCCCTCTG
TGGTCACTGT
TGATCCTCIT
ACACCATGAG

—;Zécwﬁ O
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CCTGGCTGAG
CCTCTTCTCC
CATGTGCARG
CGCGGTGGAG
GATCGTGGAT
CGAGGACAAC
TGTCATTGGC
TCTCCTTCCA
CCCGGCTTTG
GATGCTGCAC
CGACAATGGC
GGAGARCGCTG
GGTGACCATT
CGACCTGACC
GTGGATCGCC
CCACTTGGGC
GTTCCGCGAG
TACCTGCAAC
CAGGCTCTCT
TGCCCTGCAC
CTGGCAGCTG
CTTCGACCCG
GAGCCAGAAT
CATCCAARGAC
GAGGTGCCAG
CATCGACTGC
CTGCCCGAAT
CTTCCTGGAA
CCTCAGCACC
CTCGGCTGGG
GGTCCCGGTG
TCCCCTCTGC
CGCCTTCAAG
GCCCTACGTC
GCTGGCCACG
TGTCTCCTGT
GCTCTCAGTG
CGAGGCCAAG
CACCTTCATG
GCTCARCCTC
CTACCCGGAG
GAGGGACTAG
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Human T1R2 amino acid sequence--SEQ ID NO: 24
MGPRAKTICSLFFLLWVLAEPAENSDFYLPGDYLLGGLFSLHANMKGIVHLNFLQVPMCKEY
EVKVIGYNLMQAMRFAVEEINNDSSLLPGVLLGYEIVDVCYISNNVQPVLYFLAHEDNLLPI
QEDYSNYISRVVAVIGPDNSESVMTVANFLSLFLLPQITYSAISDELRDKVRFPALLRTTPS
ADHHVEAMVQLMLHFRWNWIIVLVSSDTYGRDNGQLLGERVARRDICIAFQETLPTLQPNQN
MTSEERQRLVTIVDKLQQSTARVVVVFSPDLTLYHFFNEVLRQNFTGAVWIASESWAIDPVL
HNLTELGHLGTFLGITIQSVPIPGFSEFREWGPQAGPPPLSRTSQSYTCNQECDNCLNATLS
FNTILRLSGERVVYSVYSAVYAVAHALHSLLGCDKSTCTKRVVYPWQLLEEIWKVNFTLLDH
QIFFDPQGDVALHLEIVQWQWDRSQNPFQSVASYYPLQRQLKNIQDISWHTVNNTIPMSMCS
KRCQSGQKKKPVGIHVCCFECIDCLPGTFLNHTEDEYECQACPNNEWSYQSETSCFKRQLVF
LEWHEAPTIAVALLAALGFLSTLAILVIFWRHFQTPIVRSAGGPMCFLMLTLLLVAYMVVPV
YVGPPKVSTCLCRQALFPLCFTICISCIAVRSFQIVCAFKMASRFPRAYSYWVRYQGPYVSM
AFITVLKMVIVVIGMLARPQSHPRTDPDDPKITIVSCNPNYRNSLLFNTSLDLLLSVVGFSF
AYMGKELPTNYNEAKFITLSMTFYFTSSVSLCTFMSAYSGVLVTIVDLLVTVLNLLAISLGY
FGPKCYMILFYPERNTPAYFNSMIQGYTMRRD
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BTIR3 . SEQRIL D ~vo: 3D

GGAGATGAACAACAAG'rOGGATcrschOCDGGGCTGOGchrAOGAOCPCITTGAT
ACGT GCPOGGAGcchTGGPGGCCATGAAGOOCAGOCYCATG'ITOCFGGOCAAGGCAGGC
AGOOGCGACATCGCCGCCTACTGCAACTACACGCAGT. ACCAGCCCCGTGTGCTGACTGTCA
TCGGGCCCCACTCGT CAGAGCI‘OGOCATGGTCAOOGGCAAGITCYI’CAGCFT CITCCTCAT
GCCCCACTACGGTGCT. AGCATGGAGCPGCI‘GAGOGOOOGGGAGAOCPrOOOCTOCTTm C
CGCACCGTGCCCAGCGACCGT! GTGCAGCTGACGGCCGCOGCGBAGCTGCTGCAG GAGTTC

GGCT GGAACT GGGTGGCCGCCCTG GGCAGCGACGACGAGTACGGCCGGCAGGGCCT GAGC
ATCITCTOGGCCCTGGCCGCGGCACGOGGCATCTGCATCGCGCACGAGGGCCTGGTGCCGE
TGOCCCGTGCOGATGACTOGCGGCTGGGGAAGGTGCAGGACGTCCTGCAECAGGTGAACC
AGAGCAGOGTGCAGGTGGTGCTGCTGTTCGCCTCCGTGCACGCOGOCCACGCCCTCTTCAA
CTACAGCATCAGCAGCAGGCTCTCGOCCAAGGTGTGGGTGGCCAGCGAGGCCTGGCTGAC
CICTGACCTGGTCATGGGGCTGCCOGGCATGGOCCAGATGGGCACGGTGCTTGGCTTCCTC
CAGAGGGGTGCCCAGCTGCACGAGTTOCCCCAGTACGTGAAGACGCACCTGGCCCTGGCC
ACCGACCOGGOCTTCTGCTCTGOCCTGGGCGAGAGGGAGCAGGGTCTGGAGGAGGACGTG
GTGGGCCAGCGCTGOCCGCAGTGTGACTGCATCACGCTGCAGAACGTGAGCGCAGGGCTA
AATCACCACCAGACGTTCTCIGTCTACGCAGCTGTGTATAGCGTGGCCCAGGCCCTGCACA
ACACTCTTCAGTGCAACGCCTCAGGCTGCCCCGCGCAGGACCCCGTGAAGCCCTGGCAGCT
CCTGGAGAACATGTACAACCTGACCTICCACGTGGGCGGGCTGCOGCTGCGGTTCAACAGT
AGOGGAAACGTGGACATGGAGTACGACCTGAAGCTGTGGGTGTGGCAGGGCTCAGTGCCC
AGGCTCCACGACGTGGGCAGGTTCAACGGCAGCCTCAGGACAGAGCGCCTGAAGATCCGC
TGGCACACGTCTGACAACCAGAAGCCCGTGTCCOGGTGCTCGCOGCAGTGCCAGRAGGGC
CAGGTGOGCCGGGTCAAGGGGTTCCACTOCTGCTGCTACGACTGTGTGGACTGCGAGGCE
GGCAGCTACCGGCAAAACCCAGACGACATCGOCTGCACCTTTTGTGGOCAGGATGAGTGG -
mmmmmmmmmmmcc

GCCCAGGTGTT. AOCI’GCTCATGNGCAGOCAGGGCI’CAACAOCOCOGAGTDCITOCIGGGA
GGGGGCOCI’GGGGATGwCAAGGOCAGMTGAOGGGMCACAGGAAATCAGGGGAAACA

TGAGTGA ﬁﬁurc
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hTIR3 SEQ Tp o 3
MLGPAVLGLSLWALLHPGTGAPLCLSQQLRMKGDYVLGGLFPLGEAEEAGLRSRTRPSSPVCT
RFSSNGLLWALAMEKMA VEEINNKSDLLEGLRLGYDLFDTCSEPVVAMKPSLMFLAKAGSRDI
AAYCNYTQYQPRVLAVIGPHSSELAMVTGKFFSFFLMPHYGASMELLSARETFPSFFRTVPSDR
VQLTAAAELLQEFGWNWVAALGSDDEYGRQOLSIFSALAAARGICIAHEGLVPLPRADDSRLG

KVQDVLHQVNQSSVQVVLLFASVHAAHALFNYSISSRLSPKVWVASEAWLTSDLVMGLPGM
AQMG'I'VLGFLQRGAQLHEFPQYVK'I'HLALATDPAFCSALGEREQGLEEDWGQRCPQCDCIT
LQNVSAGLNHHQTFSVYAAVYSVAQALIN’I’DQCNASGCPAQDPVKPWQLLWYNLTFHVG
GLPLRFDSSGNVDMEYDLKLWVWQGSVPRLHDVGRFNGSLRTERLKIR WHTSDNQKPVSRCS
RQOQEGQVRRVKGFHSCCYDCVDCEAGSYRQNPDDIACTFCGQDBWSPERSTRCFRRRSRFIA
WGEPAVLLLLLLLSLALGLVLAALGLFVHHRDSPLVQASGGPLACFGLVCLGLVCLSVLLFPG
QPSPARCLAQQPLS}IIILTGCLSTLFIQAAEIFVESEI_PISWADRISGCLRGPWAWLVVILAML
VEVALCTWYLVAFPPEVVTDWHMI PTEALVHCRTRSWVSFGLAHATNATLAFLCFLGTFLVR
SQPGCYNRARGLTFALH.AYFHWVSFVPHANVQWIRPAVQMGALLLCVLGMAFHIIRCY
- LIMRQPGLNTPEFFLGGGPGDAQGQNDGNTGNQGKHE

A
v

FIW
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MAMMALIAN T1R3 SWEET TASTE RECEPTORS

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] Not applicable.

STATEMENT AS TO RIGHTS TO INVENTIONS
MADE UNDER FEDERALLY SPONSORED
RESEARCH AND DEVELOPMENT

[0002] Not applicable.

FIELD OF THE INVENTION

[0003] The present invention provides isolated nucleic
acid and amino acid sequences of sweet taste receptors, the
receptors comprising consisting of a monomer or
homodimer of a T1R3 G-protein coupled receptor polypep-
tide, antibodies to such receptors, methods of detecting such
nucleic acids and receptors, and methods of screening for
modulators of sweet taste receptors.

BACKGROUND OF THE INVENTION

[0004] The sense of taste is responsible for detecting and
responding to sweet, bitter, sour, salty and umami (amino
acid) stimuli. It is also capable of distinguishing between
these various taste modalities to generate innate behavioral
responses. For instance, animals are vigorously averse to
bitter-tasting compounds, but are attracted to sweet and
umami stimuli. To examine taste signal detection and infor-
mation processing, we have focused on the isolation and
characterization of sweet, umami and bitter taste receptors.
These receptors provide powerful molecular tools to delin-
eate the organization of the taste system, and to help define
the logic of taste coding.

[0005] Two families of candidate mammalian taste recep-
tors, the T1Rs and T2Rs, have been implicated in sweet,
umami and bitter detection. The T2Rs are a family of ~30
taste-specific GPCRs distantly related to opsins, and clus-
tered in regions of the genome genetically linked to bitter
taste in humans and mice (Adler et al., Cell 100, 693-702
(2000); Matsunami et al., Nature, 404, 601-604 (2000)).
Several T2Rs have been shown to function as bitter taste
receptors in heterologous expression assays, substantiating
their role as bitter sensors (Chandrashekar et al., Cell, 100,
703-711 (2000); Bufe et al., Nat Genet, 32,397-401 (2002)).
Most T2Rs are co-expressed in the same subset of taste
receptor cells (Adler, E. et al., Cell 100, 693-702 (2000)),
suggesting that these cells function as generalized bitter
detectors.

[0006] The T1Rs are a small family of 3 GPCRs expressed
in taste cells of the tongue and palate epithelium, distantly
related to metabotropic glutamate receptors, the calcium
sensing receptor and vomeronasal receptors (Hoon et al.,
Cell., 96, 541-551 (1999); Kitagawa et al., Biochem Biophys
Res Commun, 283, 236-242 (2001); Max et al.,|Sac. Nat
Genet, 28, 58-63 (2001); Montmayeur et al. Nat Neurosci, 4,
492-498 (2001); Nelson et al., Cell, 106, 381-390 (2001);
Sainz et al.,, J Neurochem, 77, 896-903 (2001)). T1Rs
combine to generate at least two heteromeric receptors:
T1R1 and T1R3 form an L-amino acid sensor, which in
rodents recognizes most amino acids, and T1R2 and T1R3
associate to function as a broadly tuned sweet receptor
(Nelson, G. et al., Cell, 106, 381-390 (2001); Nelson, G. et
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al., Nature, 416, 199-202 (2002); Li, X. et al., Proc Natl
Acad Sci U S A, 99, 4692-4696 (2002); see also WO
00/06592, WO 00/06593, and WO 03/004992).

[0007] Animals can detect a wide range of chemically
distinct sweet tasting molecules, including natural sugars,
artificial sweeteners, D-amino acids and intensely sweet
proteins. How many different receptors does it take to taste
the sweet universe? The human and rodent TIR2+3 hetero-
meric sweet receptors respond in cell-based assays to all
classes of sweet compounds, and do so with affinities that
approximate their respective in vivo psychophysical and/or
behavioral thresholds (Nelson et al., Cell, 106, 381-390
(2001); Li et al., Proc Natl Acad Sci USA, 99, 4692-4696
(2002)). At a fundamental level, the evolution of sweet taste
most likely reflects the need to detect and measure sugar
content in potential food sources. Therefore, a single broadly
tuned receptor for natural sugars might be all that is
required. On the other hand, a number of studies with
various sugars and artificial sweeteners insinuate the possi-
bility of more than one sweet taste receptor (Schiffman et al.,
Pharmacol Biochem Behav, 15, 377-388 (1981); Ninomiya
et al., J Neurophysiol, 81, 3087-3091 (1999)).

[0008] In humans, monosodium L-glutamate (MSG) and
L-aspartate, but not other amino acids, elicit a distinctive
savory taste sensation called umami (Maga, 1983). Notably,
unlike the rodent T1R1+3, the human T1R143 amino acid
taste receptor is substantially more sensitive to L-glutamate
and L-aspartate than to other L-amino acids (Li et al., Proc
Natl Acad Sci USA, 99, 4692-4696 (2002)). These findings
led to the proposal that TIR+3 may be the mammalian
umami receptor (Nelson. et al., Nature, 416, 199-202
(2002); Li. et al., Proc Natl Acad Sci USA, 99, 4692-4696
(2002)). However, a number of studies, including the recent
analysis of T1IR3 KO mice (Damak et al., Science, 301,
850-853 (2003)) have suggested that umami taste is medi-
ated by mGluR4t, a truncated variant of the metabotropic
glutamate receptor (Chaudhari et al., Neurosci, 16, 3817-
3826 (1996); Chaudhari. et al., Nat Neurosci, 3, 113-119
(2000)).

[0009] How are the different taste qualities encoded at the
taste cell level? In mammals, taste receptor cells are
assembled into taste buds that are distributed in different
papillae in the tongue epithelium. Each taste bud contains
50-150 cells, including precursor cells, support cells, and
taste receptor cells (Lindemann, Physiol Rev, 76, 718-766
(1996)). The receptor cells are innervated by afferent fibers
that transmit information to the taste centers of the cortex
through synapses in the brain stem and thalamus. In the
simplest model of taste coding at the periphery, each taste
modality would be encoded by a unique population of cells
expressing specific receptors (e.g. sweet cells, bitter cells,
salt-sensing cells, etc.). In this scenario, our perception of
any one taste quality would result from the activation of
distinct cell types in the tongue (labeled line model). Alter-
natively, individual taste cells could recognize multiple taste
modalities, and the ensemble firing pattern of many such
broadly tuned receptor cells would encode taste quality
(across fiber model).

[0010] Recently, we showed that T1Rs and T2Rs are
expressed in completely non-overlapping populations of
receptor cells in the lingual epithelium (Nelson et al., Cell,
106, 381-390 (2001)), and demonstrated that bitter-receptor
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expressing cells mediate responses to bitter but not to sweet
or amino acid tastants (Zhang et al., Cell, 112, 293-301
(2003)). Together, these results argued that taste receptor
cells are not broadly tuned across all modalities, and
strongly supported a labeled line model of taste coding at the
periphery. A fundamental question we address now is how
many types of cells and receptors are necessary to mediate
sweet and umami, the two principal attractive taste modali-
ties. We now show that sweet and umami tastes are exclu-
sively mediated by T1Rs, and demonstrate that genetic
ablation of individual T1R subunits selectively affects these
two attractive taste modalities. The identification of cells and
receptors for sweet and umami sensing also allowed us to
devise a strategy to separate the role of receptor activation
from cell stimulation in encoding taste responses. We show
that animals engineered to express a modified k-opioid
receptor in T1R2+3-expressing cells become specifically
attracted to a k-opioid agonist, and prove that activation of
sweet-receptor expressing cells, rather than the T1R recep-
tors themselves, is the key determinant of behavioral attrac-
tion to sweet tastants. Finally, we now demonstrate that
T1R1 alone, either as a monomer or as a homodimer, acts as
a receptor for naturally occurring sugars.

BRIEF SUMMARY OF THE INVENTION

[0011] The present invention thus provides for the first
time a homodimeric sweet taste receptor, the receptor com-
prising or consisting of two T1R3 polypeptides. The present
invention also provides a monomeric sweet taste receptor
comprising or consisting of one T1R3 polypeptide. The
receptors transduce a signal in response to sweet taste
ligands when T1R3 is expressed in a cell. In one embodi-
ment, the sweet taste ligands are naturally occurring sweet
tasting molecules. In another embodiment, the sweet taste
ligands and artificial and mimic naturally occurring sweet
tasting molecules. In one embodiment, the T1R3 polypep-
tides of the homodimer are non-covalently linked.

[0012] In one aspect, the present invention provides a
sweet taste receptor comprising a T1R3 polypeptide, the
T1R3 polypeptide comprising greater than about 80% amino
acid sequence identity to an amino acid sequence of SEQ ID
NO:15, SEQ ID NO:20, SEQ ID NO:23, SEQ ID NO:25, or
SEQ ID NO:31 or encoded by a nucleotide sequence hybrid-
izing under moderately or highly stringent hybridization
conditions to a nucleotide sequence encoding an amino acid
sequence of SEQ ID NO:15, SEQ ID NO:20, SEQ ID
NO:23, SEQ ID NO:25, or SEQ ID NO:31.

[0013] In one embodiment, the TIR3-comprising receptor
specifically binds to polyclonal antibodies generated against
SEQ ID NO:15, SEQ ID NO:20, SEQ ID NO:23, SEQ ID
NO:25, or SEQ ID NO:31. In another embodiment, the
receptor has G-protein coupled receptor activity. In another
embodiment, the T1R3 polypeptide has an amino acid
sequence of SEQ ID NO:15, SEQ ID NO:20, SEQ ID
NO:23, SEQ ID NO:25, or SEQ ID NO:31. In another
embodiment, the receptor is from a human, a rat, or a mouse.

[0014] In another embodiment, the sweet receptor com-
prises a T1R3 polypeptide and recognizes natural sugars,
e.g., glucose, galactose, fructose, maltose, lactose, and
sucrose.

[0015] In one aspect, the present invention provides an
isolated polypeptide comprising an extracellular, a trans-
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membrane domain, or a cytoplasmic domain of a sweet
T1R3-comprising homodimeric or monomeric taste recep-
tor, the extracellular, a transmembrane domain, or a cyto-
plasmic domain comprising greater than about 80% amino
acid sequence identity to the extracellular, a transmembrane
domain, or a cytoplasmic domain of SEQ ID NO:15, SEQ
ID NO:20, SEQ ID NO:23, SEQ ID NO:25, or SEQ ID
NO:31. In another embodiment, the extracellular, transmem-
brane, or cytoplasmic domain hybridize under highly strin-
gent conditions to an extracellular, transmembrane, or cyto-
plasmic domain of an amino acid sequence of SEQ ID
NO:15, 20, 23, 25, or 31.

[0016] In one embodiment, the polypeptide encodes the
extracellular, a transmembrane domain, or a cytoplasmic
domain of SEQ ID NO:15, SEQ ID NO:20, SEQ ID NO:23,
SEQ ID NO:25, or SEQ ID NO:31. In another embodiment,
the extracellular, a transmembrane domain, or a cytoplasmic
domain is covalently linked to a heterologous polypeptide,
forming a chimeric polypeptide. In another embodiment, the
chimeric polypeptide has G-protein coupled receptor activ-

1ty.

[0017] In one aspect, the present invention provides an
antibody that selectively binds to a homodimeric or mono-
meric sweet taste receptor, the receptor comprising one or
two T1R3 polypeptides but no T1R1 or T1R2 polypeptides,
the antibody raised against a receptor comprising a T1R3
polypeptide comprising greater than about 80% amino acid
sequence identity to an amino acid sequence of SEQ ID
NO:15, SEQ ID NO:20, SEQ ID NO:23, SEQ ID NO:25,
SEQ ID NO:31 or encoded by a nucleotide sequence hybrid-
izing under highly stringent hybridization conditions to a
nucleotide sequence encoding an amino acid sequence of
SEQ ID NO:15, SEQ ID NO:20, SEQ ID NO:23, SEQ ID
NO:25, or SEQ ID NO:31.

[0018] In another aspect, the present invention provides a
method for identifying a compound that modulates sweet
taste signaling in taste cells, the method comprising the steps
of: (i) contacting the compound with a homodimeric or
monomeric receptor comprising a T1R3 polypeptide but not
a T1R1 or a T1R2 polypeptide, the polypeptide comprising
greater than about 80% amino acid sequence identity to SEQ
ID NO:15,SEQ ID NO:20, SEQ ID NO:23, SEQ ID NO:25,
or SEQ ID NO:31; or encoded by a nucleotide sequence
hybridizing under highly stringent hybridization conditions
to a nucleotide sequence encoding an amino acid sequence
of SEQ ID NO:15, SEQ ID NO:20, SEQ ID NO:23, SEQ ID
NO:25, or SEQ ID NO:31; and (ii) determining the func-
tional effect of the compound upon the receptor.

[0019] In one embodiment, the functional effect is deter-
mined in vitro. In one embodiment, the polypeptide is
expressed in a cell or cell membrane. In another embodi-
ment, the receptor is linked to a solid phase, either
covalently or non-covalently.

[0020] In another aspect, the present invention provides a
method for identifying a compound that modulates sweet
taste signaling in taste cells, the method comprising the steps
of: (i) contacting a cell with the compound, the cell express-
ing a homodimeric or monomeric receptor comprising a
T1R3 polypeptide but not expressing a TIR1 or a TIR2
polypeptide, the T1R3 polypeptide comprising greater than
about 80% amino acid sequence identity to SEQ ID NO:15,
SEQ ID NO:20, SEQ ID NO:23, SEQ ID NO:25, or SEQ ID
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NO:31; or encoded by a nucleotide sequence hybridizing
under highly stringent hybridization conditions to a nucle-
otide sequence encoding an amino acid sequence of SEQ ID
NO:15, SEQ ID NO:20, SEQ ID NO:23, SEQ ID NO:25, or
SEQ ID NO:31; and (ii) determining the functional effect of
the compound upon the receptor.

[0021] In one embodiment, the functional effect is deter-
mined by measuring changes in intracellular cAMP, IP3, or
Ca2+. In another embodiment, the functional effect is a
chemical or phenotypic effect. In another embodiment, the
functional effect is a physical effect. In another embodiment,
the functional effect is determined by measuring binding of
the compound to the extracellular domain of the receptor. In
another embodiment, the polypeptide is recombinant. In
another embodiment, the cell is a eukaryotic cell, e.g., a
mammalian cell, e.g., a human cell. In another embodiment,
the cell expresses G protein Gal5.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1: Targeted KO of T1R1, TIR2 and T1R3.

[0023] (a) Schematic drawing showing the structure of the
three T1R genes and the strategy for generating knockout
animals. The targeting constructs deleted all seven predicted
transmembrane helices of T1R1 and T R2, and the entire
extracellular ligand binding domain of T1R3. (b) In situ
hybridization labeling demonstrating robust expression of
T1Rs in taste buds of wild-type animals, but complete
absence in the corresponding knock-out mice.

[0024] FIG. 2: TIR mutants respond normally to sour,
salty and bitter stimuli

[0025] (a) Wild-type (WT), T1R1, TIR2 and T1R3 knock-
out mice (1-KO, 2-KO, 3-KO) show robust neural responses
to sour (100 mM citric acid), salty (100 mM NaCl) and bitter
(10 mM PROP) tastants. (b) Integrated neural responses,
such as those shown in (a), were normalized to the response
elicited by 100 mM citric acid; control and KO animals are
indistinguishable from each other. The values are
meanszs.e.m. (n=4). The data represent chorda tympani
responses (see Experimental Procedures for details). (c),
Taste preferences of wild-type and T1R knockout animals
were measured relative to water using a brief access taste
test (Zhang, Y. et al., Cell, 112, 293-301 (2003)). All four
lines showed normal responses to sour, salty and bitter
stimuli. The values are means+s.e.m. (n=7). Similar results
were obtained using a standard two bottle preference assay
(data not shown). Cyx, cycloheximide; Den, denatonium
benzoate; PROP, 6-n-propyl-thiouracil; Qui, quinine.

[0026] FIG. 3: TIR1+3 functions as the mammalian
umami receptor (a-d) Taste preferences of wild-type (open
circles, dashed lines), TIR1 KO (blue circles and bars),
T1R2 KO (gray circles and bars) and TIR3 KO mice (brown
circles and bars) were measured relative to water using a
brief access taste test. T1IR2 KO mice are equivalent to wild
type controls. In contrast, TIR1 and T1R3 knockout animals
exhibit a complete loss in preference for umami tastants (a)
MSG+1 mM IMP, (b) MSG, (¢) IMP, and (d) L-Asp (100
mM), and AP4 (30 mM). In addition, both knockout have
marked impairments in other amino acid responses. L-Asn
(100 mM) and L-Arg were used at 100 mM each. (e-f)
Integrated chorda tympani responses to umami tastants and
amino acids. T1R1 and T1R3 knockouts have a complete
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loss of responses to () umami agonists and L-amino acids
if salt effects are avoided by using either amiloride or the
potassium salt of MSG (MPG). In contrast, (f) if high
concentrations of salt are used (e.g. 100 mM MSG), residual
responses are detected.

[0027] FIG. 4: TIR2 and T1R3 are essential for sweet
taste perception

[0028] (a) Taste preferences of wild-type (open circles,
dashed lines), TIR1 KO (gray circles and bars), TIR2 KO
(green circles and bars) and T1R3 KO mice (brown circles
and bars) were measured relative to water using a brief
access taste test. T1IR1 KO mice are equivalent to wild type
controls. In contrast, TIR2 and T1R3 knockout animals
exhibit a complete loss in preference for artificial sweeteners
and D-amino acids, but retain residual responses to high
concentration of natural sugars. These are highlighted in (b)
as dose responses in expanded scale for maltose, sucrose and
glucose. However, TIR2/TIR3 double KO animals (red
circles) have a complete loss of all sweet responses. The
values are means +s.e.m. (n=7). D-Asn and D-Phe were 100
mM each, and D-Trp was used at 30 mM.

[0029] FIG. 5: TIR2 and T1R3 encode the mammalian
sweet taste receptors

[0030] Panel (a) shows integrated chorda tympani
responses to natural sugars, artificial sweeteners and
D-amino acids in wild type (WT) and T1R knockout animals
(1-KO, 2-KO, 3-KO). T1IR2 and T1R3 knockouts have a
complete loss of responses to artificial sweeteners and
D-amino acid (red traces), but show small neural responses
to high concentrations of natural sugars. These, however, are
completely abolished in TIR2/T1R3 double KO mice (bot-
tom red traces). Panel (b) shows average neural responses to
an expanded panel of tastants; wild type, white bars; TIR2
KO, green bars; T1R3 KO, brown bars; T1IR2/T1R3 double
KO, red bars. The values are meanszs.e.m. (n=4) of nor-
malized chorda tympani responses.

[0031] FIG. 6. T1R3 responds to high concentrations of
natural sugars

[0032] HEK-293 cells co-expressing the promiscuous G
protein G, »s (see Experimental Procedures) and the
mouse T1R3 GPCR, or co-transfected with both T1R2 plus
T1R3, were stimulated with various sweet compounds.
Upper panels show increases in [Ca**]i upon stimulation of
T1R3-expressing cells with 500 mM, but not 300 mM
sucrose. No responses were detected with artificial sweet-
eners (300 mM saccharin, right panel), or in cells without
receptors or G, ,s; scale indicates [Ca®*]i (nM) deter-
mined from FURA-2 F;,,/F;g, ratios. As expected, control
cells expressing TIR2+3 (lower panels) respond robustly to
lower concentrations of natural (300 mM sucrose) and
artificial sweeteners (30 mM saccharin).

[0033] FIG. 7. Activation of TIR2-expressing cells trig-
gers behavioral attraction

[0034] (a) Wild type and TIR2 KO mice expressing a
human T1R2 gene under the control of the rodent T1R2-
promoter were (b-d) tested for behavioral responses to a
variety of human sweet tastants: (b) Ace-K, acesulfame-K,
(c) aspartame, and (d) MON, monellin (~10 uM); THAU,
thaumatin (~5 uM); ASP, aspartame (10 mM); GA, glycyr-
rhizic acid (500 uM); NH, neohesperidin dihydrochalcone
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(400 uM). The human T1R?2 taste receptor is (a) selectively
expressed in TIR2-cells, and (b) effectively rescues sweet
taste responses of T1R2 KO mice. Importantly, the presence
of the transgene (c-d) humanizes the sweet taste preferences
of the transgenic animals. See text for details. (¢) Expression
of RASSL (Redfem, C. H. et al, Nat Biotechnol, 17,
165-169 (1999)) in TIR2-cells generates animals that
exhibit specific behavioral attraction to spiradoline. Note
that no responses are seen in uninduced animals, or control
mice, even at 100x the concentration needed to elicit strong
responses in RASSL-expressing animals. The values are
meanszs.e.m. (n=7)

[0035] FIG. 8

[0036] FIG. 8 provides a nucleotide sequence of hT1R1
(SEQ ID NO:26).

[0037] FIG. 9

[0038] FIG. 9 provides an amino acid sequence of hT1R1
(SEQ ID NO:27).

[0039] FIG. 10

[0040] FIG. 10 provides a nucleotide sequence of hT1R2
(SEQ ID NO:28).

[0041] FIG. 11

[0042] FIG. 11 provides a amino acid sequence of hT1R2
(SEQ ID NO:29).

[0043] FIG. 12

[0044] FIG. 12 provides a nucleotide sequence of hT1R3
(SEQ ID NO:30).

[0045] FIG. 13

[0046] FIG. 13 provides an amino acid sequence of
hT1R3 (SEQ ID NO:31).

DETAILED DESCRIPTION OF THE
INVENTION

[0047]

[0048] T1Rs and T2Rs are two families of G-protein-
coupled receptors (GPCRs) selectively expressed in subsets
of taste receptor cells (Hoon et al., Cell 96:541-551 (1999);
Adler et al., Cell 100:693-702 (2000); Chandrashekar et al.,
Cell 100:703-711 (2000); Matsunami et al., Nature 404:601-
604 (2000); Nelson et al., Cell 106:381-390 (2001); Kita-
gawa et al., Biochem. Biophys. Res. Cummun. 283:236-242
(2001); Montmayeur et al., Nafure Neurosci. 4:492-498
(2001); Max et al., Nature Genet. 28:58-63 (2001); Sainz et
al.,J. Neurochem. 77:896-903 (2001)). T2Rs are involved in
bitter taste detection (Adler et al., Cell 100:693-702 (2000);
Chandrashekar et al. Cell, 100:703-711 (2000)); T1R2 and
T1R3 combine to function as a sweet taste receptor (see also
Nelson et al., Cell 106:381-390 (2001); and T1R1 and T1R3
combine to function as an amino acid taste receptors, as
described herein (see also Nelson et al., Nature 24 Feb. 2002
and WO 03/004992))). We have now identified a
homodimeric taste receptor, in which two T1R3 polypep-
tides combine to function as a sweet taste receptor. The
monomeric form of T1R3 also acts as a sweet receptor.

Introduction

[0049] Using a heterologous expression system, we dem-
onstrate that TIR3 combines with itself and also acts as a
monomer to function as a sweet receptor, recognizing sweet-
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tasting molecules such as sucrose, galactose, fructose, glu-
cose, maltose, and lactose. Candidate receptors are
expressed in human embryonic kidney (HEK) cells contain-
ing the G, ,-Go, and Ga, 5 promiscuous G proteins (Offer-
manns et al., J. Biol. Chem. 270:15175-15180 (1995); Mody
et al., Mol. Pharmacol. 57:13-23 (2000)), and assayed for
stimulus-evoked changes in intracellular calcium. In this
system, receptor activation leads to activation of phospho-
lipase CB (PLC-f and release of calcium from internal
stores, which can be monitored at the single-cell level using
calcium-indicator dyes (Chandrashekar et al., Cell 100:703-
711 (2000); Nelson et al., Cell 106:381-390 (2001); Tsien et
al., Cell Calcium 6:145-157 (1985)).

[0050] These nucleic acids and proteins encoding the
receptors provide valuable probes for the identification of
taste cells, as the nucleic acids are specifically expressed in
taste cells. The receptors are useful for assaying for novel
tastants, such as artificial sweetener molecules. For example,
probes for GPCR polypeptides and proteins can be used to
identity subsets of taste cells such as foliate cells, palate
cells, and circumvallate cells, or specific taste receptor cells,
e.g., sweet taste receptor cells. They also serve as tools for
the generation of taste topographic maps that elucidate the
relationship between the taste cells of the tongue and taste
sensory neurons leading to taste centers in the brain. Fur-
thermore, the nucleic acids and the proteins they encode can
be used as probes to dissect taste-induced behaviors.

[0051] The invention also provides methods of screening
for modulators, e.g., activators, inhibitors, stimulators,
enhancers, agonists, and antagonists, of these novel mono-
meric or homodimeric sweet taste receptors comprising
T1R3. In one embodiment, the monomeric or homodimeric
T1R3-comprising receptors of the invention can be used to
screen for naturally occurring or artificial sweet tasting
molecules or modulators of sweet taste transduction, e.g.,
small organic molecules, amino acids, peptides, carbohy-
drates, lipids, polysaccharides, etc. For example,
homodimeric or monomeric T1R3-comprising receptors of
the invention recognize naturally occurring sweet tastants,
as described below in the example section. Such receptors
can be used to screen for artificial sweeteners, or altered
naturally occurring sweeteners, that mimic the naturally
occurring sugar ligands of the homodimeric or monomeric
T1R3-comprising receptor. Such modulators of sweet taste
transduction are useful for pharmacological and genetic
modulation of sweet taste signaling pathways, and for the
discovery of novel sweet taste ligands. These methods of
screening can be used to identify agonists and antagonists of
sweet taste cell activity. These modulatory compounds can
then be used in the food and pharmaceutical industries to
customize taste. Thus, the invention provides assays for taste
modulation, where the T1R3-comprising receptor acts as an
direct or indirect reporter molecule for the effect of modu-
lators on sweet taste transduction. GPCRs can be used in
assays, e.g., to measure changes in ligand binding, G-protein
binding, regulatory molecule binding, ion concentration,
membrane potential, current flow, ion flux, transcription,
signal transduction, receptor-ligand interactions, neurotrans-
mitter and hormone release; and second messenger concen-
trations, in vitro, in vivo, and ex vivo. In one embodiment,
a receptor comprising T1R3 can be used as an indirect
reporter via attachment to a second reporter molecule such
as green fluorescent protein (see, e.g., Mistili & Spector,
Nature Biotechnology 15:961-964 (1997)). In another
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embodiment, a receptor comprising T1R3 is recombinantly
expressed in cells that do not express either T1R1 or T1R2,
and modulation of taste transduction via GPCR activity is
assayed by measuring changes in Ca2+ levels.

[0052] Methods of assaying for modulators of taste trans-
duction include in vitro ligand binding assays using recep-
tors comprising T1R3, portions thereof such as the extra-
cellular domain, or chimeric proteins comprising one or
more domains of T1R3, and in in vivo (cell-based and
animal) assays such as oocyte T1R3 receptor expression;
tissue culture cell T1R3 receptor expression; transcriptional
activation of T1R3; phosphorylation and dephosphorylation
of GPCRs; G-protein binding to GPCRs; ligand binding
assays; voltage, membrane potential and conductance
changes; ion flux assays; changes in intracellular second
messengers such as cAMP and inositol triphosphate;
changes in intracellular calcium levels; and neurotransmitter
release.

[0053] Definitions

[0054] A “T1R family taste receptor” refers to a receptor
comprising a member of the T1R family of G-protein
coupled receptors, e.g., TIR1, T1R2, and T1R3, or any
combination thereof as a homodimer receptor, a heterodimer
receptor, or a monomer receptor. In one embodiment, the
T1R family receptor comprises TIR3 (a “T1R3-comprising
taste receptor” or a “T1R3-comprising sweet taste recep-
tor”). In one embodiment, the TIR family receptor com-
prises a first T1R3 polypeptide and a second T1R3 polypep-
tide, which form a homodimeric receptor, either covalently
or non-covalently linked. In another embodiment, the T1R
family receptor comprises a single T1R3 polypeptide and no
other T1R polypeptide, and forms a monomeric receptor. In
another embodiment, the T1R family receptor comprises
T1R3 and a heterologous polypeptide of the T1R family. In
one embodiment, the receptor comprises T1R1 and T1R3. In
another embodiment, the receptor comprises T1R2 and
T1R3. In one embodiment the T1R3-comprising receptor is
active when the two members of the receptor are co-
expressed in the same cell, e.g., TIR3 and T1R3, or T1R1
and T1R3 or T1R2 and T1R3. In another embodiment, the
T1R polypeptides are co-expressed in the same cell and
form a heterodimeric or homodimeric receptor, in which the
T1R polypeptides of the receptor are non-covalently linked
or covalently linked. The receptor has the ability to recog-
nize, e.g., naturally occurring and/or artificial sweet tasting
molecule such as sucrose, fructose, galactose, mannose,
glucose, lactose, saccharin, dulcin, acesulfame-K, as well as
other molecules, sweet and non-sweet. These molecules are
examples of compounds that “modulate sweet taste signal
transduction” by acting as ligands for the taste-transducing
G protein coupled receptor comprising T1R3.

[0055] The terms “GPCR-B3 or T1R1,”“GPCR-B4 or
T1R2,” and “T1R3” or a nucleic acid encoding “GPCR-B3
or TIR1,”“GPCR-B4 or T1R2,” and “T1R3” refer to nucleic
acid and polypeptide polymorphic variants, alleles, mutants,
and interspecies homologs that are members of the T1R
family of G protein coupled receptors and: (1) have an
amino acid sequence that has greater than about 60% amino
acid sequence identity, 65%, 70%, 75%, 80%, 85%, 90%,
preferably 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or
99% or greater amino acid sequence identity, preferably over
a region of over a region of at least about 25, 50, 100, 200,
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500, 1000, or more amino acids, to an amino acid sequence
encoded by SEQ ID NO:1, 2, 3,7, 8, 9, 15, 18, 20, 23, 25,
27, or 31; (2) bind to antibodies, e.g., polyclonal antibodies,
raised against an immunogen comprising an amino acid
sequence encoded by SEQ ID NO:1,2,3,7,8, 9, 15, 18, 20,
23, 25, 27, or 31, and conservatively modified variants
thereof; (3) specifically hybridize under stringent hybridiza-
tion conditions to an anti-sense strand corresponding to a
nucleic acid sequence encoding a T1R protein, e.g., SEQ ID
NO4,5, 6,10, 11, 12,13, 14, 16, 17, 19, 21, 22, 24, 26, 28,
or 30, and conservatively modified variants thereof; (4) have
a nucleic acid sequence that has greater than about 60%
sequence identity, 65%, 70%, 75%, 80%, 85%, 90%, pref-
erably 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99%,
or higher nucleotide sequence identity, preferably over a
region of at least about 25, 50, 100, 200, 500, 1000, or more
nucleotides, to SEQ ID NO:4, 5, 6,10, 11,12, 13, 14, 16, 17,
19, 21, 22, 24, 26, or 28, or 30. The T1R family polypeptide
of the invention (e.g., TIR1, TIR2, or TIR3) or T1R3-
comprising receptor (e.g., TIR3, TIR3+T1R3, TIR1+3 or
T1R2+3) further has G protein coupled receptor activity,
either alone or when co-expressed in the same cell, or when
co-expressed as a monomer, homodimer, or heterodimer
with another T1R family member. Accession numbers for
amino acid sequences and nucleotide sequences of human,
rat, and mouse T1R1, T1R2, and T1R3 can be found in
GenBank (for human T1R1 amino acid sequences, see, e.g.,
Accession No. DAA00012 and NP_619642; for human
T1R1 nucleotide sequences, see, e.g., Accession No.
BKO000153; for human T1R2 amino acid sequences, see,
e.g., Accession No. DAA00019, AAM12239, and
NP_ 619642.1, for human T1R2 nucleotide sequences, see,
e.g., Accession No. BKO000151, NM_138697.1,
AF458149S1-6; for human T1R3 amino acid sequences, see,
e.g., Accession No. DAA00013, for human T1R3 nucleotide
sequences, see, €.g., Accession NO. BK000152). See also
WO 00/06592, WO 00/06593, WO 01/66563, WO
03/001876, WO 02/064631, WO 03/004992, WO
03/025137, WO 02/086079 and WO 01/83749 for amino
acid and nucleotide sequences of T1R1, T1R2, and T1R3,
each herein incorporated by reference in its entirety.

[0056] TIR proteins have “G-protein coupled receptor
activity,” e.g., they bind to G-proteins in response to extra-
cellular stimuli, such as ligand binding (e.g., sweet ligands),
and promote production of second messengers such as IP3,
cAMP, and Ca2+ via stimulation of enzymes such as phos-
pholipase C and adenylate cyclase. Such activity can be
measured in a heterologous cell, by coupling a GPCR (or a
chimeric GPCR) to either a G-protein or promiscuous
G-protein such as Ga,, 5 or Ga,; -Ga, and an enzyme such as
PLC, and measuring increases in intracellular calcium using
(Offermans & Simon, J. Biol. Chem. 270:15175-15180
(1995)). Receptor activity can be effectively measured, e.g.,
by recording ligand-induced changes in [Ca®*]; using fluo-
rescent Ca**-indicator dyes and fluorometric imaging.
[0057] Such GPCRs have transmembrane, extracellular
and cytoplasmic domains that can be structurally identified
using methods known to those of skill in the art, such as
sequence analysis programs that identify hydrophobic and
hydrophilic domains (see, e.g., Kyte & Doolittle, J. Mol.
Biol. 157:105-132 (1982)). Such domains are useful for
making chimeric proteins and for in vitro assays of the
invention (see, e.g., WO 94/05695 and U.S. Pat. No. 5,508,
384).
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[0058] The phrase “functional effects” in the context of
assays for testing compounds that modulate activity (e.g.,
signal transduction) of a sweet taste receptor or protein of
the invention includes the determination of a parameter that
is indirectly or directly under the influence of a GPCR or
sweet taste receptor, e.g., a physical, phenotypic, or chemi-
cal effect, such as the ability to transduce a cellular signal in
response to external stimuli such as ligand binding, or the
ability to bind a ligand. It includes binding activity and
signal transduction. “Functional effects” include in vitro, in
vivo, and ex vivo activities.

[0059] By “determining the functional effect” is meant
assaying for a compound that increases or decreases a
parameter that is indirectly or directly under the influence of
a T1R GPCR protein or a sweet taste receptor comprising
one or more T1R GPCR proteins, e.g., physical and chemi-
cal or phenotypic effect. Such functional effects can be
measured by any means known to those skilled in the art,
e.g., changes in spectroscopic characteristics (e.g., fluores-
cence, absorbance, refractive index); hydrodynamic (e.g.,
shape); chromatographic; or solubility properties for the
protein; measuring inducible markers or transcriptional acti-
vation of the protein; measuring binding activity or binding
assays, €.g., binding to antibodies; measuring changes in
ligand binding activity or analogs thereof, either naturally
occurring or synthetic; measuring cellular proliferation;
measuring cell surface marker expression, measurement of
changes in protein levels for T1R-associated sequences;
measurement of RNA stability; G-protein binding; GPCR
phosphorylation or dephosphorylation; signal transduction,
e.g., receptor-ligand interactions, second messenger concen-
trations (e.g., cAMP, cGMP, IP3, PI, or intracellular Ca**);
neurotransmitter release; hormone release; voltage, mem-
brane potential and conductance changes; ion flux; regula-
tory molecule binding; identification of downstream or
reporter gene expression (CAT, luciferase, 3-gal, GFP and
the like), e.g., via chemiluminescence, fluorescence, colori-
metric reactions, antibody binding, and inducible markers.

[0060] “Inhibitors,”“activators,” and “modulators” of TIR
family polynucleotide and polypeptide sequences and T1R
family taste receptors are used to refer to activating, inhibi-
tory, or modulating molecules identified using in vitro and in
vivo assays of TI1R polynucleotide and polypeptide
sequences and T1R family taste receptors, including mono-
meric, homodimeric and heterodimeric receptors. Inhibitors
are compounds that, e.g., bind to, partially or totally block
activity, decrease, prevent, delay activation, inactivate,
desensitize, or down regulate the activity or expression of
the T1R family of taste receptors such as a receptor com-
prising a T1R3 polypeptide, ¢.g., antagonists. “Activators”
are compounds that increase, open, activate, facilitate,
enhance activation, sensitize, agonize, or up regulate a T1R
family taste receptor, such as a receptor comprising a T1IR3
polypeptide, e.g., agonists. Inhibitors, activators, or modu-
lators also include genetically modified versions of T1R
family taste receptors, e.g., versions with altered activity, as
well as naturally occurring and synthetic ligands, antago-
nists, agonists, antibodies, antisense molecules, ribozymes,
small chemical molecules and the like. Such assays for
inhibitors and activators include, e.g., expressing T1R fam-
ily taste receptors in vitro, in cells, or cell membranes,
applying putative modulator compounds, and then determin-
ing the functional effects on activity, as described above. In
one embodiment, taste receptor comprising a T1R3 polypep-
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tide has the ability to recognize a sweet tasting molecule
such as sucrose, glucose, fructose, lactose, mannose, galac-
tose, saccharin, dulcin, acesulfame-K. In another embodi-
ment, a taste receptor comprising a T1R3 polypeptide has
the ability to recognize other molecules, such as potential
artificial sweeteners. These molecules are examples of com-
pounds that modulate taste signal transduction by acting as
extracellular ligands for the G protein coupled receptor and
activating the receptor. In other embodiments, compounds
that modulate taste signal transduction are molecules that act
as intracellular ligands of the receptor, or inhibit or activate
binding of an extracellular ligand, or inhibit or activate
binding of intracellular ligands of the receptor.

[0061] Samples or assays comprising the T1R family of
taste receptors are treated with a potential activator, inhibi-
tor, or modulator are compared to control samples without
the inhibitor, activator, or modulator to examine the extent
of inhibition. Control samples (untreated with inhibitors) are
assigned a relative protein activity value of 100%. Inhibition
of a T1R family receptor is achieved when the activity value
relative to the control is about 80%, preferably 50%, more
preferably 25-0%. Activation of a T1R family receptor is
achieved when the activity value relative to the control
(untreated with activators) is 110%, more preferably 150%,
more preferably 200-500% (i.e., two to five fold higher
relative to the control), more preferably 1000-3000% higher.

[0062] The term “test compound” or “drug candidate” or
“modulator” or grammatical equivalents as used herein
describes any molecule, such as an artificial sweetener or
naturally occurring sugar, either naturally occurring or syn-
thetic, e.g., protein, oligopeptide (e.g., from about 5 to about
25 amino acids in length, preferably from about 10 to 20 or
12 to 18 amino acids in length, preferably 12, 15, or 18
amino acids in length), small organic molecule, polysaccha-
ride, lipid, fatty acid, polynucleotide, oligonucleotide, etc.,
to be tested for the capacity to directly or indirectly modu-
lation taste. The test compound can be in the form of a
library of test compounds, such as a combinatorial or
randomized library that provides a sufficient range of diver-
sity. Test compounds are optionally linked to a fusion
partner, e.g., targeting compounds, rescue compounds,
dimerization compounds, stabilizing compounds, address-
able compounds, and other functional moieties. Convention-
ally, new chemical entities with useful properties are gen-
erated by identifying a test compound (called a “lead
compound”) with some desirable property or activity, e.g.,
inhibiting activity, creating variants of the lead compound,
and evaluating the property and activity of those variant
compounds. Often, high throughput screening (HTS) meth-
ods are employed for such an analysis.

[0063] A “small organic molecule” refers to an organic
molecule, either naturally occurring or synthetic, that has a
molecular weight of more than about 50 daltons and less
than about 2500 daltons, preferably less than about 2000
daltons, preferably between about 100 to about 1000 dal-
tons, more preferably between about 200 to about 500
daltons.

[0064] “Biological sample” include sections of tissues
such as biopsy and autopsy samples, and frozen sections
taken for histologic purposes. Such samples include blood,
sputum, tissue, cultured cells, e.g., primary cultures,
explants, and transformed cells, stool, urine, etc. A biologi-
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cal sample is typically obtained from a eukaryotic organism,
most preferably a mammal such as a primate e.g., chimpan-
zee or human; cow; dog; cat; a rodent, e.g., guinea pig, rat,
mouse; rabbit; or a bird; reptile; or fish.

[0065] A “heterodimer” is a dimer receptor comprising
two different polypeptide subunits, e.g., two different
polypeptides, where the molecules are associated via either
covalent, e.g., through a linker or a chemical bond, or
non-covalent, e.g., ionic, van der Waals, electrostatic, or
hydrogen bonds linkages. The T1R3-comprising receptors
of the invention function when co-expressed in the same
cell, preferably when co-expressed so that they form a
heterodimer, either covalently or non-covalently linked. For
example, T1R1 and T1R3 form a heteromeric receptor, and
T1R2 and T1R3 form a heteromeric receptor.

[0066] A “homodimer” is a dimer receptor comprising two
of the same polypeptide subunits, e.g., two T1R3 polypep-
tides, where the molecules are associated via either covalent,
e.g., through a linker or a chemical bond, or non-covalent,
e.g., ionic, van der Waals, electrostatic, or hydrogen bonds
linkages. The T1R3-comprising receptors of the invention
function when co-expressed in the same cell, preferably
when co-expressed so that they form a homodimer, either
covalently or non-covalently linked.

[0067] A “monomer” is a receptor comprising one
polypeptide subunit, e.g., one T1R3 polypeptide.

[0068] The terms “identical” or percent “identity,” in the
context of two or more nucleic acids or polypeptide
sequences, refer to two or more sequences or subsequences
that are the same or have a specified percentage of amino
acid residues or nucleotides that are the same (i.e., about
60% 1identity, preferably 65%, 70%, 75%, 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
higher identity over a specified region (e.g., nucleotide
sequences SEQ ID NO:1-25), when compared and aligned
for maximum correspondence over a comparison window or
designated region) as measured using a BLAST or BLAST
2.0 sequence comparison algorithms with default parameters
described below, or by manual alignment and visual inspec-
tion (see, e.g., NCBI web site or the like). Such sequences
are then said to be “substantially identical.” This definition
also refers to, or may be applied to, the compliment of a test
sequence. The definition also includes sequences that have
deletions and/or additions, as well as those that have sub-
stitutions. As described below, the preferred algorithms can
account for gaps and the like. Preferably, identity exists over
a region that is at least about 25 amino acids or nucleotides
in length, or more preferably over a region that is 50-100
amino acids or nucleotides in length.

[0069] For sequence comparison, typically one sequence
acts as a reference sequence, to which test sequences are
compared. When using a sequence comparison algorithm,
test and reference sequences are entered into a computer,
subsequence coordinates are designated, if necessary, and
sequence algorithm program parameters are designated.
Preferably, default program parameters can be used, or
alternative parameters can be designated. The sequence
comparison algorithm then calculates the percent sequence
identities for the test sequences relative to the reference
sequence, based on the program parameters.

[0070] A “comparison window”, as used herein, includes
reference to a segment of any one of the number of con-
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tiguous positions selected from the group consisting of from
20 to 600, usually about 50 to about 200, more usually about
100 to about 150 in which a sequence may be compared to
a reference sequence of the same number of contiguous
positions after the two sequences are optimally aligned.
Methods of alignment of sequences for comparison are
well-known in the art. Optimal alignment of sequences for
comparison can be conducted, e.g., by the local homology
algorithm of Smith & Waterman, Adv. Appl. Math. 2:482
(1981), by the homology alignment algorithm of Needleman
& Wunsch, J. Mol. Biol. 48:443 (1970), by the search for
similarity method of Pearson & Lipman, Proc. Nat’l. Acad.
Sci. USA 85:2444 (1988), by computerized implementations
of these algorithms (GAP, BESTFIT, FASTA, and TFASTA
in the Wisconsin Genetics Software Package, Genetics
Computer Group, 575 Science Dr., Madison, Wis.), or by
manual alignment and visual inspection (see, e.g., Current
Protocols in Molecular Biology (Ausubel et al., eds. 1995
supplement)).

[0071] A preferred example of algorithm that is suitable
for determining percent sequence identity and sequence
similarity are the BLAST and BLAST 2.0 algorithms, which
are described in Altschul et al., Nuc. Acids Res. 25:3389-
3402 (1977) and Altschul et al., J. Mol. Biol. 215:403-410
(1990), respectively. BLAST and BLAST 2.0 are used, with
the parameters described herein, to determine percent
sequence identity for the nucleic acids and proteins of the
invention. Software for performing BLAST analyses is
publicly available through the National Center for Biotech-
nology Information (http://www.ncbi.nlm.nih.gov/). This
algorithm involves first identifying high scoring sequence
pairs (HSPs) by identifying short words of length W in the
query sequence, which either match or satisfy some posi-
tive-valued threshold score T when aligned with a word of
the same length in a database sequence. T is referred to as
the neighborhood word score threshold (Altschul et al,
supra). These initial neighborhood word hits act as seeds for
initiating searches to find longer HSPs containing them. The
word hits are extended in both directions along each
sequence for as far as the cumulative alignment score can be
increased. Cumulative scores are calculated using, for nucle-
otide sequences, the parameters M (reward score for a pair
of matching residues; always >0) and N (penalty score for
mismatching residues; always <0). For amino acid
sequences, a scoring matrix is used to calculate the cumu-
lative score. Extension of the word hits in each direction are
halted when: the cumulative alignment score falls off by the
quantity X from its maximum achieved value; the cumula-
tive score goes to zero or below, due to the accumulation of
one or more negative-scoring residue alignments; or the end
of either sequence is reached. The BLAST algorithm param-
eters W, T, and X determine the sensitivity and speed of the
alignment. The BLASTN program (for nucleotide
sequences) uses as defaults a wordlength (W) of 11, an
expectation (E) of 10, M=5, N=-4 and a comparison of both
strands. For amino acid sequences, the BLASTP program
uses as defaults a wordlength of 3, and expectation (E) of 10,
and the BLOSUMBG62 scoring matrix (see Henikoff & Heni-
koff, Proc. Natl. Acad. Sci. USA 89:10915 (1989)) align-
ments (B) of 50, expectation (E) of 10, M=5, N=-4, and a
comparison of both strands.

[0072] The terms “polypeptide,”“peptide,” and “protein”
are used interchangeably herein to refer to a polymer of
amino acid residues. The terms apply to amino acid poly-
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mers in which one or more amino acid residue is an artificial
chemical mimetic of a corresponding naturally occurring
amino acid, as well as to naturally occurring amino acid
polymers and non-naturally occurring amino acid polymer.

[0073] The term “amino acid” refers to naturally occurring
and synthetic amino acids, enantiomers (D- and L-forms),
and achiral amino acids, as well as amino acid analogs and
amino acid mimetics that function in a manner similar to the
naturally occurring amino acids. Naturally occurring amino
acids are those encoded by the genetic code, as well as those
amino acids that are later modified, e.g., hydroxyproline,
y-carboxyglutamate, and O-phosphoserine. Amino acid ana-
logs refers to compounds that have the same basic chemical
structure as a naturally occurring amino acid, i.e., an a
carbon that is bound to a hydrogen, a carboxyl group, an
amino group, and an R group, e.g., homoserine, norleucine,
methionine sulfoxide, methionine methyl sulfonium. Such
analogs have modified R groups (e.g., norleucine) or modi-
fied peptide backbones, but retain the same basic chemical
structure as a naturally occurring amino acid. Amino acid
mimetics refers to chemical compounds that have a structure
that is different from the general chemical structure of an
amino acid, but that functions in a manner similar to a
naturally occurring amino acid.

[0074] Amino acids may be referred to herein by either
their commonly known three letter symbols or by the
one-letter symbols recommended by the ITUPAC-IUB Bio-
chemical Nomenclature Commission. Nucleotides, likewise,
may be referred to by their commonly accepted single-letter
codes.

[0075] “Conservatively modified variants” applies to both
amino acid and nucleic acid sequences. With respect to
particular nucleic acid sequences, conservatively modified
variants refers to those nucleic acids which encode identical
or essentially identical amino acid sequences, or where the
nucleic acid does not encode an amino acid sequence, to
essentially identical sequences. Because of the degeneracy
of the genetic code, a large number of functionally identical
nucleic acids encode any given protein. For instance, the
codons GCA, GCC, GCG and GCU all encode the amino
acid alanine. Thus, at every position where an alanine is
specified by a codon, the codon can be altered to any of the
corresponding codons described without altering the
encoded polypeptide. Such nucleic acid variations are
“silent variations,” which are one species of conservatively
modified variations. Every nucleic acid sequence herein
which encodes a polypeptide also describes every possible
silent variation of the nucleic acid. One of skill will recog-
nize that each codon in a nucleic acid (except AUG, which
is ordinarily the only codon for methionine, and TGG, which
is ordinarily the only codon for tryptophan) can be modified
to yield a functionally identical molecule. Accordingly, each
silent variation of a nucleic acid which encodes a polypep-
tide is implicit in each described sequence with respect to the
expression product, but not with respect to actual probe
sequences.

[0076] As to amino acid sequences, one of skill will
recognize that individual substitutions, deletions or addi-
tions to a nucleic acid, peptide, polypeptide, or protein
sequence which alters, adds or deletes a single amino acid or
a small percentage of amino acids in the encoded sequence
is a “conservatively modified variant” where the alteration
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results in the substitution of an amino acid with a chemically
similar amino acid. Conservative substitution tables provid-
ing functionally similar amino acids are well known in the
art. Such conservatively modified variants are in addition to
and do not exclude polymorphic variants, interspecies
homologs, and alleles of the invention.

[0077] The following eight groups each contain amino
acids that are conservative substitutions for one another: 1)
Alanine (A), Glycine (G); 2) Aspartic acid (D), Glutamic
acid (E); 3) Asparagine (N), Glutamine (Q); 4) Arginine (R),
Lysine (K); 5) Isoleucine (I), Leucine (L), Methionine (M),
Valine (V); 6) Phenylalanine (F), Tyrosine (Y), Tryptophan
(W); 7) Serine (S), Threonine (T); and 8) Cysteine (C),
Methionine (M) (see, e.g., Creighton, Proteins (1984)).

[0078] Macromolecular structures such as polypeptide
structures can be described in terms of various levels of
organization. For a general discussion of this organization,
see, e.g., Alberts et al., Molecular Biology of the Cell (3"
ed., 1994) and Cantor and Schimmel, Biophysical Chemistry
Part I: The Conformation of Biological Macromolecules
(1980). “Primary structure” refers to the amino acid
sequence of a particular peptide. “Secondary structure”
refers to locally ordered, three dimensional structures within
a polypeptide. These structures are commonly known as
domains, e.g., extracellular domains, transmembrane
domains, and cytoplasmic domains. Domains are portions of
a polypeptide that form a compact unit of the polypeptide
and are typically 15 to 350 amino acids long. Typical
domains are made up of sections of lesser organization such
as stretches of fP-sheet and a-helices. “Tertiary structure”
refers to the complete three dimensional structure of a
polypeptide monomer. “Quaternary structure” refers to the
three dimensional structure formed by the noncovalent asso-
ciation of independent tertiary units. Anisotropic terms are
also known as energy terms.

[0079] “Nucleic acid” refers to deoxyribonucleotides or
ribonucleotides and polymers thereof in either single- or
double-stranded form, as well as the complements of any
such sequence. Also included are DNA, cDNA, RNA,
polynucleotides, nucleotides, and the like. The term encom-
passes nucleic acids containing known nucleotide analogs or
modified backbone residues or linkages, which are synthetic,
naturally occurring, and non-naturally occurring, which
have similar binding properties as the reference nucleic acid,
and which are metabolized in a manner similar to the
reference nucleotides. Examples of such analogs include,
without limitation, phosphorothioates, phosphoramidates,
methyl phosphonates, chiral-methyl phosphonates, 2-O-me-
thyl ribonucleotides, peptide-nucleic acids (PNAs).

[0080] A particular nucleic acid sequence also implicitly
encompasses “splice variants.” Similarly, a particular pro-
tein encoded by a nucleic acid implicitly encompasses any
protein encoded by a splice variant of that nucleic acid.
“Splice variants,” as the name suggests, are products of
alternative splicing of a gene. After transcription, an initial
nucleic acid transcript may be spliced such that different
(alternate) nucleic acid splice products encode different
polypeptides. Mechanisms for the production of splice vari-
ants vary, but include alternate splicing of exons. Alternate
polypeptides derived from the same nucleic acid by read-
through transcription are also encompassed by this defini-



US 2005/0106571 A1l

tion. Any products of a splicing reaction, including recom-
binant forms of the splice products, are included in this
definition.

[0081] A “label” or a “detectable moiety” is a composition
detectable by spectroscopic, photochemical, biochemical,
immunochemical, chemical, or other physical means. For
example, useful labels include >?P, fluorescent dyes, elec-
tron-dense reagents, enzymes (e.g., as commonly used in an
ELISA), biotin, digoxigenin, or haptens and proteins which
can be made detectable, e.g., by incorporating a radiolabel
into the peptide or used to detect antibodies specifically
reactive with the peptide.

[0082] The term “recombinant” when used with reference,
e.g., to a cell, or nucleic acid, protein, or vector, indicates
that the cell, nucleic acid, protein or vector, has been
modified by the introduction of a heterologous nucleic acid
or protein or the alteration of a native nucleic acid or protein,
or that the cell is derived from a cell so modified. Thus, for
example, recombinant cells express genes that are not found
within the native (non-recombinant) form of the cell or
express native genes that are otherwise abnormally
expressed, under expressed or not expressed at all.

[0083] The term “heterologous” when used with reference
to portions of a nucleic acid indicates that the nucleic acid
comprises two or more subsequences that are not found in
the same relationship to each other in nature. For instance,
the nucleic acid is typically recombinantly produced, having
two or more sequences from unrelated genes arranged to
make a new functional nucleic acid, e.g., a promoter from
one source and a coding region from another source. Simi-
larly, a heterologous protein indicates that the protein com-
prises two or more subsequences that are not found in the
same relationship to each other in nature (e.g., a fusion
protein).

[0084] The phrase “stringent hybridization conditions”
refers to conditions under which a probe will hybridize to its
target subsequence, typically in a complex mixture of
nucleic acids, but to no other sequences. Stringent condi-
tions are sequence-dependent and will be different in dif-
ferent circumstances. Longer sequences hybridize specifi-
cally at higher temperatures. An extensive guide to the
hybridization of nucleic acids is found in Tijssen, Tech-
niques in Biochemistry and Molecular Biology—Hybridiza-
tion with Nucleic Probes, “Overview of principles of hybrid-
ization and the strategy of nucleic acid assays” (1993).
Generally, stringent conditions are selected to be about
5-10° C. lower than the thermal melting point (T,,) for the
specific sequence at a defined ionic strength pH. The T, is
the temperature (under defined ionic strength, pH, and
nucleic concentration) at which 50% of the probes comple-
mentary to the target hybridize to the target sequence at
equilibrium (as the target sequences are present in excess, at
T, 50% of the probes are occupied at equilibrium). Strin-
gent conditions may also be achieved with the addition of
destabilizing agents such as formamide. For selective or
specific hybridization, a positive signal is at least two times
background, preferably 10 times background hybridization.
Exemplary stringent hybridization conditions can be as
following: 50% formamide, 5xSSC, and 1% SDS, incubat-
ing at 42° C., or, 5xSSC, 1% SDS, incubating at 65° C., with
wash in 0.2xSSC, and 0.1% SDS at 65° C.

[0085] Nucleic acids that do not hybridize to each other
under stringent conditions are still substantially identical if
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the polypeptides which they encode are substantially iden-
tical. This occurs, for example, when a copy of a nucleic acid
is created using the maximum codon degeneracy permitted
by the genetic code. In such cases, the nucleic acids typically
hybridize under moderately stringent hybridization condi-
tions. Exemplary “moderately stringent hybridization con-
ditions” include a hybridization in a buffer of 40% forma-
mide, 1 M NaCl, 1% SDS at 37° C., and a wash in 1xSSC
at 45° C. A positive hybridization is at least twice back-
ground. Those of ordinary skill will readily recognize that
alternative hybridization and wash conditions can be utilized
to provide conditions of similar stringency. Additional
guidelines for determining hybridization parameters are
provided in numerous reference, e.g., and Current Profocols
in Molecular Biology, ed. Ausubel, et al.

[0086] For PCR, a temperature of about 36° C. is typical
for low stringency amplification, although annealing tem-
peratures may vary between about 32° C. and 48° C.
depending on primer length. For high stringency PCR
amplification, a temperature of about 62° C. is typical,
although high stringency annealing temperatures can range
from about 50° C. to about 65° C., depending on the primer
length and specificity. Typical cycle conditions for both high
and low stringency amplifications include 30-40 cycles of
the following conditions: a denaturation phase of 90° C.-95°
C. for 30 sec-2 min., an annealing phase lasting 30 sec.-2
min., and an extension phase of about 72° C. for 1-2 min.
Protocols and guidelines for low and high stringency ampli-
fication reactions are provided, e.g., in Innis et al., PCR
Protocols, A Guide to Methods and Applications (1990).

[0087] “Antibody” refers to a polypeptide comprising a
framework region from an immunoglobulin gene or frag-
ments thereof that specifically binds and recognizes an
antigen. The recognized immunoglobulin genes include the
kappa, lambda, alpha, gamma, delta, epsilon, and mu con-
stant region genes, as well as the myriad immunoglobulin
variable region genes. Light chains are classified as either
kappa or lambda. Heavy chains are classified as gamma, mu,
alpha, delta, or epsilon, which in turn define the immuno-
globulin classes, IgG, IgM, IgA, IgD and IgE, respectively.
Typically, the antigen-binding region of an antibody will be
most critical in specificity and affinity of binding.

[0088] An exemplary immunoglobulin (antibody) struc-
tural unit comprises a tetramer. Each tetramer is composed
of two identical pairs of polypeptide chains, each pair having
one “light” (about 25 kD) and one “heavy” chain (about
50-70 kD). The N-terminus of each chain defines a variable
region of about 100 to 110 or more amino acids primarily
responsible for antigen recognition. The terms variable light
chain (V) and variable heavy chain (Vi) refer to these light
and heavy chains respectively.

[0089] Antibodies exist, e.g., as intact immunoglobulins
or as a number of well-characterized fragments produced by
digestion with various peptidases. Thus, for example, pepsin
digests an antibody below the disulfide linkages in the hinge
region to produce F(ab)',, a dimer of Fab which itself is a
light chain joined to V-Cyl by a disulfide bond. The
F(ab)' may be reduced under mild conditions to break the
disulfide linkage in the hinge region, thereby converting the
F(ab)', dimer into an Fab' monomer. The Fab' monomer is
essentially Fab with part of the hinge region (see Funda-
mental Immunology (Paul ed., 3d ed. 1993). While various
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antibody fragments are defined in terms of the digestion of
an intact antibody, one of skill will appreciate that such
fragments may be synthesized de novo either chemically or
by using recombinant DNA methodology. Thus, the term
antibody, as used herein, also includes antibody fragments
either produced by the modification of whole antibodies, or
those synthesized de novo using recombinant DNA meth-
odologies (e.g., single chain Fv) or those identified using
phage display libraries (see, ¢.g., McCafferty et al., Nature
348:552-554 (1990)).

[0090] For preparation of antibodies, e.g., recombinant,
monoclonal, or polyclonal antibodies, many technique
known in the art can be used (see, e.g., Kohler & Milstein,
Nature 256:495-497 (1975); Kozbor et al., Immunology
Today 4: 72 (1983); Cole et al., pp. 77-96 in Monoclonal
Antibodies and Cancer Therapy, Alan R. Liss, Inc. (1985);
Coligan, Current Protocols in Immunology (1991); Harlow
& Lane, Antibodies, A Laboratory Manual (1988); and
Goding, Monoclonal Antibodies: Principles and Practice
(2d ed. 1986)). Techniques for the production of single chain
antibodies (U.S. Pat. No. 4,946,778) can be adapted to
produce antibodies to polypeptides of this invention. Also,
transgenic mice, or other organisms such as other mammals,
may be used to express humanized antibodies. Alternatively,
phage display technology can be used to identify antibodies
and heteromeric Fab fragments that specifically bind to
selected antigens (sce, e.g., McCafferty et al, Nature
348:552-554 (1990); Marks et al., Biotechnology 10:779-
783 (1992)).

[0091] A “chimeric antibody” is an antibody molecule in
which (a) the constant region, or a portion thereof, is altered,
replaced or exchanged so that the antigen binding site
(variable region) is linked to a constant region of a different
or altered class, effector function and/or species, or an
entirely different molecule which confers new properties to
the chimeric antibody, e.g., an enzyme, toxin, hormone,
growth factor, drug, etc.; or (b) the variable region, or a
portion thereof, is altered, replaced or exchanged with a
variable region having a different or altered antigen speci-
ficity.

[0092] In one embodiment, the antibody is conjugated to
an “effector” moiety. The effector moiety can be any number
of molecules, including labeling moieties such as radioac-
tive labels or fluorescent labels, or can be a therapeutic
moiety. In one aspect the antibody modulates the activity of
the protein.

[0093] The phrase “specifically (or selectively) binds” to
an antibody or “specifically (or selectively) immunoreactive
with,” when referring to a protein or peptide, refers to a
binding reaction that is determinative of the presence of the
protein, often in a heterogeneous population of proteins and
other biologics. Thus, under designated immunoassay con-
ditions, the specified antibodies bind to a particular protein
at least two times the background and more typically more
than 10 to 100 times background. Specific binding to an
antibody under such conditions requires an antibody that is
selected for its specificity for a particular protein. For
example, polyclonal antibodies raised to a T1R protein or a
homodimeric or heterodimeric T1R3-comprising taste
receptor comprising a sequence of or encoded by SEQ ID
NO:1-25, polymorphic variants, alleles, orthologs, and con-
servatively modified variants, or splice variants, or portions
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thereof, can be selected to obtain only those polyclonal
antibodies that are specifically immunoreactive with T1R
proteins and/or homodimeric or heterodimeric T1R3-com-
prising taste receptors and not with other proteins. In one
embodiment, the antibodies react with a homodimeric
T1R3-comprising taste receptor, but not with individual
protein members of the T1R family. This selection may be
achieved by subtracting out antibodies that cross-react with
other molecules. A variety of immunoassay formats may be
used to select antibodies specifically immunoreactive with a
particular protein. For example, solid-phase ELISA immu-
noassays are routinely used to select antibodies specifically
immunoreactive with a protein (see, e.g., Harlow & Lane,
Antibodies, A Laboratory Manual (1988) for a description of
immunoassay formats and conditions that can be used to
determine specific immunoreactivity).

[0094] TIsolation of Nucleic Acids Encoding T1R Family
Members

[0095] This invention relies on routine techniques in the
field of recombinant genetics. Basic texts disclosing the
general methods of use in this invention include Sambrook
et al., Molecular Cloning, A Laboratory Manual (2nd ed.
1989); Kriegler, Gene Transfer and Expression: A Labora-
tory Manual (1990); and Current Protocols in Molecular
Biology (Ausubel et al., eds., 1994)).

[0096] TIR nucleic acids, polymorphic variants,
orthologs, and alleles that are substantially identical to an
amino acid sequences disclosed herein can be isolated using
T1R nucleic acid probes and oligonucleotides under strin-
gent hybridization conditions, by screening libraries. Alter-
natively, expression libraries can be used to clone T1R
protein, polymorphic variants, orthologs, and alleles by
detecting expressed homologs immunologically with antis-
era or purified antibodies made against human TIR or
portions thereof.

[0097] To make a cDNA library, one should choose a
source that is rich in T1R RNA, e.g., taste buds such as
circumvallate, foliate, fungiform, and palate. The mRNA is
then made into cDNA using reverse transcriptase, ligated
into a recombinant vector, and transfected into a recombi-
nant host for propagation, screening and cloning. Methods
for making and screening cDNA libraries are well known
(see, e.g., Gubler & Hoffman, Gene 25:263-269 (1983);
Sambrook et al., supra; Ausubel et al., supra).

[0098] For a genomic library, the DNA is extracted from
the tissue and either mechanically sheared or enzymatically
digested to yield fragments of about 12-20 kb. The frag-
ments are then separated by gradient centrifugation from
undesired sizes and are constructed in bacteriophage lambda
vectors. These vectors and phage are packaged in vitro.
Recombinant phage are analyzed by plaque hybridization as
described in Benton & Davis, Science 196:180-182 (1977).
Colony hybridization is carried out as generally described in
Grunstein et al., Proc. Natl. Acad. Sci. USA., 72:3961-3965
(1975).

[0099] An alternative method of isolating T1R nucleic
acid and its orthologs, alleles, mutants, polymorphic vari-
ants, and conservatively modified variants combines the use
of synthetic oligonucleotide primers and amplification of an
RNA or DNA template (see U.S. Pat. Nos. 4,683,195 and
4,683,202; PCR Protocols: A Guide to Methods and Appli-
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cations (Innis et al., eds, 1990)). Methods such as poly-
merase chain reaction (PCR) and ligase chain reaction
(LCR) can be used to amplify nucleic acid sequences of
human T1R directly from mRNA, from cDNA, from
genomic libraries or cDNA libraries. Degenerate oligonucle-
otides can be designed to amplify T1R homologs using the
sequences provided herein. Restriction endonuclease sites
can be incorporated into the primers. Polymerase chain
reaction or other in vitro amplification methods may also be
useful, for example, to clone nucleic acid sequences that
code for proteins to be expressed, to make nucleic acids to
use as probes for detecting the presence of T1R encoding
mRNA in physiological samples, for nucleic acid sequenc-
ing, or for other purposes. Genes amplified by the PCR
reaction can be purified from agarose gels and cloned into an
appropriate vector.

[0100] Gene expression of T1R can also be analyzed by
techniques known in the art, e.g., reverse transcription and
amplification of mRNA, isolation of total RNA or poly A*
RNA, northern blotting, dot blotting, in situ hybridization,
RNase protection, high density polynucleotide array tech-
nology, e.g., and the like.

[0101] Nucleic acids encoding T1R protein can be used
with high density oligonucleotide array technology (e.g.,
GeneChip™) to identify TIR protein, orthologs, alleles,
conservatively modified variants, and polymorphic variants
in this invention (see, e.g., Gunthand et al., AIDS Res. Hum.
Retroviruses 14: 869-876 (1998); Kozal et al., Nat. Med.
2:753-759 (1996); Matson et al., Anal. Biochem. 224:110-
106 (1995); Lockhart et al., Nat. Biotechnol. 14:1675-1680
(1996); Gingeras et al., Genome Res. 8:435-448 (1998);
Hacia et al., Nucleic Acids Res. 26:3865-3866 (1998)).

[0102] The gene for T1R is typically cloned into interme-
diate vectors before transformation into prokaryotic or
eukaryotic cells for replication and/or expression. These
intermediate vectors are typically prokaryote vectors, e.g.,
plasmids, or shuttle vectors.

[0103] Expression in Prokaryotes and Eukaryotes

[0104] To obtain high level expression of a cloned gene,
such as those cDNAs encoding a T1R protein, one typically
subclones T1R into an expression vector that contains a
strong promoter to direct transcription, a transcription/trans-
lation terminator, and if for a nucleic acid encoding a
protein, a ribosome binding site for translational initiation.
The T1R nucleic acids can be co-expressed or separately
expressed, preferably co-expressed on the same or a differ-
ent vector. Suitable bacterial promoters are well known in
the art and described, e.g., in Sambrook et al., and Ausubel
et al, supra. Bacterial expression systems for expressing the
T1R protein are available in, e.g., E. coli, Bacillus sp., and
Salmonella (Palva et al., Gene 22:229-235 (1983); Mosbach
et al., Narture 302:543-545 (1983). Kits for such expression
systems are commercially available. Eukaryotic expression
systems for mammalian cells, yeast, and insect cells are well
known in the art and are also commercially available. In one
preferred embodiment, retroviral expression systems are
used in the present invention.

[0105] Selection of the promoter used to direct expression
of a heterologous nucleic acid depends on the particular
application. The promoter is preferably positioned about the
same distance from the heterologous transcription start site
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as it is from the transcription start site in its natural setting.
As is known in the art, however, some variation in this
distance can be accommodated without loss of promoter
function.

[0106] In addition to the promoter, the expression vector
typically contains a transcription unit or expression cassette
that contains all the additional elements required for the
expression of the T1R encoding nucleic acid in host cells. A
typical expression cassette thus contains a promoter oper-
ably linked to the nucleic acid sequence encoding T1R and
signals required for efficient polyadenylation of the tran-
script, ribosome binding sites, and translation termination.
Additional elements of the cassette may include enhancers
and, if genomic DNA is used as the structural gene, introns
with functional splice donor and acceptor sites.

[0107] In addition to a promoter sequence, the expression
cassette should also contain a transcription termination
region downstream of the structural gene to provide for
efficient termination. The termination region may be
obtained from the same gene as the promoter sequence or
may be obtained from different genes.

[0108] The particular expression vector used to transport
the genetic information into the cell is not particularly
critical. Any of the conventional vectors used for expression
in eukaryotic or prokaryotic cells may be used. Standard
bacterial expression vectors include plasmids such as
pBR322 based plasmids, pSKF, pET23D, and fusion expres-
sion systems such as MBP, GST, and LacZ. Epitope tags can
also be added to recombinant proteins to provide convenient
methods of isolation, e.g., c-myc. Sequence tags may be
included in an expression cassette for nucleic acid rescue.
Markers such as fluorescent proteins, green or red fluores-
cent protein, B-gal, CAT, and the like can be included in the
vectors as markers for vector transduction.

[0109] Expression vectors containing regulatory elements
from eukaryotic viruses are typically used in eukaryotic
expression vectors, e.g., SV40 vectors, papilloma virus
vectors, retroviral vectors, and vectors derived from Epstein-
Barr virus. Other exemplary eukaryotic vectors include
PMSG, pAVO009/A™, pMTO10/A*, pMAMneo-5, baculovi-
rus pDSVE, and any other vector allowing expression of
proteins under the direction of the CMV promoter, SV40
early promoter, SV40 later promoter, metallothionein pro-
moter, murine mammary tumor virus promoter, Rous sar-
coma virus promoter, polyhedrin promoter, or other promot-
ers shown effective for expression in eukaryotic cells.

[0110] Expression of proteins from eukaryotic vectors can
be also be regulated using inducible promoters. With induc-
ible promoters, expression levels are tied to the concentra-
tion of inducing agents, such as tetracycline or ecdysone, by
the incorporation of response elements for these agents into
the promoter. Generally, high level expression is obtained
from inducible promoters only in the presence of the induc-
ing agent; basal expression levels are minimal.

[0111] In one embodiment, the vectors of the invention
have a regulatable promoter, e.g., tet-regulated systems and
the RU-486 system (see, ¢.g., Gossen & Bujard, Proc. Nat’l
Acad. Sci. USA 89:5547 (1992); Oligino et al., Gene Ther.
5:491-496 (1998); Wang et al., Gene Ther 4:432-441
(1997); Neering et al., Blood 88:1147-1155 (1996); and
Rendahl et al., Nat. Biotechnol. 16:757-761 (1998)). These
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impart small molecule control on the expression of the
candidate target nucleic acids. This beneficial feature can be
used to determine that a desired phenotype is caused by a
transfected cDNA rather than a somatic mutation.

[0112] Some expression systems have markers that pro-
vide gene amplification such as thymidine kinase and dihy-
drofolate reductase. Alternatively, high yield expression
systems not involving gene amplification are also suitable,
such as using a baculovirus vector in insect cells, with a T1IR
encoding sequence under the direction of the polyhedrin
promoter or other strong baculovirus promoters.

[0113] The elements that are typically included in expres-
sion vectors also include a replicon that functions in E. coli,
a gene encoding antibiotic resistance to permit selection of
bacteria that harbor recombinant plasmids, and unique
restriction sites in nonessential regions of the plasmid to
allow insertion of eukaryotic sequences. The particular
antibiotic resistance gene chosen is not critical, any of the
many resistance genes known in the art are suitable. The
prokaryotic sequences are preferably chosen such that they
do not interfere with the replication of the DNA in eukary-
otic cells, if necessary.

[0114] Standard transfection methods are used to produce
bacterial, mammalian, yeast or insect cell lines that express
large quantities of T1R protein, which are then purified using
standard techniques (see, e.g., Colley et al., J. Biol. Chem.
264:17619-17622 (1989); Guide to Protein Purification, in
Methods in Enzymology, vol. 182 (Deutscher, ed., 1990)).
Transformation of eukaryotic and prokaryotic cells are per-
formed according to standard techniques (see, e.g., Morri-
son, J Bact. 132:349-351 (1977); Clark-Curtiss & Curtiss,
Methods in Enzymology 101:347-362 (Wu et al., eds, 1983).

[0115] Any of the well-known procedures for introducing
foreign nucleotide sequences into host cells may be used.
These include the use of calcium phosphate transfection,
polybrene, protoplast fusion, electroporation, biolistics,
liposomes, microinjection, plasma vectors, viral vectors and
any of the other well known methods for introducing cloned
genomic DNA, cDNA, synthetic DNA or other foreign
genetic material into a host cell (see, e.g., Sambrook et al.,
supra). It is only necessary that the particular genetic engi-
neering procedure used be capable of successfully introduc-
ing at least one gene into the host cell capable of expressing
T1R.

[0116] After the expression vector is introduced into the
cells, the transfected cells are cultured under conditions
favoring expression of T1R, which is recovered from the
culture using standard techniques identified below.

Purification of T1R Polypeptides

[0117] Either naturally occurring or recombinant T1R
polypeptides or T1R3-comprising receptors can be purified
for use in functional assays. Naturally occurring T1R pro-
teins or T1R3-comprising receptors can be purified, e.g.,
from human tissue. Recombinant T1R proteins or T1R3-
comprising receptors can be purified from any suitable
expression system. T1R polypeptides are typically co-ex-
pressed in the same cell to form T1R3-comprising receptors.

[0118] The T1R protein or TIR3-comprising receptor may
be purified to substantial purity by standard techniques,
including selective precipitation with such substances as
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ammonium sulfate; column chromatography, immunopuri-
fication methods, and others (see, e.g., Scopes, Profein
Purification: Principles and Practice (1982); U.S. Pat. No.
4,673,641; Ausubel et al., supra; and Sambrook et al., supra).

[0119] A number of procedures can be employed when
recombinant T1R protein or T1R3-comprising receptor is
being purified. For example, proteins having established
molecular adhesion properties can be reversible fused to the
T1R protein or T1IR3-comprising receptor. With the appro-
priate ligand, T1R protein or T1R3-comprising receptor can
be selectively adsorbed to a purification column and then
freed from the column in a relatively pure form. The fused
protein is then removed by enzymatic activity. Finally, T1R
protein or T1R3-comprising receptor could be purified using
immunoaffinity columns.

[0120] A. Purification of T1R from Recombinant Bacteria

[0121] Recombinant proteins are expressed by trans-
formed bacteria in large amounts, typically after promoter
induction; but expression can be constitutive. Promoter
induction with IPTG is one example of an inducible pro-
moter system. Bacteria are grown according to standard
procedures in the art. Fresh or frozen bacteria cells are used
for isolation of protein.

[0122] Proteins expressed in bacteria may form insoluble
aggregates (“inclusion bodies”). Several protocols are suit-
able for purification of T1R protein or T1R3-comprising
receptor inclusion bodies. For example, purification of inclu-
sion bodies typically involves the extraction, separation
and/or purification of inclusion bodies by disruption of
bacterial cells, e.g., by incubation in a buffer of 50 mM
TRIS/HCL pH 7.5, 50 mM NaCl, 5 mM MgCl,, 1 mM DTT,
0.1 mM ATP, and 1 mM PMSF. The cell suspension can be
lysed using 2-3 passages through a French Press, homog-
enized using a Polytron (Brinkman Instruments) or soni-
cated on ice. Alternate methods of lysing bacteria are
apparent to those of skill in the art (see, e.g., Sambrook et al.,
supra; Ausubel et al., supra).

[0123] If necessary, the inclusion bodies are solubilized,
and the lysed cell suspension is typically centrifuged to
remove unwanted insoluble matter. Proteins that formed the
inclusion bodies may be renatured by dilution or dialysis
with a compatible buffer. Suitable solvents include, but are
not limited to urea (from about 4 M to about 8 M),
formamide (at least about 80%, volume/volume basis), and
guanidine hydrochloride (from about 4 M to about 8 M).
Some solvents which are capable of solubilizing aggregate-
forming proteins, for example SDS (sodium dodecyl sul-
fate), 70% formic acid, are inappropriate for use in this
procedure due to the possibility of irreversible denaturation
of the proteins, accompanied by a lack of immunogenicity
and/or activity. Although guanidine hydrochloride and simi-
lar agents are denaturants, this denaturation is not irrevers-
ible and renaturation may occur upon removal (by dialysis,
for example) or dilution of the denaturant, allowing re-
formation of immunologically and/or biologically active
protein. Other suitable buffers are known to those skilled in
the art. Human T1R proteins or T1R3-comprising receptors
are separated from other bacterial proteins by standard
separation techniques, e.g., with Ni-NTA agarose resin.

[0124] Alternatively, it is possible to purify T1R protein or
T1R3-comprising receptor from bacteria periplasm. After
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lysis of the bacteria, when the T1R protein or T1R3-
comprising receptor is exported into the periplasm of the
bacteria, the periplasmic fraction of the bacteria can be
isolated by cold osmotic shock in addition to other methods
known to skill in the art. To isolate recombinant proteins
from the periplasm, the bacterial cells are centrifuged to
form a pellet. The pellet is resuspended in a buffer contain-
ing 20% sucrose. To lyse the cells, the bacteria are centri-
fuged and the pellet is resuspended in ice-cold 5 mM MgSO,,
and kept in an ice bath for approximately 10 minutes. The
cell suspension is centrifuged and the supernatant decanted
and saved. The recombinant proteins present in the super-
natant can be separated from the host proteins by standard
separation techniques well known to those of skill in the art.

[0125] B. Standard Protein Separation Techniques for
Purifying T1R Proteins

[0126] Solubility Fractionation

[0127] Often as an initial step, particularly if the protein
mixture is compleX, an initial salt fractionation can separate
many of the unwanted host cell proteins (or proteins derived
from the cell culture media) from the recombinant protein of
interest. The preferred salt is ammonium sulfate. Ammo-
nium sulfate precipitates proteins by effectively reducing the
amount of water in the protein mixture. Proteins then
precipitate on the basis of their solubility. The more hydro-
phobic a protein is, the more likely it is to precipitate at
lower ammonium sulfate concentrations. A typical protocol
includes adding saturated ammonium sulfate to a protein
solution so that the resultant ammonium sulfate concentra-
tion is between 20-30%. This concentration will precipitate
the most hydrophobic of proteins. The precipitate is then
discarded (unless the protein of interest is hydrophobic) and
ammonium sulfate is added to the supernatant to a concen-
tration known to precipitate the protein of interest. The
precipitate is then solubilized in buffer and the excess salt
removed if necessary, either through dialysis or diafiltration.
Other methods that rely on solubility of proteins, such as
cold ethanol precipitation, are well known to those of skill
in the art and can be used to fractionate complex protein
mixtures.

[0128] Size Differential Filtration

[0129] The molecular weight of the T1R proteins or TIR3-
comprising receptors can be used to isolate it from proteins
of greater and lesser size using ultrafiltration through mem-
branes of different pore size (for example, Amicon or
Millipore membranes). As a first step, the protein mixture is
ultrafiltered through a membrane with a pore size that has a
lower molecular weight cut-off than the molecular weight of
the protein of interest. The retentate of the ultrafiltration is
then ultrafiltered against a membrane with a molecular cut
off greater than the molecular weight of the protein of
interest. The recombinant protein will pass through the
membrane into the filtrate. The filtrate can then be chro-
matographed as described below.

[0130] Column Chromatography

[0131] The T1R proteins or TIR3-comprising receptors
can also be separated from other proteins on the basis of its
size, net surface charge, hydrophobicity, and affinity for
ligands. In addition, antibodies raised against proteins can be
conjugated to column matrices and the proteins immunopu-
rified. All of these methods are well known in the art. It will
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be apparent to one of skill that chromatographic techniques
can be performed at any scale and using equipment from
many different manufacturers (e.g., Pharmacia Biotech).

[0132] Assays for Modulators of T1R Protein
[0133] A. Assays

[0134] Modulation of a TIR3-comprising taste receptor,
and corresponding modulation of taste, can be assessed
using a variety of in vitro and in vivo assays. Such assays
can be used to test for inhibitors and activators of T1R3-
comprising taste receptors, and, consequently, inhibitors and
activators of taste. Such modulators of T1R3-comprising
sweet taste receptors, which are involved in taste signal
transduction. Modulators of T1R3-comprising taste recep-
tors are tested using either recombinant or naturally occur-
ring T1R3-comprising taste receptors, preferably human
receptors.

[0135] In one embodiment, the monomeric or
homodimeric T1R3-comprising receptors of the invention
can be used to screen for naturally occurring or artificial
sweet tasting molecules, e.g., small organic molecules,
amino acids, peptides, carbohydrates, lipids, polysaccha-
rides, etc. For example, homodimeric or monomeric T1R3-
comprising receptors of the invention recognize naturally
occurring sweet tastants, as described below in the example
section. Such receptors can be used to screen for artificial
sweeteners, or altered naturally occurring sweeteners, that
mimic the naturally occurring sugar ligands of the
homodimeric or monomeric T1R3-comprising receptor.

[0136] Preferably, the TIR3-comprising taste receptor will
have a sequence as encoded by a sequence provided herein
or a conservatively modified variant thereof. Alternatively,
the T1R3-comprising taste receptor of the assay will be
derived from a eukaryote and include an amino acid subse-
quence having substantial amino acid sequence identity to
the sequences provided herein or is encoded by a nucleotide
sequence that hybridizes under stringent conditions (mod-
erate or high) to a nucleotide sequence as described herein.
Generally, the amino acid sequence identity will be at least
60%, preferably at least 65%, 70%, 75%, 80%, 85%, or
90%, most preferably at least 95%.

[0137] Measurement of sweet taste signal transduction or
loss-of-sweet taste signal transduction phenotype on T1R3-
comprising taste receptor or cell expressing the T1R3-
comprising taste receptor, either recombinant or naturally
occurring, can be performed using a variety of assays, in
vitro, in vivo, and ex vivo, as described herein. A suitable
physical, chemical or phenotypic change that affects activity
or binding can be used to assess the influence of a test
compound on the polypeptide of this invention. When the
functional effects are determined using intact cells or ani-
mals, one can also measure a variety of effects such as, in the
case of signal transduction, e.g., ligand binding, hormone
release, transcriptional changes to both known and unchar-
acterized genetic markers (e.g., northern blots), changes in
cell metabolism such as pH changes, and changes in intra-
cellular second messengers such as Ca2+, IP3, cGMP, or

cAMP.
[0138] In Vitro Assays

[0139] Assays to identify compounds with TIR3-compris-
ing taste receptor modulating activity can be performed in
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vitro. Such assays can use a full length T1R3-comprising
taste receptor or a variant thereof, or a fragment of a
T1R3-comprising taste receptor, such as an extracellular
domain, fused to a heterologous protein to form a chimera
(see, e.g., WO 01/66563, WO 03/001876, WO 02/064631,
and WO 03/004992). Purified recombinant or naturally
occurring T1R3-comprising taste receptor can be used in the
in vitro methods of the invention. In addition to purified
T1R3-comprising taste receptor, the recombinant or natu-
rally occurring T1R3-comprising taste receptor can be part
of a cellular lysate or a cell membrane. As described below,
the binding assay can be either solid state or soluble.
Preferably, the protein or membrane is bound to a solid
support, either covalently or non-covalently. Often, the in
vitro assays of the invention are ligand binding or ligand
affinity assays, either non-competitive or competitive (with
known extracellular ligands as described herein, or with a
known intracellular ligand GTP). Other in vitro assays
include measuring changes in spectroscopic (e.g., fluores-
cence, absorbance, refractive index), hydrodynamic (e.g.,
shape), chromatographic, or solubility properties for the
protein.

[0140] In one embodiment, a high throughput binding
assay is performed in which the T1R3-comprising taste
receptor or chimera comprising a fragment thereof is con-
tacted with a potential modulator and incubated for a suit-
able amount of time. In one embodiment, the potential
modulator is bound to a solid support, and the T1R3-
comprising taste receptor is added. In another embodiment,
the T1R3-comprising taste receptor is bound to a solid
support. A wide variety of modulators can be used, as
described below, including small-organic molecules, pep-
tides, antibodies, and T1R3-comprising taste receptor ligand
analogs. A wide variety of assays can be used to identify
T1R3-comprising taste receptor-modulator binding, includ-
ing labeled protein-protein binding assays, electrophoretic
mobility shifts, immunoassays, enzymatic assays such as
phosphorylation assays, and the like. In some cases, the
binding of the candidate modulator is determined through
the use of competitive binding assays, where interference
with binding of a known ligand is measured in the presence
of a potential modulator. Ligands for T1R3-comprising taste
receptors are provided herein. Either the modulator or the
known ligand is bound first, and then the competitor is
added. After the T1R3-comprising taste receptor is washed,
interference with binding, either of the potential modulator
or of the known ligand, is determined. Often, either the
potential modulator or the known ligand is labeled.

[0141] Cell-Based In Vivo Assays

[0142] In another embodiment, a TIR3-comprising taste
receptor is expressed in a cell (e.g., by expression or
co-expression one or two members of the T1R family such
as TIR1 and T1R3 or T1R2 and T1R3, preferably by
expression of T1R3 alone without expression of any other
T1R family members), and functional, e.g., physical and
chemical or phenotypic, changes are assayed to identify
T1R3-comprising taste receptor taste modulators. Cells
expressing T1R3-comprising taste receptor can also be used
in binding assays. Any suitable functional effect can be
measured, as described herein. For example, ligand binding,
G-protein binding, and GPCR signal transduction, e.g.,
changes in intracellular Ca** levels, are all suitable assays to
identify potential modulators using a cell based system.
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Suitable cells for such cell based assays include both pri-
mary cells and cell lines, as described herein. The T1R3-
comprising taste receptor can be naturally occurring or
recombinant. Also, as described above, chimeric T1R3-
comprising taste receptors with GPCR activity can be used
in cell based assays. For example, the extracellular domain
of an T1R protein can be fused to the transmembrane and/or
cytoplasmic domain of a heterologous protein, preferably a
heterologous GPCR. Such a chimeric GPCR would have
GPCR activity and could be used in cell based assays of the
invention.

[0143] In another embodiment, cellular T1R polypeptide
levels are determined by measuring the level of protein or
mRNA. The level of T1R protein or proteins related to T1IR
signal transduction are measured using immunoassays such
as western blotting, ELISA and the like with an antibody that
selectively binds to the T1R3-comprising taste receptor or a
fragment thereof. For measurement of mRNA, amplifica-
tion, e.g., using PCR, LCR, or hybridization assays, e.g.,
northern hybridization, RNAse protection, dot blotting, are
preferred. The level of protein or mRNA is detected using
directly or indirectly labeled detection agents, e.g., fluores-
cently or radioactively labeled nucleic acids, radioactively
or enzymatically labeled antibodies, and the like, as
described herein.

[0144] Alternatively, TIR3-comprising receptor expres-
sion can be measured using a reporter gene system. Such a
system can be devised using an T1R protein promoter
operably linked to a reporter gene such as chloramphenicol
acetyltransferase, firefly luciferase, bacterial luciferase,
[-galactosidase and alkaline phosphatase. Furthermore, the
protein of interest can be used as an indirect reporter via
attachment to a second reporter such as red or green fluo-
rescent protein (see, e.g., Mistili & Spector, Nature Biotech-
nology 15:961-964 (1997)). The reporter construct is typi-
cally transfected into a cell. After treatment with a potential
modulator, the amount of reporter gene transcription, trans-
lation, or activity is measured according to standard tech-
niques known to those of skill in the art.

[0145] In another embodiment, a functional effect related
to GPCR signal transduction can be measured. An activated
or inhibited T1R3-comprising G-coupled protein receptor
will alter the properties of target enzymes, second messen-
gers, channels, and other effector proteins. The examples
include the activation of cGMP phosphodiesterase, adeny-
late cyclase, phospholipase C, IP3, and modulation of
diverse channels by G proteins. Downstream consequences
can also be examined such as generation of diacyl glycerol
and IP3 by phospholipase C, and in turn, for calcium
mobilization by IP3. Activated GPCR receptors become
substrates for kinases that phosphorylate the C-terminal tail
of the receptor (and possibly other sites as well). Thus,
activators will promote the transfer of **P from gamma-
labeled GTP to the receptor, which can be assayed with a
scintillation counter. The phosphorylation of the C-terminal
tail will promote the binding of arrestin-like proteins and
will interfere with the binding of G-proteins. For a general
review of GPCR signal transduction and methods of assay-
ing signal transduction, see, ¢.g., Methods in Enzymology,
vols. 237 and 238 (1994) and volume 96 (1983); Bourne et
al., Nature 10:349:117-27 (1991); Bourne et al., Nature
348:125-32 (1990); Pitcher et al., Annu. Rev. Biochem.
67:653-92 (1998).
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[0146] As described above, activation of some G-protein
coupled receptors stimulates the formation of inositol triph-
osphate (IP3) through phospholipase C-mediated hydrolysis
of phosphatidylinositol (Berridge & Irvine, Nature 312:315-
21 (1984)). IP3 in turn stimulates the release of intracellular
calcium ion stores. Thus, a change in cytoplasmic calcium
ion levels, or a change in second messenger levels such as
IP3 can be used to assess G-protein coupled receptor func-
tion. Cells expressing such G-protein coupled receptors may
exhibit 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 agent such as
EGTA, to distinguish fluorescence response resulting from
calcium release from internal stores.

[0147] In one example, TIR3-comprising taste receptor
GPCR activity is measured by expressing a T1R3-compris-
ing taste receptor in a heterologous cell with a promiscuous
G-protein that links the receptor to a phospholipase C signal
transduction pathway (see Offermanns & Simon, J. Biol.
Chem. 270:15175-15180 (1995)). Modulation of signal
transduction is assayed by measuring changes in intracellu-
lar Ca®* levels, which change in response to modulation of
the GPCR signal transduction pathway via administration of
a molecule that associates with an T1R3-comprising taste
receptor. Changes in Ca2+ levels are optionally measured
using fluorescent Ca** indicator dyes and fluorometric imag-
ing.

[0148] In another example, phosphatidyl inositol (PI)
hydrolysis can be analyzed according to U.S. Pat. No.
5,436,128, herein incorporated by reference. Briefly, the
assay involves labeling of cells with *H-myoinositol for 48
or more hrs. The labeled cells are treated with a test
compound for one hour. The treated cells are lysed and
extracted in chloroform-methanol-water after which the
inositol phosphates were separated by ion exchange chro-
matography and quantified by scintillation counting. Fold
stimulation is determined by calculating the ratio of cpm in
the presence of agonist to cpm in the presence of buffer
control. Likewise, fold inhibition is determined by calculat-
ing the ratio of cpm in the presence of antagonist to cpm in
the presence of buffer control (which may or may not
contain an agonist).

[0149] Other assays can involve determining the activity
of receptors which, when activated, result in a change in the
level of intracellular cyclic nucleotides, e.g., cAMP or
c¢GMP, by activating or inhibiting enzymes such as adeny-
late cyclase. In cases where activation of the receptor results
in a decrease in cyclic nucleotide levels, it may be preferable
to expose the cells to agents that increase intracellular cyclic
nucleotide levels, e.g., forskolin, prior to adding a receptor-
activating compound to the cells in the assay.

[0150] In one example, the changes in intracellular cAMP
or ¢GMP can be measured using immunoassays. The
method described in Offermanns & Simon, J. Biol. Chem.
270:15175-15180 (1995) may be used to determine the level
of cAMP. Also, the method described in Felley-Bosco et al.,
Am. J. Resp. Cell and Mol. Biol. 11:159-164 (1994) may be
used to determine the level of cGMP. Further, an assay kit
for measuring cAMP and/or cGMP is described in U.S. Pat.
No. 4,115,538, herein incorporated by reference.
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[0151] In one example, assays for G-protein coupled
receptor activity include cells that are loaded with ion or
voltage sensitive dyes to report receptor activity. Assays for
determining activity of such receptors can also use known
agonists and antagonists for other G-protein coupled recep-
tors as negative or positive controls to assess activity of
tested compounds. In assays for identifying modulatory
compounds (e.g., agonists, antagonists), changes in the level
of ions in the cytoplasm or membrane voltage will be
monitored using an ion sensitive or membrane voltage
fluorescent indicator, respectively. Among the ion-sensitive
indicators and voltage probes that may be employed are
those disclosed in the Molecular Probes 1997 Catalog. For
G-protein coupled receptors, promiscuous G-proteins such
as Gal5 and Gal6 can be used in the assay of choice
(Wilkie et al., Proc. Nat’l Acad. Sci. USA 88:10049-10053
(1991)). Such promiscuous G-proteins allow coupling of a
wide range of receptors.

[0152] Animal Models

[0153] Animal models of taste also find use in screening
for modulators of taste, such as the T1IR knockout mouse
strains as described herein. Transgenic animal technology
including gene knockout technology, for example as a result
of homologous recombination with an appropriate gene
targeting vector, or gene overexpression, will result in the
absence or increased expression of the T1R3-comprising
receptor or components thereof. When desired, tissue-spe-
cific expression or knockout of the T1R3-comprising recep-
tors or components thereof may be necessary. Transgenic
animals generated by such methods find use as animal
models of taste modulation and are additionally useful in
screening for modulators of taste modulation.

[0154] B. Modulators

[0155] The compounds tested as modulators of T1R3-
comprising taste receptors can be any small organic mol-
ecule, or a biological entity, such as a protein, e.g., an
antibody or peptide, an amino acid, a lipid, a fat, a sugar,
e.g., a mono-, di-, or polysaccharide, a nucleic acid, e.g., an
antisense oligonucleotide or a ribozyme, or a small organic
molecule. Alternatively, modulators can be genetically
altered versions of a T1R3-comprising taste receptor. Typi-
cally, test compounds will be small organic molecules,
amino acids, peptides, lipids, and mono-, di- and polysac-
charides.

[0156] Essentially any chemical compound can be used as
a potential modulator or ligand in the assays of the inven-
tion, although most often compounds can be dissolved in
aqueous or organic (especially DMSO-based) solutions are
used. The assays are designed to screen large chemical
libraries by automating the assay steps and providing com-
pounds from any convenient source to assays, which are
typically run in parallel (e.g., in microtiter formats on
microtiter plates in robotic assays). It will be appreciated
that there are many suppliers of chemical compounds,
including Sigma (St. Louis, Mo.), Aldrich (St. Louis, Mo.),
Sigma-Aldrich (St. Louis, Mo.), Fluka Chemika-Bio-
chemica Analytika (Buchs Switzerland) and the like.

[0157] In one preferred embodiment, high throughput
screening methods involve providing a combinatorial small
organic molecule or peptide library containing a large num-
ber of potential therapeutic compounds (potential modulator
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or ligand compounds). Such “combinatorial chemical librar-
ies” or “ligand libraries” are then screened in one or more
assays, as described herein, to identify those library mem-
bers (particular chemical species or subclasses) that display
a desired characteristic activity. The compounds thus iden-
tified can serve as conventional “lead compounds” or can
themselves be used as potential or actual therapeutics.

[0158] A combinatorial chemical library is a collection of
diverse chemical compounds generated by either chemical
synthesis or biological synthesis, by combining a number of
chemical “building blocks” such as reagents. For example,
a linear combinatorial chemical library such as a polypeptide
library is formed by combining a set of chemical building
blocks (amino acids) in every possible way for a given
compound length (i.c., the number of amino acids in a
polypeptide compound). Millions of chemical compounds
can be synthesized through such combinatorial mixing of
chemical building blocks.

[0159] Preparation and screening of combinatorial chemi-
cal libraries is well known to those of skill in the art. Such
combinatorial chemical libraries include, but are not limited
to, peptide libraries (see, e.g., U.S. Pat. No. 5,010,175,
Furka, Int. J. Pept. Prot. Res. 37:487-493 (1991) and Hough-
ton et al., Nature 354:84-88 (1991)). Other chemistries for
generating chemical diversity libraries can also be used.
Such chemistries include, but are not limited to: peptoids
(e.g., PCT Publication No. WO 91/19735), encoded peptides
(e.g., PCT Publication No. WO 93/20242), random bio-
oligomers (e.g., PCT Publication No. WO 92/00091), ben-
zodiazepines (e.g., U.S. Pat. No. 5,288,514), diversomers
such as hydantoins, benzodiazepines and dipeptides (Hobbs
et al.,, Proc. Nat. Acad. Sci. USA 90:6909-6913 (1993)),
vinylogous polypeptides (Hagihara et al., J. Amer. Chem.
Soc. 114:6568 (1992)), nonpeptidal peptidomimetics with
glucose scaffolding (Hirschmann et al., J. Amer. Chem. Soc.
114:9217-9218 (1992)), analogous organic syntheses of
small compound libraries (Chen et al., J. Amer. Chem. Soc.
116:2661 (1994)), oligocarbamates (Cho et al., Science
261:1303 (1993)), and/or peptidyl phosphonates (Campbell
et al., J. Org. Chem. 59:658 (1994)), nucleic acid libraries
(see Ausubel, Berger and Sambrook, all supra), peptide
nucleic acid libraries (see, e.g., U.S. Pat. No. 5,539,083),
antibody libraries (see, e.g., Vaughn et al., Nature Biotech-
nology, 14(3):309-314 (1996) and PCT/US96/10287), car-
bohydrate libraries (see, e.g., Liang et al, Science,
274:1520-1522 (1996) and U.S. Pat. No. 5,593,853), small
organic molecule libraries (see, e.g., benzodiazepines, Baum
C&EN, Jan. 18, page 33 (1993); isoprenoids, U.S. Pat. No.
5,569,588; thiazolidinones and metathiazanones, U.S. Pat.
No. 5,549,974, pyrrolidines, U.S. Pat. Nos. 5,525,735 and
5,519,134; morpholino compounds, U.S. Pat. No. 5,506,
337; benzodiazepines, U.S. Pat. No. 5,288,514, and the
like).

[0160] Devices for the preparation of combinatorial librar-
ies are commercially available (see, e.g., 357 MPS, 390
MPS, Advanced Chem Tech, Louisville Ky., Symphony,
Rainin, Woburn, Mass., 433A Applied Biosystems, Foster
City, Calif., 9050 Plus, Millipore, Bedford, Mass.). In addi-
tion, numerous combinatorial libraries are themselves com-
mercially available (see, e.g., ComGenex, Princeton, N.J.,
Asinex, Moscow, Ru, Tripos, Inc., St. Louis, Mo., Chem-
Star, Ltd, Moscow, RU, 3D Pharmaceuticals, Exton, Pa.,
Martek Biosciences, Columbia, Md., etc.).
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[0161] C. Solid State and Soluble High Throughput
Assays

[0162] In one embodiment the invention provides soluble
assays using a T1R3-comprising taste receptor, or a cell or
tissue expressing a T1R3-comprising taste receptor, either
naturally occurring or recombinant. In another embodiment,
the invention provides solid phase based in vitro assays in a
high throughput format, where the T1R3-comprising taste
receptor is attached to a solid phase substrate. Any one of the
assays described herein can be adapted for high throughput
screening, e.g., ligand binding, cellular proliferation, cell
surface marker flux, e.g., screening, radiolabeled GTP bind-
ing, second messenger flux, e.g., Ca**, IP3, cGMP, or cAMP,
cytokine production, etc.

[0163] In the high throughput assays of the invention,
either soluble or solid state, it is possible to screen up to
several thousand different modulators or ligands in a single
day. This methodology can be used for T1R3-comprising
taste receptors in vitro, or for cell-based or membrane-based
assays comprising T1R3-comprising taste receptors. In par-
ticular, each well of a microtiter plate can be used to run a
separate assay against a selected potential modulator, or, if
concentration or incubation time effects are to be observed,
every 5-10 wells can test a single modulator. Thus, a single
standard microtiter plate can assay about 100 (e.g., 96)
modulators. If 1536 well plates are used, then a single plate
can easily assay from about 100-about 1500 different com-
pounds. It is possible to assay many plates per day; assay
screens for up to about 6,000, 20,000, 50,000, or more than
100,000 different compounds are possible using the inte-
grated systems of the invention.

[0164] For a solid state reaction, the protein of interest or
a fragment thereof, e.g., an extracellular domain, or a cell or
membrane comprising the protein of interest or a fragment
thereof as part of a fusion protein can be bound to the solid
state component, directly or indirectly, via covalent or non
covalent linkage e.g., via a tag. The tag can be any of a
variety of components. In general, a molecule which binds
the tag (a tag binder) is fixed to a solid support, and the
tagged molecule of interest is attached to the solid support
by interaction of the tag and the tag binder.

[0165] A number of tags and tag binders can be used,
based upon known molecular interactions well described in
the literature. For example, where a tag has a natural binder,
for example, biotin, protein A, or protein G, it can be used
in conjunction with appropriate tag binders (avidin, strepta-
vidin, neutravidin, the Fe region of an immunoglobulin, etc.)
Antibodies to molecules with natural binders such as biotin
are also widely available and appropriate tag binders; see,
SIGMA Immunochemicals 1998 catalogue SIGMA, St.
Louis Mo.).

[0166] Similarly, any haptenic or antigenic compound can
be used in combination with an appropriate antibody to form
a tag/tag binder pair. Thousands of specific antibodies are
commercially available and many additional antibodies are
described in the literature. For example, in one common
configuration, the tag is a first antibody and the tag binder is
a second antibody which recognizes the first antibody. In
addition to antibody-antigen interactions, receptor-ligand
interactions are also appropriate as tag and tag-binder pairs.
For example, agonists and antagonists of cell membrane
receptors (e.g., cell receptor-ligand interactions such as
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transferrin, c-kit, viral receptor ligands, cytokine receptors,
chemokine receptors, interleukin receptors, immunoglobu-
lin receptors and antibodies, the cadherein family, the inte-
grin family, the selectin family, and the like; see, e.g., Pigott
& Power, The Adhesion Molecule Facts Book I (1993).
Similarly, toxins and venoms, viral epitopes, hormones (e.g.,
opiates, steroids, etc.), intracellular receptors (e.g. which
mediate the effects of various small ligands, including
steroids, thyroid hormone, retinoids and vitamin D; pep-
tides), drugs, lectins, sugars, nucleic acids (both linear and
cyclic polymer configurations), oligosaccharides, proteins,
phospholipids and antibodies can all interact with various
cell receptors.

[0167] Synthetic polymers, such as polyurethanes, poly-
esters, polycarbonates, polyureas, polyamides, polyethyl-
eneimines, polyarylene sulfides, polysiloxanes, polyimides,
and polyacetates can also form an appropriate tag or tag
binder. Many other tag/tag binder pairs are also useful in
assay systems described herein, as would be apparent to one
of skill upon review of this disclosure.

[0168] Common linkers such as peptides, polyethers, and
the like can also serve as tags, and include polypeptide
sequences, such as poly gly sequences of between about 5
and 200 amino acids. Such flexible linkers are known to
persons of skill in the art. For example, poly(ethelyne
glycol) linkers are available from Shearwater Polymers, Inc.
Huntsville, Ala. These linkers optionally have amide link-
ages, sulfthydryl linkages, or heterofunctional linkages.

[0169] Tag binders are fixed to solid substrates using any
of a variety of methods currently available. Solid substrates
are commonly derivatized or functionalized by exposing all
or a portion of the substrate to a chemical reagent which
fixes a chemical group to the surface which is reactive with
a portion of the tag binder. For example, groups which are
suitable for attachment to a longer chain portion would
include amines, hydroxyl, thiol, and carboxyl groups. Ami-
noalkylsilanes and hydroxyalkylsilanes can be used to func-
tionalize a variety of surfaces, such as glass surfaces. The
construction of such solid phase biopolymer arrays is well
described in the literature. See, e.g., Merrifield, J. Am.
Chem. Soc. 85:2149-2154 (1963) (describing solid phase
synthesis of, e.g., peptides); Geysen et al., J. Immun. Meth.
102:259-274 (1987) (describing synthesis of solid phase
components on pins); Frank & Doring, Tetrahedron
44:60316040 (1988) (describing synthesis of various pep-
tide sequences on cellulose disks); Fodor et al., Science,
251:767-777 (1991); Sheldon et al., Clinical Chemistry
39(4):718-719 (1993); and Kozal et al., Nature Medicine
2(7):753759 (1996) (all describing arrays of biopolymers
fixed to solid substrates). Non-chemical approaches for
fixing tag binders to substrates include other common meth-
ods, such as heat, cross-linking by UV radiation, and the
like.

Immunological Detection of T1R3-Comprising
Receptors

[0170] In addition to the detection of T1R genes and gene
expression using nucleic acid hybridization technology, one
can also use immunoassays to detect T1R3-comprising taste
receptors of the invention. Such assays are useful for screen-
ing for modulators of T1R3-comprising taste receptors, as
well as for therapeutic and diagnostic applications. Immu-
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noassays can be used to qualitatively or quantitatively
analyze T1R3-comprising taste receptors. A general over-
view of the applicable technology can be found in Harlow &
Lane, Antibodies: A Laboratory Manual (1988).

[0171] A. Production of Antibodies

[0172] Methods of producing polyclonal and monoclonal
antibodies that react specifically with the T1R proteins and
T1R3-comprising taste receptors are known to those of skill
in the art (see, e.g., Coligan, Current Protocols in Immu-
nology (1991); Harlow & Lane, supra; Goding, Monoclonal
Antibodies: Principles and Practice (2d ed. 1986); and
Kohler & Milstein, Nature 256:495-497 (1975). Such tech-
niques include antibody preparation by selection of antibod-
ies from libraries of recombinant antibodies in phage or
similar vectors, as well as preparation of polyclonal and
monoclonal antibodies by immunizing rabbits or mice (see,
e.g., Huse et al., Science 246:1275-1281 (1989); Ward et al.,
Nature 341:544-546 (1989)).

[0173] A number of immunogens comprising portions of
T1R protein or T1R3-comprising taste receptor may be used
to produce antibodies specifically reactive with T1R protein.
For example, recombinant T1R protein or an antigenic
fragment thereof, can be isolated as described herein.
Recombinant protein can be expressed in eukaryotic or
prokaryotic cells as described above, and purified as gener-
ally described above. Recombinant protein is the preferred
immunogen for the production of monoclonal or polyclonal
antibodies. Alternatively, a synthetic peptide derived from
the sequences disclosed herein and conjugated to a carrier
protein can be used an immunogen. Naturally occurring
protein may also be used either in pure or impure form. The
product is then injected into an animal capable of producing
antibodies. Either monoclonal or polyclonal antibodies may
be generated, for subsequent use in immunoassays to mea-
sure the protein.

[0174] Methods of production of polyclonal antibodies are
known to those of skill in the art. An inbred strain of mice
(e.g., BALB/C mice) or rabbits is immunized with the
protein using a standard adjuvant, such as Freund’s adju-
vant, and a standard immunization protocol. The animal’s
immune response to the immunogen preparation is moni-
tored by taking test bleeds and determining the titer of
reactivity to the beta subunits. When appropriately high
titers of antibody to the immunogen are obtained, blood is
collected from the animal and antisera are prepared. Further
fractionation of the antisera to enrich for antibodies reactive
to the protein can be done if desired (see, Harlow & Lane,
supra).

[0175] Monoclonal antibodies may be obtained by various
techniques familiar to those skilled in the art. Briefly, spleen
cells from an animal immunized with a desired antigen are
immortalized, commonly by fusion with a myeloma cell
(see, Kohler & Milstein, Fur J. Immunol. 6:511-519
(1976)). Alternative methods of immortalization include
transformation with Epstein Barr Virus, oncogenes, or ret-
roviruses, or other methods well known in the art. Colonies
arising from single immortalized cells are screened for
production of antibodies of the desired specificity and affin-
ity for the antigen, and yield of the monoclonal antibodies
produced by such cells may be enhanced by various tech-
niques, including injection into the peritoneal cavity of a
vertebrate host. Alternatively, one may isolate DNA
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sequences which encode a monoclonal antibody or a binding
fragment thereof by screening a DNA library from human B
cells according to the general protocol outlined by Huse, et
al., Science 246:1275-1281 (1989).

[0176] Monoclonal antibodies and polyclonal sera are
collected and titered against the immunogen protein in an
immunoassay, for example, a solid phase immunoassay with
the immunogen immobilized on a solid support. Typically,
polyclonal antisera with a titer of 10* or greater are selected
and tested for their cross reactivity against non-T1R or
T1R3-comprising taste receptor proteins, using a competi-
tive binding immunoassay. Specific polyclonal antisera and
monoclonal antibodies will usually bind with a K of at least
about 0.1 mM, more usually at least about 1 uM, preferably
at least about 0.1 4M or better, and most preferably, 0.01 uM
or better. Antibodies specific only for a particular T1R3-
comprising taste receptor ortholog, such as human T1R3-
comprising taste receptor, can also be made, by subtracting
out other cross-reacting orthologs from a species such as a
non-human mammal. In addition, individual T1R proteins
can be used to subtract out antibodies that bind both to the
receptor and the individual T1R proteins. In this manner,
antibodies that bind only to a particular receptor may be
obtained.

[0177] Once the specific antibodies against TIR3-com-
prising taste receptors are available, the protein can be
detected by a variety of immunoassay methods. In addition,
the antibody can be used therapeutically as a T1R3-com-
prising taste receptor modulators. For a review of immuno-
logical and immunoassay procedures, see Basic and Clinical
Immunology (Stites & Terr eds., 7™ ed. 1991). Moreover, the
immunoassays of the present invention can be performed in
any of several configurations, which are reviewed exten-
sively in Enzyme Immunoassay (Maggio, ed., 1980); and
Harlow & Lane, supra.

[0178] B. Immunological Binding Assays

[0179] T1R3-comprising taste receptors can be detected
and/or quantified using any of a number of well recognized
immunological binding assays (see, e.g., U.S. Pat. Nos.
4,366,241; 4,376,110, 4,517,288; and 4,837,168). For a
review of the general immunoassays, see also Methods in
Cell Biology: Antibodies in Cell Biology, volume 37 (Asai,
ed. 1993); Basic and Clinical Immunology (Stites & Terr,
eds., 7th ed. 1991). Immunological binding assays (or
immunoassays) typically use an antibody that specifically
binds to a protein or antigen of choice (in this case the
T1R3-comprising taste receptor or antigenic subsequence
thereof). The antibody (e.g., anti-T1R3-comprising taste
receptor) may be produced by any of a number of means
well known to those of skill in the art and as described
above.

[0180] Immunoassays also often use a labeling agent to
specifically bind to and label the complex formed by the
antibody and antigen. The labeling agent may itself be one
of the moieties comprising the antibody/antigen complex.
Thus, the labeling agent may be a labeled T1R3-comprising
taste receptor or a labeled anti-T1R3-comprising taste recep-
tor antibody. Alternatively, the labeling agent may be a third
moiety, such a secondary antibody, that specifically binds to
the antibody/T1R3-comprising taste receptor complex (a
secondary antibody is typically specific to antibodies of the
species from which the first antibody is derived). Other
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proteins capable of specifically binding immunoglobulin
constant regions, such as protein A or protein G may also be
used as the label agent. These proteins exhibit a strong
non-immunogenic reactivity with immunoglobulin constant
regions from a variety of species (see, e.g., Kronval et al., J.
Immunol. 111: 1401-1406 (1973); Akerstrom et al.,J. Immu-
nol. 135:2589-2542 (1985)). The labeling agent can be
modified with a detectable moiety, such as biotin, to which
another molecule can specifically bind, such as streptavidin.
A variety of detectable moieties are well known to those
skilled in the art.

[0181] Throughout the assays, incubation and/or washing
steps may be required after each combination of reagents.
Incubation steps can vary from about 5 seconds to several
hours, optionally from about 5 minutes to about 24 hours.
However, the incubation time will depend upon the assay
format, antigen, volume of solution, concentrations, and the
like. Usually, the assays will be carried out at ambient
temperature, although they can be conducted over a range of
temperatures, such as 10° C. to 40° C.

[0182] Non-Competitive Assay Formats

[0183] Immunoassays for detecting T1R3-comprising
taste receptors in samples may be either competitive or
noncompetitive. Noncompetitive immunoassays are assays
in which the amount of antigen is directly measured. In one
preferred “sandwich” assay, for example, the anti-T1R3-
comprising taste receptor antibodies can be bound directly to
a solid substrate on which they are immobilized. These
immobilized antibodies then capture T1R3-comprising taste
receptors present in the test sample. T1R3-comprising taste
receptors thus immobilized are then bound by a labeling
agent, such as a second T1R3-comprising taste receptor
antibody bearing a label. Alternatively, the second antibody
may lack a label, but it may, in turn, be bound by a labeled
third antibody specific to antibodies of the species from
which the second antibody is derived. The second or third
antibody is typically modified with a detectable moiety, such
as biotin, to which another molecule specifically binds, e.g.,
streptavidin, to provide a detectable moiety.

[0184] Competitive Assay Formats

[0185] In competitive assays, the amount of TIR3-com-
prising taste receptor present in the sample is measured
indirectly by measuring the amount of a known, added
(exogenous) T1R3-comprising taste receptor displaced
(competed away) from an anti-T1R3-comprising taste
receptor antibody by the unknown T1R3-comprising taste
receptor present in a sample. In one competitive assay, a
known amount of T1R3-comprising taste receptor is added
to a sample and the sample is then contacted with an
antibody that specifically binds to a T1R3-comprising taste
receptor. The amount of exogenous T1R3-comprising taste
receptor bound to the antibody is inversely proportional to
the concentration of T1R3-comprising taste receptor present
in the sample. In a particularly preferred embodiment, the
antibody is immobilized on a solid substrate. The amount of
T1R3-comprising taste receptor bound to the antibody may
be determined either by measuring the amount of T1R3-
comprising taste receptor present in a T1R3-comprising
taste receptor/antibody complex, or alternatively by mea-
suring the amount of remaining uncomplexed protein. The
amount of T1R3-comprising taste receptor may be detected
by providing a labeled T1R3-comprising taste receptor
molecule.
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[0186] A hapten inhibition assay is another preferred com-
petitive assay. In this assay the known T1R3-comprising
taste receptor is immobilized on a solid substrate. A known
amount of anti-T1R3-comprising taste receptor antibody is
added to the sample, and the sample is then contacted with
the immobilized T1R3-comprising taste receptor. The
amount of anti-T1R3-comprising taste receptor antibody
bound to the known immobilized T1R3-comprising taste
receptor is inversely proportional to the amount of T1R3-
comprising taste receptor present in the sample. Again, the
amount of immobilized antibody may be detected by detect-
ing either the immobilized fraction of antibody or the
fraction of the antibody that remains in solution. Detection
may be direct where the antibody is labeled or indirect by the
subsequent addition of a labeled moiety that specifically
binds to the antibody as described above.

[0187] Cross-Reactivity Determinations

[0188] Immunoassays in the competitive binding format
can also be used for crossreactivity determinations. For
example, a T1R3-comprising taste receptor can be immo-
bilized to a solid support. Proteins (e.g., TIR3-comprising
taste receptors and homologs) are added to the assay that
compete for binding of the antisera to the immobilized
antigen. The ability of the added proteins to compete for
binding of the antisera to the immobilized protein is com-
pared to the ability of the TIR3-comprising taste receptor to
compete with itself. The percent crossreactivity for the
above proteins is calculated, using standard calculations.
Those antisera with less than 10% crossreactivity with each
of the added proteins listed above are selected and pooled.
The cross-reacting antibodies are optionally removed from
the pooled antisera by immunoabsorption with the added
considered proteins, e.g., distantly related homologs.

[0189] The immunoabsorbed and pooled antisera are then
used in a competitive binding immunoassay as described
above to compare a second protein, thought to be perhaps an
allele or polymorphic variant of a T1IR3-comprising taste
receptor, to the immunogen protein. In order to make this
comparison, the two proteins are each assayed at a wide
range of concentrations and the amount of each protein
required to inhibit 50% of the binding of the antisera to the
immobilized protein is determined. If the amount of the
second protein required to inhibit 50% of binding is less than
10 times the amount of the T1R3-comprising taste receptor
that is required to inhibit 50% of binding, then the second
protein is said to specifically bind to the polyclonal anti-
bodies generated to a TIR3-comprising taste receptor immu-
nogen.

[0190] Other Assay Formats

[0191] Western blot (immunoblot) analysis is used to
detect and quantify the presence of T1R3-comprising taste
receptors in the sample. The technique generally comprises
separating sample proteins by gel electrophoresis on the
basis of molecular weight, transferring the separated pro-
teins to a suitable solid support, (such as a nitrocellulose
filter, a nylon filter, or derivatized nylon filter), and incu-
bating the sample with the antibodies that specifically bind
T1R3-comprising taste receptors. The anti-T1R3-compris-
ing taste receptor antibodies specifically bind to the T1R3-
comprising taste receptor on the solid support. These anti-
bodies may be directly labeled or alternatively may be
subsequently detected using labeled antibodies (e.g., labeled
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sheep anti-mouse antibodies) that specifically bind to the
anti-T1R3-comprising taste receptor antibodies.

[0192] Other assay formats include liposome immunoas-
says (LIA), which use liposomes designed to bind specific
molecules (e.g., antibodies) and release encapsulated
reagents or markers. The released chemicals are then
detected according to standard techniques (see Monroe et
al., Amer. Clin. Prod. Rev. 5:34-41 (1986)).

[0193] Reduction of Non-Specific Binding

[0194] One of skill in the art will appreciate that it is often
desirable to minimize non-specific binding in immunoas-
says. Particularly, where the assay involves an antigen or
antibody immobilized on a solid substrate it is desirable to
minimize the amount of non-specific binding to the sub-
strate. Means of reducing such non-specific binding are well
known to those of skill in the art. Typically, this technique
involves coating the substrate with a proteinaceous compo-
sition. In particular, protein compositions such as bovine
serum albumin (BSA), nonfat powdered milk, and gelatin
are widely used with powdered milk being most preferred.

[0195] Labels

[0196] The particular label or detectable group used in the
assay is not a critical aspect of the invention, as long as it
does not significantly interfere with the specific binding of
the antibody used in the assay. The detectable group can be
any material having a detectable physical or chemical prop-
erty. Such detectable labels have been well-developed in the
field of immunoassays and, in general, most any label useful
in such methods can be applied to the present invention.
Thus, a label is any composition detectable by spectro-
scopic, photochemical, biochemical, immunochemical,
electrical, optical or chemical means. Useful labels in the
present invention include magnetic beads (e.g., DYNA-
BEADS™), fluorescent dyes (e.g., fluorescein isothiocyan-
ate, Texas red, rhodamine, and the like), radiolabels (e.g.,
*H, 251, 35S, **C, or *2P), enzymes (e.g., horse radish
peroxidase, alkaline phosphatase and others commonly used
in an ELISA), and colorimetric labels such as colloidal gold
or colored glass or plastic beads (e.g., polystyrene, polypro-
pylene, latex, etc.).

[0197] The label may be coupled directly or indirectly to
the desired component of the assay according to methods
well known in the art. As indicated above, a wide variety of
labels may be used, with the choice of label depending on
sensitivity required, ease of conjugation with the compound,
stability requirements, available instrumentation, and dis-
posal provisions.

[0198] Non-radioactive labels are often attached by indi-
rect means. Generally, a ligand molecule (e.g., biotin) is
covalently bound to the molecule. The ligand then binds to
another molecules (e.g., streptavidin) molecule, which is
either inherently detectable or covalently bound to a signal
system, such as a detectable enzyme, a fluorescent com-
pound, or a chemiluminescent compound. The ligands and
their targets can be used in any suitable combination with
antibodies that recognize T1R3-comprising taste receptors,
or secondary antibodies that recognize anti-T1R3-compris-
ing taste receptor.

[0199] The molecules can also be conjugated directly to
signal generating compounds, e.g., by conjugation with an
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enzyme or fluorophore. Enzymes of interest as labels will
primarily be hydrolases, particularly phosphatases, esterases
and glycosidases, or oxidotases, particularly peroxidases.
Fluorescent compounds include fluorescein and its deriva-
tives, rhodamine and its derivatives, dansyl, umbelliferone,
etc. Chemiluminescent compounds include luciferin, and
2,3-dihydrophthalazinediones, e.g., luminol. For a review of
various labeling or signal producing systems that may be
used, see U.S. Pat. No. 4,391,904.

[0200] Means of detecting labels are well known to those
of skill in the art. Thus, for example, where the label is a
radioactive label, means for detection include a scintillation
counter or photographic film as in autoradiography. Where
the label is a fluorescent label, it may be detected by exciting
the fluorochrome with the appropriate wavelength of light
and detecting the resulting fluorescence. The fluorescence
may be detected visually, by means of photographic film, by
the use of electronic detectors such as charge coupled
devices (CCDs) or photomultipliers and the like. Similarly,
enzymatic labels may be detected by providing the appro-
priate substrates for the enzyme and detecting the resulting
reaction product. Finally simple colorimetric labels may be
detected simply by observing the color associated with the
label. Thus, in various dipstick assays, conjugated gold often
appears pink, while various conjugated beads appear the
color of the bead.

[0201] Some assay formats do not require the use of
labeled components. For instance, agglutination assays can
be used to detect the presence of the target antibodies. In this
case, antigen-coated particles are agglutinated by samples
comprising the target antibodies. In this format, none of the
components need be labeled and the presence of the target
antibody is detected by simple visual inspection.

[0202] Pharmaceutical Compositions and Administration

[0203] Pharmaceutically acceptable carriers are deter-
mined in part by the particular composition being adminis-
tered (e.g., nucleic acid, oligonucleotide, amino acid, pro-
tein, peptide, small organic molecule, lipid, carbohydrate,
mono-, di- or polysaccharide, particle, or transduced cell), as
well as by the particular method used to administer the
composition. Accordingly, there are a wide variety of suit-
able formulations of pharmaceutical compositions of the
present invention (see, e.g., Remington’s Pharmaceutical
Sciences, 17 ed., 1989). Administration can be in any
convenient manner, e.g., by injection, oral administration,
inhalation, transdermal application, or rectal administration.

[0204] Formulations suitable for oral administration can
consist of (a) liquid solutions, such as an effective amount of
the packaged nucleic acid suspended in diluents, such as
water, saline or PEG 400; (b) capsules, sachets or tablets,
each containing a predetermined amount of the active ingre-
dient, as liquids, solids, granules or gelatin; (¢) suspensions
in an appropriate liquid; and (d) suitable emulsions. Tablet
forms can include one or more of lactose, sucrose, mannitol,
sorbitol, calcium phosphates, corn starch, potato starch,
microcrystalline cellulose, gelatin, colloidal silicon dioxide,
talc, magnesium stearate, stearic acid, and other excipients,
colorants, fillers, binders, diluents, buffering agents, moist-
ening agents, preservatives, flavoring agents, dyes, disinte-
grating agents, and pharmaceutically compatible carriers.
Lozenge forms can comprise the active ingredient in a
flavor, e.g., sucrose, as well as pastilles comprising the
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active ingredient in an inert base, such as gelatin and
glycerin or sucrose and acacia emulsions, gels, and the like
containing, in addition to the active ingredient, carriers
known in the art.

[0205] The compound of choice, alone or in combination
with other suitable components, can be made into aerosol
formulations (i.e., they can be “nebulized”) to be adminis-
tered via inhalation. Aerosol formulations can be placed into
pressurized acceptable propellants, such as dichlorodifluo-
romethane, propane, nitrogen, and the like.

[0206] Formulations suitable for parenteral administra-
tion, such as, for example, by intraarticular (in the joints),
intravenous, intramuscular, intradermal, intraperitoneal, and
subcutaneous routes, include aqueous and non-aqueous,
isotonic sterile injection solutions, which can contain anti-
oxidants, buffers, bacteriostats, and solutes that render the
formulation isotonic with the blood of the intended recipi-
ent, and aqueous and non-aqueous sterile suspensions that
can include suspending agents, solubilizers, thickening
agents, stabilizers, and preservatives. In the practice of this
invention, compositions can be administered, for example,
by intravenous infusion, orally, topically, intraperitoneally,
intravesically or intrathecally. Parenteral administration and
intravenous administration are the preferred methods of
administration. The formulations of commends can be pre-
sented in unit-dose or multi-dose sealed containers, such as
ampules and vials.

[0207] Injection solutions and suspensions can be pre-
pared from sterile powders, granules, and tablets of the kind
previously described. Cells transduced by nucleic acids for
ex vivo therapy can also be administered intravenously or
parenterally as described above.

[0208] The dose administered to a patient, in the context
of the present invention should be sufficient to effect a
beneficial therapeutic response in the patient over time. The
dose will be determined by the efficacy of the particular
vector employed and the condition of the patient, as well as
the body weight or surface area of the patient to be treated.
The size of the dose also will be determined by the existence,
nature, and extent of any adverse side-effects that accom-
pany the administration of a particular vector, or transduced
cell type in a particular patient.

[0209] Indetermining the effective amount of the vector to
be administered in the treatment or prophylaxis of condi-
tions owing to diminished or aberrant expression of a
T1R3-comprising taste receptor, the physician evaluates
circulating plasma levels of the vector, vector toxicities,
progression of the disease, and the production of anti-vector
antibodies. In general, the dose equivalent of a naked nucleic
acid from a vector is from about 1 ug to 100 ug for a typical
70 kilogram patient, and doses of vectors which include a
retroviral particle are calculated to yield an equivalent
amount of therapeutic nucleic acid.

[0210] For administration, compounds and transduced
cells of the present invention can be administered at a rate
determined by the LLD-50 of the inhibitor, vector, or trans-
duced cell type, and the side-effects of the inhibitor, vector
or cell type at various concentrations, as applied to the mass
and overall health of the patient. Administration can be
accomplished via single or divided doses.
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[0211] Cellular Transfection and Gene Therapy

[0212] The present invention provides the nucleic acids of
T1R3-comprising taste receptors for the transfection of cells
in vitro and in vivo. These nucleic acids can be inserted into
any of a number of well-known vectors for the transfection
of target cells and organisms as described below. The nucleic
acids are transfected into cells, ex vivo or in vivo, through
the interaction of the vector and the target cell. The nucleic
acid, under the control of a promoter, then expresses a
T1R3-comprising taste receptor of the present invention, by
co-expressing two members of the TIR family, thereby
mitigating the effects of absent, partial inactivation, or
abnormal expression of a T1R3-comprising taste receptor.
The compositions are administered to a patient in an amount
sufficient to elicit a therapeutic response in the patient. An
amount adequate to accomplish this is defined as “therapeu-
tically effective dose or amount.”

[0213] Such gene therapy procedures have been used to
correct acquired and inherited genetic defects and other
diseases in a number of contexts. The ability to express
artificial genes in humans facilitates the prevention and/or
cure of many important human diseases, including many
diseases which are not amenable to treatment by other
therapies (for a review of gene therapy procedures, see
Anderson, Science 256:808-813 (1992); Nabel & Felgner,
TIBTECH 11:211-217 (1993); Mitani & Caskey, TIBTECH
11:162-166 (1993); Mulligan, Science 926-932 (1993); Dil-
lon, TIBTECH 11:167-175 (1993); Miller, Nature 357:455-
460 (1992); Van Brunt, Biotechnology 6(10):1149-1154
(1998); Vigne, Restorative Neurology and Neuroscience
8:35-36 (1995); Kremer & Perricaudet, British Medical
Bulletin 51(1):31-44 (1995); Haddada et al., in Current
Topics in Microbiology and Immunology (Doerfler & Bohm
eds., 1995); and Yu et al., Gene Therapy 1: 13-26 (1994)).
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EXAMPLES

[0253] The following examples are offered to illustrate,
but not to limit the claimed invention.

Example 1

[0254] Results
[0255] Generation of T1R1, T1R2 and T1R3 KO Mice

[0256] Expression of T1R receptors defines three largely
non-overlapping populations of taste cells in the tongue and
palate: cells co-expressing TIR1 and T1R3 (T1R1+3), cells
co-expressing T1IR2 and T1R3 (T1R2+3), and cells express-
ing TIR3 alone (Nelson, G. et al., Cell, 106, 381-390
(2001)). Heterologous expression studies of T1Rs in HEK
cells demonstrated that TIR1 and T1R3 combine to form a
broadly tuned L.-amino acid receptor, while co-expression of
T1R2 and T1R3 generates a sweet taste receptor that
responds to all classes of sweet-tasting compounds (Nelson,
G. et al, Cell, 106, 381-390 (2001); Nelson, G. et al,,
Nature, 416, 199-202 (2002); Li, X. et al., Proc Natl Acad
Sci US A, 99, 4692-4696 (2002)). If T1R3 functions in vivo
as a common component of the sweet and amino acid taste
receptors, then a knockout of this GPCR should generate
mice devoid of sweet and amino acid taste reception. In
contrast, knockout of T1R1 or T1R2 might be expected to
selectively affect a single taste modality.

[0257] To define the role of T1 Rs in vivo, we generated
knockout mice that lack each of the T1Rs by deleting exons
encoding domains essential for receptor function. FIG. 1
illustrates the KO strategies and shows in situ hybridization
experiments demonstrating a complete lack of specific TIR
staining in the corresponding homozygous KO animals. In
order to ensure that loss of any one T1R did not affect the
viability or integrity of taste cells, we also compared the
expression of other T1 Rs, T2Rs, PLCb2 (Rossler, P. et al.,
EurJ Cell Biol, 77, 253-261 (1998); Zhang, Y. et al., Cell,
112, 293-301 (2003)) and TRPMS5 (Perez, C. A. et al., Nat
Neurosci, 5, 1169-1176 (2002); Zhang, Y. et al., Cell, 112,
293-301 (2003)) in control and KO animals. No significant
differences were observed in the number or distribution of
T1Rs, T2R, PLCb2 and TRPM5-positive cells between wild
type and KO taste tissue (FIG. 1 and data not shown).

[0258] Two complementary strategies were used to assay
the taste responses of the genetically modified mice. First,
we recorded tastant-induced action potentials from one of
the major nerves innervating taste receptor cells of the
tongue (chorda tympani). This physiological assay monitors
the activity of the taste system at the periphery, and provides
a measure of taste receptor cell function. Second, we exam-
ined taste behavior by measuring taste-choices in standard
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long-term two-bottle intake preference assays, or by direct
counting of immediate licking responses in a multi-channel
gustometer (Glendinning, J. 1. et al., Chem Senses, 27,
461-474 (2002); Zhang, Y. et al., Cell, 112, 293-301 (2003);
see Experimental Procedures). This second method relies on
very short exposures to tastants (5 s events over a total of 30
min versus 48 hrs for two-bottle preference assays), and
therefore has the great advantage of minimizing the impact
of other sensory inputs, and post-ingestive and learning
effects from the assay.

[0259] FIG. 2 shows that knockouts of T1Rs have no
significant effect either on physiological or behavioral
responses to citric acid, sodium chloride, and a variety of
bitter tastants. These results demonstrate that bitter, salty and
sour taste reception and perception operate through path-
ways independent of T1R receptors, and further substantiate
a model of coding at the periphery in which individual
modalities operate independently of each other.

[0260] T1R1+3 is the Umami Receptor

[0261] Previously, Chaudhari et al described a truncated
variant of the metabotropic glutamate receptor-4 (mGluR4t)
and suggested that it functions as the umami taste receptor
(Chaudhari, N. et al., Nat Neurosci, 3, 113-119 (2000)). We
find this proposal unsatisfactory for many reasons. (1) The
mGluR4t variant is missing the mGIluR4 signal sequence
needed for surface targeting. (2) This putative receptor also
lacks large fractions of the domains essential for glutamate
recognition as revealed by the crystal structure of the
glutamate binding domain of mGluR (Kunishima, N., et al.,
Nature, 407, 971-977 (2000)). (3) mGluR4t umami signal-
ing has been proposed to operate via a cAMP pathway
(Abafty, T. et al., Am J Physiol Cell Physiol, 284, C1420-
1428 (2003); Chaudhari, N. et al., Nat Neurosci, 3,113-119
(2000)). However, amino acid/umami taste is a PLC[2/
TRPMS5-dependent process (Zhang, Y. et al., Cell, 112,
293-301 (2003)). (4) Umami taste, but not mGluR4 activity,
is strongly affected by the umami enhancers IMP and GMP.
(5) Finally, mGluR4 KO animals retain responses to umami
stimuli (Chaudhari, N., and Roper, S. D., Ann NY Acad Sci,
855, 398-406 (1998)). In contrast, recent evidence suggest
that the TIR1+3 amino acid receptor may function as the
mammalian umami (glutamate) taste sensor: First, the
human and rodent T1R1+3 receptors display selectivity and
sensitivity differences that mimic amino acid taste differ-
ences between rodents and humans (Nelson, G. et al,
Nature, 416, 199-202 (2002); Yoshii et al., 1986). Second,
T1R1+3 activity is reliably enhanced by IMP and GMP, the
two best known potentiators of umami taste in vivo (Nelson,
G. et al., Nature, 416, 199-202 (2002); Li, X. et al., Proc
Natl Acad Sci USA, 99, 4692-4696 (2002)). Thirdly, TIR1+3
is activated by psychophysically relevant concentrations of
the umami agonists L-Asp and L-AP4 (Nelson, G. et al.,
Nature, 416, 199-202 (2002); Li, X. et al., Proc Natl Acad
Sci USA, 99, 4692-4696 (2002)). In order to rigorously
assess the role of TIR1+3 in umami taste, we examined
T1R1 and T1R3 KO animals (see FIG. 1).

[0262] Because of its Na+ content, monosodium
glutamate (MSG) evokes both salty and umami taste. We
therefore assayed umami responses using several strategies
that allowed us to isolate salt taste from that of glutamate in
behavioral and electrophysiological studies. These included
testing MSG in the presence of the sodium channel blocker
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amiloride, using MPG, the potassium salt of glutamate, and
testing the umami agonists AP4 and aspartic acid, all in the
presence or absence of the umami enhancer IMP. FIG. 3
shows that when salt effects are minimized, T1IR3 KO mice
have a dramatic loss of behavioral attraction—and a pro-
found corresponding deficit in physiological responses to all
umami tastants—including glutamate, aspartate, glutamate
plus IMP, and IMP alone. Very recently, Damak et al
independently generated T1R3 KO animals but concluded
that multiple umami receptors must exist as significant MSG
responses remained in their studies of KO mice (Damak, S.
et al., Science, 301, 850-853 (2003)). Notably, the MSG
responses of the KO animals were strictly independent of
IMP, a contradiction given that IMP enhancement is the
hallmark of the umami modality. Since salt effects were not
accounted for, we suspect that much of their remaining
responses reflect Na* content in MSG rather than umami
taste (compare responses to MSG+IMP versus MPG+IMP or
MSG+IMP+amiloride in FIG. 3e-f).

[0263] If T1R1 combines with TIR3 (T1R1+3) to gener-
ate the mammalian umami receptor, then a knockout of
T1R1 should also eliminate all umami responses. FIG. 3
demonstrates that this is absolutely the case. In contrast,
these very same tastants elicit normal, robust responses in
control and in T1R2 KO animals. Together, these results
prove that TIR1+3 is the mammalian umami receptor.

[0264] Previously, we showed that in addition to typical
umami tastants, the mouse T1R1+3 receptor is also activated
by other L-amino amino acids, and in the presence of IMP
functions as a broadly tuned L-amino acid sensor (Nelson,
G. et al., Nature, 416, 199-202 (2002)). Therefore, we tested
responses of TIR1 and T1R3 KO animals to L.-amino acids
in the presence or absence of IMP. Indeed, responses to
amino acid tastants are severely defective in T1R1 and
T1R3, but not TIR2 KO strains (FIG. 3), firmly establishing
the T1R1+3 heteromeric GPCR complex as the taste recep-
tor for a wide range of L-amino acids and IMP. Interestingly,
when we assayed exceedingly high concentrations of
L-amino acids that taste sweet to humans (e.g. >300 mM
Ala, Ser, and Thr), TIR1 KO animals, but not TIR3 KO
mice retained a small residual attraction (see panel d in FIG.
3); these trace behavioral responses likely reflect the acti-
vation of the TIR2+3 sweet taste receptor (Nelson, G. et al.,
Cell, 106, 381-390 (2001); see below).

[0265] T1R2+3 and T1R3 are Required for Sweet Recep-
tion and Perception

[0266] T1R2+3 functions in cell based assays as a hetero-
meric receptor for diverse chemical classes of sweet com-
pounds including natural sugars, artificial sweeteners,
Damino acids and sweet-tasting proteins (Nelson, G. et al.,
Cell, 106, 381-390 (2001); Li, X. et al., Proc Natl Acad Sci
USA, 99, 4692-4696 (2002)). However, a number of studies
have suggested that animals may express distinct types of
sweet receptors (Schiffman, S. S. et al., Pharmacol Biochem
Behay, 15, 377-388 (1981); Ninomiya, Y. et al., J Neuro-
physiol, 81, 3087-3091 (1999)). To define the role of
T1R2+3 in vivo, we examined sweet responses of knockout
mice that lack functional T1R2 and T1R3 proteins. FIGS. 4
and 5 demonstrate that responses to all classes of sweet
tastants are dramatically impaired in T1R2 and T1R3 knock-
out strains. We tested a broad panel of sugars, artificial
sweeteners and D-amino acids, and in all cases responses
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were severely defective: behavioral attraction is nearly abol-
ished and nerve responses are greatly diminished. These
results confirm T1R2+3 as the principal sweet taste sensor in
vivo.

[0267] Notably, very high concentrations (>300 mM) of
natural sugars, but not of artificial sweeteners or D-amino
acids, elicited modest but detectable attractive responses in
both T1R2 and T1R3 knockout strains. Thus, either there are
additional sweet taste receptors (i.e. TIR-independent path-
ways), or TIR2 and T1R3 may also function on their own as
low affinity receptors for natural sugars in the absence of
their heteromeric partners. If the remaining responses are in
fact due to T1R2 or T1R3, then a double knockout of these
GPCRs should eliminate all sweet responses. Since T1R2
and T1R3 loci are linked at the distal end of chromosome 4
(Nelson, G. et al,, Cell, 106, 381-390 (2001)), we first
generated recombinant TIR2 KO, T1R3 KO mice and then
tested them physiologically and behaviorally. FIGS. 4 and
5 (red traces) show that TIR2, TIR3 double KO mice have
lost all responses to high concentration of sugars. Together,
these results illustrate the in vivo significance of the com-
binatorial assembly of T1Rs, and demonstrate that all sweet
taste reception operates via the T1R2 and T1R3 GPCRs.

[0268] Do T1R2 or T1R3 homodimeric receptors play a
significant role in sweet sensing in wild type mice? T1R2 is
always expressed in cells containing TIR3 (T1R2+3 cells;
Nelson, G. et al,, Cell, 106, 381-390 (2001)). Therefore,
even if some T1R2 were not associated with T1R3 in these
cells, the much higher affinity of the T R2+3 heteromeric
receptor for sweet tastants would likely dominate the cellu-
lar response. In contrast, we previously reported that TIR3
is also found in a significant fraction of cells of the tongue
and palate epithelium independent of TIR1 and TR2 (T1R3
alone cells; Nelson, G. et al., Cell, 106, 381-390 (2001)).
This class of cells may provide animals with additional
means of detecting and responding to high concentrations of
sugars. To demonstrate that TIR3 alone can function as a
low affinity receptor for natural sugars, we generated HEK
cells stably expressing T1R3 and an optimized G protein
chimera engineered to couple to T1Rs (see Experimental
Procedures). FIG. 6 shows that TIR3 alone in fact responds
to very high concentrations of natural sugars, but not to
lower concentrations (<300 mM), or to artificial sweeteners.
These results confirm T1R3 as a low affinity sugar receptor,
and support the postulate that T1R3 alone cells function in
vivo as additional sweet sensors (Nelson, G. et al., Cell, 106,
381-390 (2001)). This partial cellular segregation of sensing
natural and artificial sweeteners may help explain why
artificial sweeteners never attain the level of sweetness
afforded by high concentrations of natural sugars (i.e. acti-
vation of T1IR2+43 cells versus T1R2+3 and T1R3 alone
cells).

[0269] T1R2 Delimits Species-Specific Sweet Taste Pref-
erences

[0270] Humans can taste a number of natural and artificial
sweeteners that rodents cannot. For example, monellin,
thaumatin, aspartame and neohesperidin dihydrochalcone
taste sweet to humans at sub-millimolar concentrations,
whereas rodents show no preference even at 100 times
higher concentrations (Danilova, V. et al., J Neurophysiol,
80, 2102-2112 (1998)). Previously, we reported that rodent
and human T1Rs are more than 30% dissimilar in their
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amino acid sequences, and hypothesized that such differ-
ences underlie the species-specific selectivity in sweet taste
detection (Nelson, G. et al., Cell, 106, 381-390 (2001);
Nelson, G. et al., Nature, 416, 199-202 (2002)). Because
T1R2 participates exclusively in sweet taste detection while
T1R3 is involved in both sweet and amino acid recognition,
we reasoned that T1R2 would be a particularly critical
determinant of sweet taste selectivity in vivo. Therefore, we
predicted that introducing the human T1R2 gene in T1R2
KO mice should both rescue and “humanize” sweet
responses.

[0271] We generated mice that were homozygous for the
T1R2 KO allele, but instead expressed a human TR2 trans-
gene in the native “T1R2-cells”. A 12 kb genomic clone
containing the T1R2 regulatory sequences was fused to a
hT1R2 full length cDNA and introduced into T1R2 KO
mice. Multiple independent lines were assayed for their
selectivity and sensitivity to sweet tastants. To examine
expression of h'T1R2, we performed two-color fluorescent in
situ hybridization experiments in transgenic animals carry-
ing the wild type mT1R2 allele. FIG. 7 (panel a-d) dem-
onstrate that human T1R2 is selectively expressed in T1R2-
expressing cells, and effectively restores sweet taste
function. More importantly, the human transgene now con-
fers these mice with the ability to detect and respond to
several compounds that taste sweet to humans, but are not
normally attractive to rodents; these include aspartame,
glycyrrhizic acid and the sweet proteins thaumatin and
monellin. Interestingly, the humanized T1R2 mice still do
not respond to the intensely sweet compound neohesperidin
dihydrochalcone, nor do HEK cells transfected with the
human T1R2 and mouse T1R3 GPCRs. However, when
cells are transfected with human T1R2 and human T1R3
they robustly respond to neohesperidin dihydrochalcone.
Taken together, these experiments validate T1 Rs as key
determinants of differences in sweet taste selectivity and
specificity between rodents and humans, and further sub-
stantiate T1IR2+3, and T1R2-expressing cells, as an princi-
pal mediator of sweet taste in vivo. Finally, we propose that
polymorphisms in both T1R2 and T1R3 are important
determinants of human individual sweet taste preferences.

[0272] T1R2-Expressing Cells Encode Behavioral Attrac-
tion In Vivo

[0273] Activation of taste receptors trigger distinct behav-
ioral responses in animals. For example, excitation of the
T1R2+3 receptor stimulates behavioral attraction to sugars
and sweet-tasting compounds in mice. Is this response a
property of the receptors or the cells in which they are
expressed? One way to answer this question would be to
express a novel receptor unrelated to the taste system in the
T1R2+3 cells and examine whether its selective stimulation
elicits attractive responses (Troemel, E. R. et al., Cell 91,
161-169 (1997)).

[0274] Our approach was to target expression of a GPCR
that could couple to the endogenous signaling pathways in
T1R2+3 cells, but could only be activated by a nonnatural
ligand. In order to examine taste responses in the very same
animals before and after receptor expression we utilized an
inducible system. To accomplish this, we used transgenic
mice in which a modified k-opioid receptor activated solely
by a synthetic ligand (RASSL; Redfern, C. H. et al., Nat
Biotechnol, 17, 165-169 (1999)) was targeted to the T1R2-
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expressing cells under the control of the Tet-on inducible
system (see Experimental Procedures).

[0275] FIG. 7e shows that un-induced animals, or wild
type controls treated with doxycycline, are completely
insensitive to the k-opioid agonist spiradoline. Remarkably,
induction of RASSL expression in the T1R2-cells generates
animals that are now strongly attracted to nanomolar con-
centrations of spiradoline (FIG. 7, red trace). Thus, we
conclude that activation of T R2-expressing cells, rather than
the receptors they express, determines behavioral attraction
in mice. Furthermore, these results unequivocally show that
activating a single cell type is sufficient to trigger specific
taste responses; therefore a model requiring a combinatorial
pattern of activity, or temporal coding, is not needed to
account for attraction mediated by T1R2-expressing cells.
By extension we suggest that activation of these taste
signaling pathways in human T1R2+3 cells, regardless of
the nature of the receptor, would evoke sweet taste.

[0276] Multiple receptors have been proposed to mediate
sweet and umami taste in mammals. Notably, even within
each of these two modalities several GPCRs, ion channels,
and models invoking intracellular targets directly activated
by cell-permeable tastants have been postulated (Kinnamon,
S. C. Neuron, 25, 507-510 (2000); Margolskee, R. F., J Biol
Chem, 277, 1-4 (2002)). We have used a combination of
cell-based assays, genetic, physiological and behavioral
approaches to prove that the receptors for sweet and umami
taste in mammals are the T1Rs: umami taste is mediated by
the T1R1+3 heteromeric GPCR, and sweet by the two
T1R-based receptors, TIR2 and T1R3 (T1R2+3, and most
likely, a homodimer of T1R3). Therefore, sweet and amino
acid taste (umami)-two chemosensory inputs that trigger
behavioral attraction, share a common receptor repertoire
and evolutionary origin.

[0277] The human TIR1+3 receptor is activated by
glutamate and aspartate far more effectively than by other
amino acids (Li, X. et al., Proc Natl Acad Sci USA, 99,
4692-4696 (2002)). In contrast, the mouse T1R1+3 receptor
recognizes a much broader range of L-amino acids, both in
cell based assays (Nelson, G. et al., Nature, 416, 199-202
(2002)) and in vivo (this paper). If the evolutionary role of
the T1R1+3 receptor was to mediate attractive responses to
protein-rich foods, one may question whether the tuning of
receptor selectivity in primates to just two amino acids
substantially altered the ability to detect diets rich these
nutrients. Since amino acids are usually found as complex
mixtures, detecting any one should generally be adequate,
and thus this “narrowing” of tastant selectivity should not
have had a significant dietary impact. Given that the same
cells and receptors recognize glutamate, other amino acids
and IMP, we suggest that in rodents the umami taste modal-
ity must be generalized to include most L-amino acids and
the very concept of a distinct glutamate taste in rodents
(Chaudhari, N. et al., Nat Neurosci, 3, 113-119 (2000); Lin,
W. et al.,J Neurophysiol, 89, 1434-1439 (2003)) needs to be
re-evaluated.

[0278] A spoonful of sugar or a few tablets of artificial
sweetener? Our day to day experiences tell us that natural
and artificial sweeteners do not taste the same. In this
manuscript we showed that T1IR2 and T1R3 are responsible
for all sweet sensing. How do they account for the perceived
taste differences between sweet tastants? Many sweeteners
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are likely to activate receptors for other taste modalities, like
T2R bitter sensing cells accounting for the bitter aftertaste of
saccharin (data not shown). Therefore, the “taste” of even a
single sweet molecular species may reflect the combined
activity of cells tuned to different taste modalities, and not
just the activity of sweet sensing cells. We have also shown
that at higher, but still physiologically relevant concentra-
tions of sugars (>300 mM), natural and artificial sweeteners
activate partially overlapping, yet distinct sweet receptor
types (T1IR2+3 and T1R3 alone).

[0279] We have shown that T1Rs are the mediators of the
two principal attractive taste modalities, and demonstrated
that mice expressing a RASSL opioid receptor became
powerfully attracted to spiradoline, a normally tasteless and
nutrionally irrelevant compound, proving that to taste is to
believe. The discovery and functional characterization of the
cells and receptors for bitter, sweet, and umami taste now
provide a compelling view of how taste is encoded at the
periphery: dedicated taste receptor cells mediate attractive
and aversive behaviors (see, ¢.g., Zhang, Y. et al., Cell, 112,
293-301 (2003)).

[0280] Experimental Procedures
[0281] Gene Targeting of T1IR1, TIR2 and T1R3

[0282] The strategy used to create T1R knockout animals
is shown in FIG. 1. For T1R1, exon 6 encoding the predicted
seven transmembrane domain of the receptor was replaced
by the PGK-neo" cassette. Homologous recombination in R1
ES cells was detected by diagnostic Southern hybridization
with probes outside the targeting construct. Two targeted ES
clones were injected into C57BL/6 blastocysts. Chimeric
mice were bred with C57BL/6 mice and progeny back-
crossed to C57BL/6 mice for two generations prior to
establishing a homozygous knockout colony.

[0283] For T1R2, a similar approach deleted exons 5 and
6 (see FIG. 1). Chimeric animals were bred with C57BL/6
mice and progeny backcrossed to C57BL/6 mice for four
generations. The T1R3 taster(C57) and non-taster (129)
alleles (Nelson, G. et al., Cell, 106, 381-390 (2001)) were
identified based on an EcoRI polymorphism ~12 kb
upstream of the starting ATG of T1R3. All of the T1R2
knockout animals used in this study carried a taster allele of
T1R3. However, studies with TIR2 KO mice homozygous
for the non-taster T1R3 allele produced qualitatively similar
results (data not shown). To generate TIR3 KO knockout
animals, we replaced exons 1 to 5 encoding the N-terminal
extracellular domain with the PGK-neor cassette (see FIG.
1). Chimeric mice were bred with C57BL/6 mice and
progeny backcrossed to C57BL/6 mice for two generations.

[0284] TI1R knockouts have normal viability, body weight,
overall anatomy and general behavior. Similarly, taste recep-
tor cells appear normal morphologically and numerically in
all knockout backgrounds.

[0285] In Situ Hybridization

[0286] Fresh frozen sections (16 wum/section) were
attached to silanized slides and prepared for in situ hybrid-
ization or immunohistochemistry as previously described
(Hoon, M. A. et al., Cell, 96, 541-551 (1999)). Single label
in situ hybridization was carried out using digoxigenin
labeled probes; T1R1 and T1R2 probes were to the predicted
transmembrane domains, while TIR3 and RASSL (Redfem,
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C. H. et al., Nar Biotechnol, 17, 165-169 (1999)) probes
utilized the full coding sequences. Double-label fluorescent
detection used fluorescein (full-length hT1R2) and digoxi-
genin (full-length mT1R2) probes at high stringency
(hybridization, 5xSSC, 50% formamide, 65-72° C.; wash-
ing, 0.2xSSC, 72° C.). Hybridization was detected with
distinct fluorescent substrates (Adler, E. et al., Cel,l 100,
693-702 (2000)) and specificity of labeling was checked
using T1R2-knockout and non transgenic controls.

[0287] Generation of Transgenic Mice Expressing Human
T1R2 and RASSL

[0288] An approx. 12 kb genomic fragment upstream of
mouse T1R2 was fused to a human T R2 cDNA and to a
reverse-tetracycline dependent transactivator (rtTA) con-
struct (Gossen, M. et al., Curr Opin Biotechnol, 5,516-520
(1994)). Transgenic lines were produced by pronuclear
injection of zygotes from FVB/N mice. Three independent
human T1R2 transgenic lines displayed behavioral attrac-
tion to aspartame (10 mM). One line was crossed into the
T1R2 knockout background, and assayed for taste responses
and transgene expression. No expression outside T1R2-cells
was detected. TIR2-rtTA transgenic lines were crossed with
tetO-Rol/tetO-lacZ transgenic animals (Redfern, C. H. et
al., Nat Biotechnol, 17, 165-169 (1999)). Doubleheterozy-
gous progeny were induced by doxycycline treatment (6
egm/kg) (Bio-Serv) for 3 days (Gogos, J. A. et al., Cel,l 103,
609-620 (2000)) and examined for B-galactosidase activity
(Zack, D. J. et al., Neuron 6, 187-199 (1991)) and RASSL
expression in the tongue and palate. A line displaying
appropriate [-galactosidase staining and RASSL expression
pattern was selected for behavioral assays.

[0289] Behavioral Assays

[0290] Taste behavior was assayed using a short term
assay that directly measures taste preferences by counting
immediate licking responses in a multi-channel gustometer
(Davis MS 160-Mouse gustometer; Dilog Instruments, Tal-
lahassee, Fla.). Mice were trained and tested as described
previously (Zhang, Y. et al., Cell, 112, 293-301 (2003)).
Individual mice were placed in the gustometer for 30
minutes, and stimuli were presented in random order for 5s
trials that were initiated by the mouse licking the stimulus
spout. For sodium saccharin, glutamate and aspartate, 100
#M amiloride was added to all solutions (including the
control) to minimize effects of salt taste. Data points repre-
sent the mean rate that mice licked a tastant relative to their
sampling of an appropriate control tastant (ratio defined as
lick rate relative to control); lick suppression is defined as 1
minus the lick rate relative to control. In most cases the
control tastant was water but for amino acids +1 mM IMP,
200 mM MSG and 10 mM IMP the controls were 1 mM
IMP, 200 mM sodium gluconate and 10 mM CMP, respec-
tively.

[0291] Standard two-bottle preference assays were carried
out as described previously (Nelson, G. et al., Cell, 106,
381-390 (2001)). For mice carrying TIR2-rtTA and tetO-
Ro1/tetO-lacZ transgenes, expression was induced by doxy-
cycline treatment 3 days prior to, and during the behavioral
testing. Controls included testing the same mice without
induction as well as mice carrying just the T1R2-rtTA
transgene treated with doxycycline. All three groups dis-
played normal responses to sucrose.

[0292] We noted that in 2-bottle assays TIR-KO animals
appear to “learn” to identify solutions containing very high
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concentrations of natural sugars (>500 mM); successive
exposure resulted in decreased detection threshold and
increased preference ratios. Because mice are repeatedly
exposed to test compounds for 48 hrs in standard twobottle
assays, they may use other sensory inputs like texture or
smell to distinguish tastant from water. If not properly
controlled, this could be easily misunderstood as behavioral
attraction via taste pathways. To avoid this problem, we used
either short term immediate lick response assays (see above)
or two-bottle assays with naive knockout mice (i.e. never
exposed to such tastants during either training or testing).

[0293] Nerve Recordings

[0294] Lingual stimulation and recording procedures were
performed as previously described (Dahl, M. et al., Brain
Res, 756, 22-34 (1997); Nelson, G. et al., Nature, 416,
199-202 (2002)). Neural signals were amplified (5,000x)
with a Grass P511 AC amplifier (Astro-Med), digitized with
a Digidata 1200B A/D converter (Axon Instruments), and
integrated (r.m.s. voltage) with a time constant of 0.5 s. Taste
stimuli were presented at a constant flow rate of 4 ml min™*
for 20 s intervals interspersed by 2 min rinses with artificial
saliva (Danilova, V., and Hellekant, G., BMC Neurosci, 4, 5.
(2003)) between presentations. All data analyses used the
integrated response over a 25 s period immediately after the
application of the stimulus. Each experimental series con-
sisted of the application of 6 tastants bracketed by presen-
tations of 0.1 M citric acid to ensure the stability of the
recording. The mean response to 0.1 M citric acid was used
to normalize responses to each experimental series.

[0295] Tastants used for nerve recordings (maximal con-
centrations) were: sucrose, glucose, maltose (600 mM);
sodium saccharin (40 mM); AceK (60 mM); Citric Acid
(100 mM); NaCl (100 mM); NH,C1 (100 mM); 6-n-propyl
thiouracil (10 mM), quinine (10 mM); cycloheximide (1
mM); L-Ser, L-Ala, (30 mM with 0.5 mM IMP added) MSG
and MPG (300 mM with or without 0.5 mM IMP); D-Ala,
D-Phe, and D-Trp (100 mM). Amiloride (50 uM) was added
to reduce sodium responses as indicated in the figure leg-
ends.

[0296] Heterologous Expression of T1Rs and Calcium
Imaging

[0297] Modified HEK-293 cells (PEAK™P cells; Edge
BioSystems, MD) were grown, transfected with T1Rs and
promiscuous G-proteins and assayed for functional
responses to tastants by Ca-imaging essentially as described
previously (Nelson, G. et al.,, Cell, 106, 381-390 (2001)).
Minor differences in FURA-2 loading and Ca-imaging
included using 199(H) Medium (Biosource) containing
0.1% BSA, 100 uM EGTA and 200 uM CaCl, as assay buffer
as well as reducing the time allowed for FURA-AM ester
cleavage to 10 minutes. The imaging system was an Olym-
pus IX50 microscope equipped with a 10x/0.5 N.A. fluor
objective (Zeiss), the TILL imaging system (TILL Photonics
GmbH), and a cooled CCD camera. Acquisition and analysis
of fluorescence images used TILL-Vision software.

[0298] To optimize coupling of T1R-responses to changes
in [Ca**1i, C-terminal residues of human Gal6 (Offer-
manns, S., and Simon, M. 1.,J Biol Chem, 270, 15175-15180
(1995)) were replaced with the corresponding residues from
Gz (Mody, S. M. et al., Mol Pharmacol, 57, 13-23 (2000)),
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gustducin (McLaughlin, S. K. et al., Nature, 357, 563-569
(1992)) or Gai2. A chimera containing the C-terminal 25
residues of gustducin (G, »5) proved particularly effective
at mediating responses of mouse T1R2+3 and T1R1+43 in
transient transfection assays, and was used for further stud-
ies. Cell lines stably expressing T1R3 and G, ,5 were
established using puromycin and Zeocin (Invitrogen) selec-
tion. Three independent lines expressing T1R3 and G, »5
were used to examine the specificity and dose response of
the T1R3 receptor. Sucrose and maltose (>300 mM) elicited
dose dependent responses that were TIR3 and G, 55
dependent, but attempts to use high concentrations of sev-

eral other sugars (glucose, fructose, trehalose and galactose)
proved impractical because they induced significant receptor
independent rises in [Ca**]i.

[0299] 1t is understood that the examples and embodi-
ments described herein are for illustrative purposes only and
that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included
within the spirit and purview of this application and scope of
the appended claims. All publications, patents, and patent
applications cited herein are hereby incorporated by refer-
ence in their entirety for all purposes.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 32
<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1

LENGTH: 840

TYPE: PRT

ORGANISM: Rattus sp.

FEATURE :

OTHER INFORMATION: rat T1Rl1 G-protein
receptor

coupled

<400> SEQUENCE: 1

Leu Ser Leu Gln

10

Met Leu Phe Trp Ala Ala His Leu Leu

1 5
Ala Phe
20

Gln Thr

25

Cys Trp Ser Cys Arg Glu Ser Ser Pro

Pro Gly Phe Leu Leu Ala Leu Phe Ser Leu

35

Asp Gly

Val Thr Ser

60

Leu Gln Val His Pro Leu

50

Cys Arg Arg

55

Cys

Phe
75

His His Leu Gln Ala

70

Asp Ser Phe Asn

65

Gly Gly Tyr

Thr Val Glu Glu Ile

85

Ala
90

Asn Asn Ser Ser Leu Leu Pro

Glu
100

Leu Gly Tyr Leu Tyr Asp Val Cys Ser Glu Ser Ala

105
His
125

Ala Thr Val Ala Leu Gln Pro

120

Leu Leu

115

Arg Gly Arg

Val Val

140

His Ser Ser Ala

135

Gln Lys Leu Asn

130

Asp Arg Lys

Ala Val Thr Thr Ala

155

His Ala Leu

150

Pro Asn Thr

145

Asp Asp

Phe Met Val Glu Ala

170

Leu Ser Ser Ser Val

165

Leu Pro Tyr

Ala Phe Phe Leu Thr Val Pro

185

Lys Arg Lys Pro Ser

180

Arg

Gln Val

195

Glu Val Met Val Gln

200

Gln Phe

205

Leu Leu Ser

Ile
210

Ile Ser Gln

215

Trp Ser Leu Gly Tyr Gly Asp Tyr Gly

220

Gln
225

Ala Glu Glu Leu Ala Val Pro Ile

230

Leu Arg Gly

235

Cys

receptor sweet taste

Val
15

Leu Tyr

Gly Phe Ser

30
His

Gly Asp

Asp Arg Pro

Met Phe

80

Arg

Ile
95

Asn Thr

Asn Val

110

Tyr

Ile Glu Ile

Phe Ile Gly

Pro
160

Leu Gly

Val Leu Ser

175

Ser
190

Asp Arg

Gly Trp Val

Leu Gly Val

Val Ala Phe

240
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-continued

Lys Asp Ile Val Pro Phe Ser Ala Arg Val Gly Asp Pro Arg Met Gln
245 250 255

Ser Met Met Gln His Leu Ala Gln Ala Arg Thr Thr Val val Vval Val
260 265 270

Phe Ser Asn Arg His Leu Ala Arg Val Phe Phe Arg Ser Val Val Leu
275 280 285

Ala Asn Leu Thr Gly Lys Val Trp Val Ala Ser Glu Asp Trp Ala Ile
290 295 300

Ser Thr Tyr Ile Thr Ser Val Thr Gly Ile Gln Gly Ile Gly Thr Val
305 310 315 320

Leu Gly Val Ala Val Gln Gln Arg Gln Val Pro Gly Leu Lys Glu Phe
325 330 335

Glu Glu Ser Tyr Val Arg Ala Val Thr Ala Ala Pro Ser Ala Cys Pro
340 345 350

Glu Gly Ser Trp Cys Ser Thr Asn Gln Leu Cys Arg Glu Cys His Thr
355 360 365

Phe Thr Thr Arg Asn Met Pro Thr Leu Gly Ala Phe Ser Met Ser Ala
370 375 380

Ala Tyr Arg Val Tyr Glu Ala Val Tyr Ala Val Ala His Gly Leu His
385 390 395 400

Gln Leu Leu Gly Cys Thr Ser Glu Ile Cys Ser Arg Gly Pro Val Tyr
405 410 415

Pro Trp Gln Leu Leu Gln Gln Ile Tyr Lys Val Asn Phe Leu Leu His
420 425 430

Glu Asn Thr Val Ala Phe Asp Asp Asn Gly Asp Thr Leu Gly Tyr Tyr
435 440 445

Asp Ile Ile Ala Trp Asp Trp Asn Gly Pro Glu Trp Thr Phe Glu Ile
450 455 460

Ile Gly Ser Ala Ser Leu Ser Pro Val His Leu Asp Ile Asn Lys Thr
465 470 475 480

Lys Ile Gln Trp His Gly Lys Asn Asn Gln Val Pro Val Ser Val Cys
485 490 495

Thr Thr Asp Cys Leu Ala Gly His His Arg Val Val Val Gly Ser His
500 505 510

His Cys Cys Phe Glu Cys Val Pro Cys Glu Ala Gly Thr Phe Leu Asn
515 520 525

Met Ser Glu Leu His Ile Cys Gln Pro Cys Gly Thr Glu Glu Trp Ala
530 535 540

Pro Lys Glu Ser Thr Thr Cys Phe Pro Arg Thr Val Glu Phe Leu Ala
545 550 555 560

Trp His Glu Pro Ile Ser Leu Val Leu Ile Ala Ala Asn Thr Leu Leu
565 570 575

Leu Leu Leu Leu Val Gly Thr Ala Gly Leu Phe Ala Trp His Phe His
580 585 590

Thr Pro Val Val Arg Ser Ala Gly Gly Arg Leu Cys Phe Leu Met Leu
595 600 605

Gly Ser Leu Val Ala Gly Ser Cys Ser Phe Tyr Ser Phe Phe Gly Glu
610 615 620

Pro Thr Val Pro Ala Cys Leu Leu Arg Gln Pro Leu Phe Ser Leu Gly
625 630 635 640

Phe Ala Ile Phe Leu Ser Cys Leu Thr Ile Arg Ser Phe Gln Leu Val
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645 650 655

Ile Ile Phe Lys Phe Ser Thr Lys Val Pro Thr Phe Tyr Arg Thr Trp
660 665 670

Ala Gln Asn His Gly Ala Gly Leu Phe Val Ile Val Ser Ser Thr Val
675 680 685

His Leu Leu Ile Cys Leu Thr Trp Leu Val Met Trp Thr Pro Arg Pro
690 695 700

Thr Arg Glu Tyr Gln Arg Phe Pro His Leu Val Ile Leu Glu Cys Thr
705 710 715 720

Glu Val Asn Ser Val Gly Phe Leu Leu Ala Phe Thr His Asn Ile Leu
725 730 735

Leu Ser Ile Ser Thr Phe Val Cys Ser Tyr Leu Gly Lys Glu Leu Pro
740 745 750

Glu Asn Tyr Asn Glu Ala Lys Cys Val Thr Phe Ser Leu Leu Leu Asn
755 760 765

Phe Val Ser Trp Ile Ala Phe Phe Thr Met Ala Ser Ile Tyr Gln Gly
770 775 780

Ser Tyr Leu Pro Ala Val Asn Val Leu Ala Gly Leu Thr Thr Leu Ser
785 790 795 800

Gly Gly Phe Ser Gly Tyr Phe Leu Pro Lys Cys Tyr Val Ile Leu Cys
805 810 815

Arg Pro Glu Leu Asn Asn Thr Glu His Phe Gln Ala Ser Ile Gln Asp
820 825 830

Tyr Thr Arg Arg Cys Gly Thr Thr
835 840

<210> SEQ ID NO 2

<211> LENGTH: 842

<212> TYPE: PRT

<213> ORGANISM: Mus sp.

<220> FEATURE:

<223> OTHER INFORMATION: mouse T1R1 G-protein coupled receptor sweet
taste receptor

<400> SEQUENCE: 2

Met Leu Phe Trp Ala Ala His Leu Leu Leu Ser Leu Gln Leu Ala Val
1 5 10 15

Ala Tyr Cys Trp Ala Phe Ser Cys Gln Arg Thr Glu Ser Ser Pro Gly
20 25 30

Phe Ser Leu Pro Gly Asp Phe Leu Leu Ala Gly Leu Phe Ser Leu His
35 40 45

Ala Asp Cys Leu Gln Val Arg His Arg Pro Leu Val Thr Ser Cys Asp
50 55 60

Arg Ser Asp Ser Phe Asn Gly His Gly Tyr His Leu Phe Gln Ala Met
65 70 75 80

Arg Phe Thr Val Glu Glu Ile Asn Asn Ser Thr Ala Leu Leu Pro Asn
85 90 95

Ile Thr Leu Gly Tyr Glu Leu Tyr Asp Val Cys Ser Glu Ser Ser Asn
100 105 110

Val Tyr Ala Thr Leu Arg Val Pro Ala Gln Gln Gly Thr Gly His Leu
115 120 125

Glu Met Gln Arg Asp Leu Arg Asn His Ser Ser Lys Val Val Ala Leu
130 135 140
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Ile Gly Pro Asp Asn Thr Asp His Ala Val Thr Thr Ala Ala Leu Leu
145 150 155 160

Ser Pro Phe Leu Met Pro Leu Val Ser Tyr Glu Ala Ser Ser Val Ile
165 170 175

Leu Ser Gly Lys Arg Lys Phe Pro Ser Phe Leu Arg Thr Ile Pro Ser
180 185 190

Asp Lys Tyr Gln Val Glu Val Ile Val Arg Leu Leu Gln Ser Phe Gly
195 200 205

Trp Val Trp Ile Ser Leu Val Gly Ser Tyr Gly Asp Tyr Gly Gln Leu
210 215 220

Gly Val Gln Ala Leu Glu Glu Leu Ala Thr Pro Arg Gly Ile Cys Val
225 230 235 240

Ala Phe Lys Asp Val Val Pro Leu Ser Ala Gln Ala Gly Asp Pro Arg
245 250 255

Met Gln Arg Met Met Leu Arg Leu Ala Arg Ala Arg Thr Thr Val Val
260 265 270

Val vVal Phe Ser Asn Arg His Leu Ala Gly Val Phe Phe Arg Ser Val
275 280 285

Val Leu Ala Asn Leu Thr Gly Lys Val Trp Ile Ala Ser Glu Asp Trp
290 295 300

Ala Ile Ser Thr Tyr Ile Thr Asn Val Pro Gly Ile Gln Gly Ile Gly
305 310 315 320

Thr Val Leu Gly Val Ala Ile Gln Gln Arg Gln Val Pro Gly Leu Lys
325 330 335

Glu Phe Glu Glu Ser Tyr Val Gln Ala Val Met Gly Ala Pro Arg Thr
340 345 350

Cys Pro Glu Gly Ser Trp Cys Gly Thr Asn Gln Leu Cys Arg Glu Cys
355 360 365

His Ala Phe Thr Thr Trp Asn Met Pro Glu Leu Gly Ala Phe Ser Met
370 375 380

Ser Ala Ala Tyr Asn Val Tyr Glu Ala Val Tyr Ala Val Ala His Gly
385 390 395 400

Leu His Gln Leu Leu Gly Cys Thr Ser Gly Thr Cys Ala Arg Gly Pro
405 410 415

Val Tyr Pro Trp Gln Leu Leu Gln Gln Ile Tyr Lys Val Asn Phe Leu
420 425 430

Leu His Lys Lys Thr Val Ala Phe Asp Asp Lys Gly Asp Pro Leu Gly
435 440 445

Tyr Tyr Asp Ile Ile Ala Trp Asp Trp Asn Gly Pro Glu Trp Thr Phe
450 455 460

Glu Val Ile Gly Ser Ala Ser Leu Ser Pro Val His Leu Asp Ile Asn
465 470 475 480

Lys Thr Lys Ile Gln Trp His Gly Lys Asn Asn Gln Val Pro Val Ser
485 490 495

Val Cys Thr Arg Asp Cys Leu Glu Gly His His Arg Leu Val Met Gly
500 505 510

Ser His His Cys Cys Phe Glu Cys Met Pro Cys Glu Ala Gly Thr Phe
515 520 525

Leu Asn Thr Ser Glu Leu His Thr Cys Gln Pro Cys Gly Thr Glu Glu
530 535 540

Trp Ala Pro Glu Gly Ser Ser Ala Cys Phe Ser Arg Thr Val Glu Phe
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545 550 555 560

Leu Gly Trp His Glu Pro Ile Ser Leu Val Leu Leu Ala Ala Asn Thr
565 570 575

Leu Leu Leu Leu Leu Leu Ile Gly Thr Ala Gly Leu Phe Ala Trp Arg
580 585 590

Leu His Thr Pro Val Val Arg Ser Ala Gly Gly Arg Leu Cys Phe Leu
595 600 605

Met Leu Gly Ser Leu Val Ala Gly Ser Cys Ser Leu Tyr Ser Phe Phe
610 615 620

Gly Lys Pro Thr Val Pro Ala Cys Leu Leu Arg Gln Pro Leu Phe Ser
625 630 635 640

Leu Gly Phe Ala Ile Phe Leu Ser Cys Leu Thr Ile Arg Ser Phe Gln
645 650 655

Leu Val Ile Ile Phe Lys Phe Ser Thr Lys Val Pro Thr Phe Tyr His
660 665 670

Thr Trp Ala Gln Asn His Gly Ala Gly Ile Phe Val Ile Val Ser Ser
675 680 685

Thr Val His Leu Phe Leu Cys Leu Thr Trp Leu Ala Met Trp Thr Pro
690 695 700

Arg Pro Thr Arg Glu Tyr Gln Arg Phe Pro His Leu Val Ile Leu Glu
705 710 715 720

Cys Thr Glu Val Asn Ser Val Gly Phe Leu Val Ala Phe Ala His Asn
725 730 735

Ile Leu Leu Ser Ile Ser Thr Phe Val Cys Ser Tyr Leu Gly Lys Glu
740 745 750

Leu Pro Glu Asn Tyr Asn Glu Ala Lys Cys Val Thr Phe Ser Leu Leu
755 760 765

Leu His Phe Val Ser Trp Ile Ala Phe Phe Thr Met Ser Ser Ile Tyr
770 775 780

Gln Gly Ser Tyr Leu Pro Ala Val Asn Val Leu Ala Gly Leu Ala Thr
785 790 795 800

Leu Ser Gly Gly Phe Ser Gly Tyr Phe Leu Pro Lys Cys Tyr Val Ile
805 810 815

Leu Cys Arg Pro Glu Leu Asn Asn Thr Glu His Phe Gln Ala Ser Ile
820 825 830

Gln Asp Tyr Thr Arg Arg Cys Gly Thr Thr
835 840

<210> SEQ ID NO 3

<211> LENGTH: 840

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<223> OTHER INFORMATION: human T1R1 G-protein coupled receptor sweet
taste receptor

<400> SEQUENCE: 3

Met Leu Leu Cys Thr Ala Arg Leu Val Gly Leu Gln Leu Leu Ile Ser
1 5 10 15

Cys Cys Trp Ala Phe Ala Cys His Ser Thr Glu Ser Ser Pro Asp Phe
20 25 30

Thr Leu Pro Gly Asp Tyr Leu Leu Ala Gly Leu Phe Pro Leu His Ser
35 40 45
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Gly Cys Leu Gln Val Arg His Arg Pro Glu Val Thr Leu Cys Asp Arg
50 55 60

Ser Cys Ser Phe Asn Glu His Gly Tyr His Leu Phe Gln Ala Met Arg
65 70 75 80

Leu Gly Val Glu Glu Ile Asn Asn Ser Thr Ala Leu Leu Pro Asn Ile
85 90 95

Thr Leu Gly Tyr Gln Leu Tyr Asp Val Cys Ser Asp Ser Ala Asn Val
100 105 110

Tyr Ala Thr Leu Arg Val Leu Ser Leu Pro Gly Gln His His Ile Glu
115 120 125

Leu Gln Gly Asp Leu Leu His Tyr Ser Pro Thr Val Leu Ala Val Ile
130 135 140

Gly Pro Asp Ser Thr Asn Arg Ala Ala Thr Thr Ala Ala Leu Leu Ser
145 150 155 160

Pro Phe Leu Val His Ile Ser Tyr Ala Ala Ser Ser Glu Thr Leu Ser
165 170 175

Val Lys Arg Gln Tyr Pro Ser Phe Leu Arg Thr Ile Pro Asn Asp Lys
180 185 190

Tyr Gln Val Glu Thr Met Val Leu Leu Leu Gln Lys Phe Gly Trp Thr
195 200 205

Trp Ile Ser Leu Val Gly Ser Ser Asp Asp Tyr Gly Gln Leu Gly Val
210 215 220

Gln Ala Leu Glu Asn Gln Ala Leu Val Arg Gly Ile Cys Ile Ala Phe
225 230 235 240

Lys Asp Ile Met Pro Phe Ser Ala Gln Val Gly Asp Glu Arg Met Gln
245 250 255

Cys Leu Met Arg His Leu Ala Gln Ala Gly Ala Thr Val val val Vval
260 265 270

Phe Ser Ser Arg Gln Leu Ala Arg Val Phe Phe Glu Ser Val Val Leu
275 280 285

Thr Asn Leu Thr Gly Lys Val Trp Val Ala Ser Glu Ala Trp Ala Leu
290 295 300

Ser Arg His Ile Thr Gly Val Pro Gly Ile Gln Arg Ile Gly Met Val
305 310 315 320

Leu Gly Val Ala Ile Gln Lys Arg Ala Val Pro Gly Leu Lys Ala Phe
325 330 335

Glu Glu Ala Tyr Ala Arg Ala Asp Lys Glu Ala Pro Arg Pro Cys His
340 345 350

Lys Gly Ser Trp Cys Ser Ser Asn Gln Leu Cys Arg Glu Cys Gln Ala
355 360 365

Phe Met Ala His Thr Met Pro Lys Leu Lys Ala Phe Ser Met Ser Ser
370 375 380

Ala Tyr Asn Ala Tyr Arg Ala Val Tyr Ala Val Ala His Gly Leu His
385 390 395 400

Gln Leu Leu Gly Cys Ala Ser Glu Leu Cys Ser Arg Gly Arg Val Tyr
405 410 415

Pro Trp Gln Leu Leu Glu Gln Ile His Lys Val His Phe Leu Leu His
420 425 430

Lys Asp Thr Val Ala Phe Asn Asp Asn Arg Asp Pro Leu Ser Ser Tyr
435 440 445

Asn Ile Ile Ala Trp Asp Trp Asn Gly Pro Lys Trp Thr Phe Thr Val
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450 455 460

Leu Gly Ser Ser Thr Trp Ser Pro Val Gln Leu Asn Ile Asn Glu Thr
465 470 475 480

Lys Ile Gln Trp His Gly Lys Asn His Gln Val Pro Lys Ser Val Cys
485 490 495

Ser Ser Asp Cys Leu Glu Gly His Gln Arg Val Val Thr Gly Phe His
500 505 510

His Cys Cys Phe Glu Cys Val Pro Cys Gly Ala Gly Thr Phe Leu Asn
515 520 525

Lys Ser Glu Leu Tyr Arg Cys Gln Pro Cys Gly Thr Glu Glu Trp Ala
530 535 540

Pro Glu Gly Ser Gln Thr Cys Phe Pro Arg Thr Val Val Phe Leu Ala
545 550 555 560

Leu Arg Glu His Thr Ser Trp Val Leu Leu Ala Ala Asn Thr Leu Leu
565 570 575

Leu Leu Leu Leu Leu Gly Thr Ala Gly Leu Phe Ala Trp His Leu Asp
580 585 590

Thr Pro Val Val Arg Ser Ala Gly Gly Arg Leu Cys Phe Leu Met Leu
595 600 605

Gly Ser Leu Ala Ala Gly Ser Gly Ser Leu Tyr Gly Phe Phe Gly Glu
610 615 620

Pro Thr Arg Pro Ala Cys Leu Leu Arg Gln Ala Leu Phe Ala Leu Gly
625 630 635 640

Phe Thr Ile Phe Leu Ser Cys Leu Thr Val Arg Ser Phe Gln Leu Ile
645 650 655

Ile Ile Phe Lys Phe Ser Thr Lys Val Pro Thr Phe Tyr His Ala Trp
660 665 670

Val Gln Asn His Gly Ala Gly Leu Phe Val Met Ile Ser Ser Ala Ala
675 680 685

Gln Leu Leu Ile Cys Leu Thr Trp Leu Val Val Trp Thr Pro Leu Pro
690 695 700

Ala Arg Glu Tyr Gln Arg Phe Pro His Leu Val Met Leu Glu Cys Thr
705 710 715 720

Glu Thr Asn Ser Leu Gly Phe Ile Leu Ala Phe Leu Tyr Asn Gly Leu
725 730 735

Leu Ser Ile Ser Ala Phe Ala Cys Ser Tyr Leu Gly Lys Asp Leu Pro
740 745 750

Glu Asn Tyr Asn Glu Ala Lys Cys Val Thr Phe Ser Leu Leu Phe Asn
755 760 765

Phe Val Ser Trp Ile Ala Phe Phe Thr Thr Ala Ser Val Tyr Asp Gly
770 775 780

Lys Tyr Leu Pro Ala Ala Asn Met Met Ala Gly Leu Ser Ser Leu Ser
785 790 795 800

Ser Gly Phe Gly Gly Tyr Phe Leu Pro Lys Cys Tyr Val Ile Leu Cys
805 810 815

Arg Pro Asp Leu Asn Ser Thr Glu His Phe Gln Ala Ser Ile Gln Asp
820 825 830

Tyr Thr Arg Arg Cys Gly Ser Thr
835 840

<210> SEQ ID NO 4
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<211> LENGTH: 2771

<212> TYPE: DNA

<213> ORGANISM: Rattus sp.

<220> FEATURE:

<223> OTHER INFORMATION: rat T1R1 G-protein coupled receptor sweet taste
receptor

<400> SEQUENCE: 4

attcacatca gagctgtgct cagccatgct gggcagaggg acgacggctg gccagcatge 60
tcttetggge tgctcacctg ctgctcagece tgcagttggt ctactgctgg getttcaget 120
gccaaaggac agagtcctct ccaggcttca gccttcetgg ggacttccte cttgcaggte 180
tgttctcecect ccatggtgac tgtctgcagg tgagacacag acctctggtg acaagttgtg 240
acaggcccga cagcttcaac ggccatggct accacctctt ccaagccatg cggttcactg 300
ttgaggagat aaacaactcc tcggccctge ttcccaacat caccctgggg tatgagetgt 360
acgacgtgtg ctcagaatct gccaatgtgt atgccaccct gagggtgctt gccctgcaag 420
ggccccgcca catagagata cagaaagacc ttcgcaacca ctcctccaag gtggtggccet 480
tcatcgggecce tgacaacact gaccacgctg tcactaccge tgccttgectg ggtcctttec 540
tgatgcccct ggtcagctat gaggcaagca gcgtggtact cagtgccaag cgcaagttcc 600
cgtctttcet tcgtaccgte cccagtgacc ggcaccaggt ggaggtcatg gtgcagctge 660
tgcagagttt tgggtgggtg tggatctcgce tcattggcag ctacggtgat tacgggcagce 720

tgggtgtgca ggcgctggag gagctggccg tgccccgggg catctgcgtce gecttcaagg 780

acatcgtgcce tttctctgec cgggtgggtg acccgaggat gcagagcatg atgcagcatce 840
tggctcagge caggaccacc gtggttgtgg tcttctctaa ccggcacctg gctagagtgt 900
tcttcaggte cgtggtgectg gccaacctga ctggcaaagt gtgggtcgec tcagaagact 960

gggccatctc cacgtacatc accagcgtga ctgggatcca aggcattggg acggtgcteg 1020
gtgtggccgt ccagcagaga caagtccctg ggctgaagga gtttgaggag tcttatgtca 1080
gggctgtaac agctgctccc agcgecttgecce cggaggggtc ctggtgcagce actaaccagce 1140
tgtgccggga gtgccacacg ttcacgactc gtaacatgcc cacgcttgga gccttctcca 1200
tgagtgccge ctacagagtg tatgaggctg tgtacgctgt ggcccacgge ctccaccage 1260
tcctgggatg tacttctgag atctgttcca gaggcccagt ctacccctgg cagettette 1320
agcagatcta caaggtgaat tttcttctac atgagaatac tgtggcattt gatgacaacg 1380
gggacactct aggttactac gacatcatcg cctgggactg gaatggacct gaatggacct 1440
ttgagatcat tggctctgcc tcactgtctc cagttcatct ggacataaat aagacaaaaa 1500
tccagtggca cgggaagaac aatcaggtgc ctgtgtcagt gtgtaccacg gactgtctgg 1560
cagggcacca cagggtggtt gtgggttccc accactgctg ctttgagtgt gtgccctgeg 1620
aagctgggac ctttctcaac atgagtgagc ttcacatctg ccagccttgt ggaacagaag 1680
aatgggcacc caaggagagc actacttgct tcccacgcac ggtggagttc ttggcttggce 1740
atgaacccat ctctttggtg ctaatagcag ctaacacgct attgctgectg ctgctggttg 1800
ggactgctgg cctgtttgece tggcattttc acacacctgt agtgaggtca gctgggggta 1860
ggctgtgett cctcatgetg ggttcecctgg tggeccggaag ttgcagettce tatagettet 1920
tcggggagcce cacggtgccce gcecgtgecttge tgegtcagec cctcottttet ctegggtttg 1980

ccatcttcct ctcctgecctg acaatccget ccttccaact ggtcatcatc ttcaagtttt 2040
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ctaccaaggt gcccacattc taccgtacct gggcccaaaa ccatggtgca ggtctatteg 2100
tcattgtcag ctccacggtc catttgctca tctgtctcac atggcttgta atgtggaccce 2160
cacgacccac cagggaatac cagcgcttcc cccatctggt gattctcgag tgcacagagg 2220
tcaactctgt aggcttcctg ttggctttca cccacaacat tctcctctec atcagtacct 2280
tcgtectgcag ctacctgggt aaggaactgc cagagaacta taatgaagcc aaatgtgtca 2340
ccttcagcct gectcctcaac ttcgtatcct ggatcgcctt cttcaccatg gccagcattt 2400
accagggcag ctacctgcct gcggtcaatg tgctggcagg gctgaccaca ctgagcggceg 2460
gcttcagcegg ttacttcctce cccaagtget atgtgattect ctgeccgtcca gaactcaaca 2520
atacagaaca ctttcaggcc tccatccagg actacacgag gcgctgcgge actacctgat 2580
ccactggaaa ggtgcagacg ggaaggaagc ctctcttctt gtgctgaagg tggcgggtcc 2640
agtggggccg agagcttgag gtgtctggga gagctccgge acagcttacg atgtataagce 2700
acgcggaaga atccagtgca ataaagacgg gaagtgtgaa aaaaaaaaaa aaaaaaaaaa 2760
aaaaaaaaaa a 2771
<210> SEQ ID NO 5

<211> LENGTH: 2579

<212> TYPE: DNA

<213> ORGANISM: Mus sp.

<220> FEATURE:

<223> OTHER INFORMATION: mouse T1R1 G-protein coupled receptor sweet

taste receptor

<400> SEQUENCE: 5

tttggccage atgcttttct gggcagctca cctgctgecte agecctgcage tggccgttge 60
ttactgctgg gctttcaget gccaaaggac agaatcctct ccaggtttca gecctccectgg 120
ggacttcctce ctggcaggcce tgttctccct ccatgctgac tgtctgcagg tgagacacag 180
acctctggtg acaagttgtg acaggtctga cagcttcaac ggccatggct atcacctcett 240
ccaagccatg cggttcaccg ttgaggagat aaacaactcc acagctctgc ttcccaacat 300
caccctgggg tatgaactgt atgacgtgtg ctcagagtct tccaatgtct atgccacccet 360
gagggtgccc gcccagcaag ggacaggcca cctagagatg cagagagatc ttcgcaacca 420
ctccteccaag gtggtggcac tcattgggcc tgataacact gaccacgctg tcaccactge 480
tgcecectgetg ageccectttte tgatgcccet ggtcagectat gaggcgagca gecgtgatcct 540
cagtgggaag cgcaagttcc cgtccttcett gcgcaccatc cccagcgata agtaccaggt 600
ggaagtcata gtgcggctgc tgcagagctt cggctgggtce tggatctcge tegttggcag 660
ctatggtgac tacgggcagc tgggcgtaca ggcgctggag gagctggcca ctccacgggg 720
catctgcegte gcecttcaagg acgtggtgec tctectcecegee caggecgggtg acccaaggat 780
gcagcgcatg atgctgcgtc tggctcgage caggaccacc gtggtcgtgg tcttctctaa 840
ccggcacctg gctggagtgt tcttcaggte tgtggtgetg gccaacctga ctggcaaagt 900
gtggatcgcc tccgaagact gggccatctc cacgtacatc accaatgtgce ccgggatcca 960

gggcattggg acggtgctgg gggtggccat ccagcagaga caagtccctg gcctgaagga 1020
gtttgaagag tcctatgtcc aggcagtgat gggtgctccc agaacttgcc cagaggggtc 1080

ctggtgcgge actaaccagc tgtgcaggga gtgtcacgct ttcacgacat ggaacatgcc 1140
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cgagcttgga gccttctcca tgagecgectge ctacaatgtg tatgaggectg tgtatgetgt 1200
ggcccacggce ctccaccagc tcctgggatg tacctctggg acctgtgcca gaggcccagt 1260
ctacccctgg cagcttcttc agcagatcta caaggtgaat ttccttctac ataagaagac 1320
tgtagcattc gatgacaagg gggaccctct aggttattat gacatcatcg cctgggactg 1380
gaatggacct gaatggacct ttgaggtcat tggttctgcc tcactgtctc cagttcatct 1440
agacataaat aagacaaaaa tccagtggca cgggaagaac aatcaggtgc ctgtgtcagt 1500
gtgtaccagg gactgtctcg aagggcacca caggttggtc atgggttccc accactgctg 1560
cttcgagtgce atgccctgtg aagctgggac atttctcaac acgagtgagc ttcacacctg 1620
ccagccttgt ggaacagaag aatgggcccc tgaggggagc tcagcctgct tctcacgcac 1680
cgtggagttc ttggggtggc atgaacccat ctctttggtg ctattagcag ctaacacget 1740
attgctgctg ctgctgattg ggactgectgg cctgtttgee tggegtcttce acacgecctgt 1800
tgtgaggtca gctgggggta ggctgtgectt cctcatgetg ggttccttgg tagectgggag 1860
ttgcagcctc tacagcttct tcgggaagcc cacggtgccc gegtgettge tgegtcagec 1920
cctettttet ctecgggtttg ccattttcect ctecetgtectg acaatccget ccttccaact 1980
ggtcatcatc ttcaagtttt ctaccaaggt acccacattc taccacactt gggcccaaaa 2040
ccatggtgcc ggaatattcg tcattgtcag ctccacggtc catttgttcce tectgtctcac 2100
gtggcttgca atgtggaccc cacggcccac cagggagtac cagcgcttcc cccatctggt 2160
gattcttgag tgcacagagg tcaactctgt gggcttcctg gtggectttcg cacacaacat 2220
cctcctetee atcagcacct ttgtctgcag ctacctgggt aaggaactgc cggagaacta 2280
taacgaagcc aaatgtgtca ccttcagcct gctcctccac ttecgtatcet ggatcgettt 2340
cttcaccatg tccagcattt accagggcag ctacctaccc gcggtcaatg tgctggcagg 2400
gctggccact ctgagtggcg gcttcagcgg ctatttccte cctaaatget acgtgattet 2460
ctgccgtcca gaactcaaca acacagaaca ctttcaggcc tccatccagg actacacgag 2520
gcgectgegge actacctgag gcgctgegge actacctgag gegctgecgge actacctga 2579
<210> SEQ ID NO 6
<211> LENGTH: 2333
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<223> OTHER INFORMATION: human T1R1 G-protein coupled receptor sweet
taste receptor

<400> SEQUENCE: 6

aggtcttgta gcttcaatga gcatggctac cacctcttcce aggctatgcg gettggggtt 60
gaggagataa acaactccac ggccctgctg cccaacatca ccctggggta ccagctgtat 120
gatgtgtgtt ctgactctgc caatgtgtat gccacgctga gagtgctctc cctgccaggg 180
caacaccaca tagagctcca aggagacctt ctccactatt cccctacggt gectggcagtg 240
attgggcctg acagcaccaa ccgtgctgec accacagccg ccctgctgag ccctttectg 300
gtgcatatta gctatgcggc cagcagcgag acgctcagcg tgaagcggca gtatccctet 360
ttcectgegea ccatccccaa tgacaagtac caggtggaga ccatggtget gctgetgecag 420
aagttcgggt ggacctggat ctctctggtt ggcagcagtg acgactatgg gcagctaggg 480

gtgcaggcac tggagaacca ggccctggtc aggggcatct gcattgecttt caaggacatc 540
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atgcccttect ctgcccaggt gggcgatgag aggatgcagt gcctcatgcg ccacctggece 600
caggccgggg ccaccgtcecgt ggttgttttt tccageccgge agttggccag ggtgttttte 660
gagtccgtgg tgctgaccaa cctgactgge aaggtgtggg tcgcectcaga agcctgggece 720
ctctccagge acatcactgg ggtgcccggg atccagcgca ttgggatggt getgggegtg 780
gccatccaga agagggctgt ccctggcctg aaggcgtttg aagaagccta tgcccgggca 840
gacaaggagg cccctaggcc ttgcacaagg gctcctggtg cagcagcaat cagctctgca 900
gagaatgcca agctttcatg gcacacacga tgcccaagct caaagccttc tccatgagtt 960

ctgcctacaa cgcataccgg gctgtgtatg cggtggccca tggcctccac cagctcctgg 1020
gctgtgeccte tgagctctgt tccaggggecc gagtctacce ctggcagcett ttggagcaga 1080
tccacaaggt gcatttcctt ctacacaagg acactgtggce gtttaatgac aacagagatc 1140
ccctcagtag ctataacata attgcctggg actggaatgg acccaagtgg accttcacgg 1200
tccteggtte ctccacatgg tctccagttc agctaaacat aaatgagacc aaaatccagt 1260
ggcacggaaa gaaccaccag gtgcctaagt ctgtgtgttc cagcgactgt cttgaagggc 1320
accagcgagt ggttacgggt ttccatcact gctgectttga gtgtgtgccc tgtggggetg 1380
ggaccttcct caacaagagc gagctctaca gatgccagcc ttgtggaaca gaagagtggg 1440
cacctgaggg aagccagacc tgcttcccge gcactgtggt gtttttgget ttgcgtgage 1500
acacctcttg ggtgctgctg gcagctaaca cgctgctget getgetgetg cttgggactg 1560
ctggcectgtt tgcctggcac ctagacaccce ctgtggtgag gtcagcaggg ggccgcctgt 1620
gctttettat getgggctce ctggcagcag gtagtggcag cctctatgge ttectttgggg 1680
aacccacaag gcctgcegtge ttgctacgcc aggccctctt tgcccttggt ttcaccatet 1740
tcectgtceectg cctgacagtt cgctcattcc aactaatcat catcttcaag ttttccacca 1800
aggtacctac attctaccac gcctgggtcc aaaaccacgg tgctggcctg tttgtgatga 1860
tcagctcage ggcccagetg cttatctgte taacttgget ggtggtgtgg accccactge 1920
ctgctaggga ataccagcgc ttcccccatc tggtgatget tgagtgcaca gagaccaact 1980
ccctgggett catactggecc ttcctctaca atggcctcet ctccatcagt gectttgect 2040
gcagctacct gggtaaggac ttgccagaga actacaacga ggccaaatgt gtcaccttca 2100
gcctgetett caacttcgtg tcctggatcg ccttecttcac cacggeccage gtctacgacg 2160
gcaagtacct gcctgcggcc aacatgatgg ctgggctgag cagcctgagc agcggctteg 2220
gtgggtattt tctgcctaag tgctacgtga tcctctgeccg cccagacctc aacagcacag 2280
agcacttcca ggcctccatt caggactaca cgaggcgctg cggctccacc tga 2333
<210> SEQ ID NO 7
<211> LENGTH: 843
<212> TYPE: PRT
<213> ORGANISM: Rattus sp.
<220> FEATURE:
<223> OTHER INFORMATION: rat T1R2 G-protein coupled receptor sweet taste
receptor
<400> SEQUENCE: 7

Met Gly Pro Gln Ala Arg Thr Leu Cys Leu Leu Ser Leu Leu Leu His
1 5 10 15

Val Leu Pro Lys Pro Gly Lys Leu Val Glu Asn Ser Asp Phe His Leu
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-continued

20 25 30

Ala Gly Asp Tyr Leu Leu Gly Gly Leu Phe Thr Leu His Ala Asn Val
35 40 45

Lys Ser Ile Ser His Leu Ser Tyr Leu Gln Val Pro Lys Cys Asn Glu
50 55 60

Phe Thr Met Lys Val Leu Gly Tyr Asn Leu Met Gln Ala Met Arg Phe
65 70 75 80

Ala Val Glu Glu Ile Asn Asn Cys Ser Ser Leu Leu Pro Gly Val Leu
Leu Gly Tyr Glu Met Val Asp Val Cys Tyr Leu Ser Asn Asn Ile His
100 105 110

Pro Gly Leu Tyr Phe Leu Ala Gln Asp Asp Asp Leu Leu Pro Ile Leu
115 120 125

Lys Asp Tyr Ser Gln Tyr Met Pro His Val Val Ala Val Ile Gly Pro
130 135 140

Asp Asn Ser Glu Ser Ala Ile Thr Val Ser Asn Ile Leu Ser His Phe
145 150 155 160

Leu Ile Pro Gln Ile Thr Tyr Ser Ala Ile Ser Asp Lys Leu Arg Asp
165 170 175

Lys Arg His Phe Pro Ser Met Leu Arg Thr Val Pro Ser Ala Thr His
180 185 190

His Ile Glu Ala Met Val Gln Leu Met Val His Phe Gln Trp Asn Trp
195 200 205

Ile Val Val Leu Val Ser Asp Asp Asp Tyr Gly Arg Glu Asn Ser His
210 215 220

Leu Leu Ser Gln Arg Leu Thr Lys Thr Ser Asp Ile Cys Ile Ala Phe
225 230 235 240

Gln Glu Val Leu Pro Ile Pro Glu Ser Ser Gln Val Met Arg Ser Glu
245 250 255

Glu Gln Arg Gln Leu Asp Asn Ile Leu Asp Lys Leu Arg Arg Thr Ser
260 265 270

Ala Arg Val Val Val Val Phe Ser Pro Glu Leu Ser Leu Tyr Ser Phe
275 280 285

Phe His Glu Val Leu Arg Trp Asn Phe Thr Gly Phe Val Trp Ile Ala
290 295 300

Ser Glu Ser Trp Ala Ile Asp Pro Val Leu His Asn Leu Thr Glu Leu
305 310 315 320

Arg His Thr Gly Thr Phe Leu Gly Val Thr Ile Gln Arg Val Ser Ile
325 330 335

Pro Gly Phe Ser Gln Phe Arg Val Arg Arg Asp Lys Pro Gly Tyr Pro
340 345 350

Val Pro Asn Thr Thr Asn Leu Arg Thr Thr Cys Asn Gln Asp Cys Asp
355 360 365

Ala Cys Leu Asn Thr Thr Lys Ser Phe Asn Asn Ile Leu Ile Leu Ser
370 375 380

Gly Glu Arg Val Val Tyr Ser Val Tyr Ser Ala Val Tyr Ala Val Ala
385 390 395 400

His Ala Leu His Arg Leu Leu Gly Cys Asn Arg Val Arg Cys Thr Lys
405 410 415

Gln Lys Val Tyr Pro Trp Gln Leu Leu Arg Glu Ile Trp His Val Asn
420 425 430
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-continued

Phe Thr Leu Leu Gly Asn Arg Leu Phe Phe Asp Gln Gln Gly Asp Met
435 440 445

Pro Met Leu Leu Asp Ile Ile Gln Trp Gln Trp Asp Leu Ser Gln Asn
450 455 460

Pro Phe Gln Ser Ile Ala Ser Tyr Ser Pro Thr Ser Lys Arg Leu Thr
465 470 475 480

Tyr Ile Asn Asn Val Ser Trp Tyr Thr Pro Asn Asn Thr Val Pro Val
485 490 495

Ser Met Cys Ser Lys Ser Cys Gln Pro Gly Gln Met Lys Lys Ser Val
500 505 510

Gly Leu His Pro Cys Cys Phe Glu Cys Leu Asp Cys Met Pro Gly Thr
515 520 525

Tyr Leu Asn Arg Ser Ala Asp Glu Phe Asn Cys Leu Ser Cys Pro Gly
530 535 540

Ser Met Trp Ser Tyr Lys Asn Asp Ile Thr Cys Phe Gln Arg Arg Pro
545 550 555 560

Thr Phe Leu Glu Trp His Glu Val Pro Thr Ile Val Val Ala Ile Leu
565 570 575

Ala Ala Leu Gly Phe Phe Ser Thr Leu Ala Ile Leu Phe Ile Phe Trp
580 585 590

Arg His Phe Gln Thr Pro Met Val Arg Ser Ala Gly Gly Pro Met Cys
595 600 605

Phe Leu Met Leu Val Pro Leu Leu Leu Ala Phe Gly Met Val Pro Val
610 615 620

Tyr Val Gly Pro Pro Thr Val Phe Ser Cys Phe Cys Arg Gln Ala Phe
625 630 635 640

Phe Thr Val Cys Phe Ser Ile Cys Leu Ser Cys Ile Thr Val Arg Ser
645 650 655

Phe Gln Ile Val Cys Val Phe Lys Met Ala Arg Arg Leu Pro Ser Ala
660 665 670

Tyr Ser Phe Trp Met Arg Tyr His Gly Pro Tyr Val Phe Val Ala Phe
675 680 685

Ile Thr Ala Ile Lys Val Ala Leu Val Val Gly Asn Met Leu Ala Thr
690 695 700

Thr Ile Asn Pro Ile Gly Arg Thr Asp Pro Asp Asp Pro Asn Ile Met
705 710 715 720

Ile Leu Ser Cys His Pro Asn Tyr Arg Asn Gly Leu Leu Phe Asn Thr
725 730 735

Ser Met Asp Leu Leu Leu Ser Val Leu Gly Phe Ser Phe Ala Tyr Met
740 745 750

Gly Lys Glu Leu Pro Thr Asn Tyr Asn Glu Ala Lys Phe Ile Thr Leu
755 760 765

Ser Met Thr Phe Ser Phe Thr Ser Ser Ile Ser Leu Cys Thr Phe Met
770 775 780

Ser Val His Asp Gly Val Leu Val Thr Ile Met Asp Leu Leu Val Thr
785 790 795 800

Val Leu Asn Phe Leu Ala Ile Gly Leu Gly Tyr Phe Gly Pro Lys Cys
805 810 815

Tyr Met Ile Leu Phe Tyr Pro Glu Arg Asn Thr Ser Ala Tyr Phe Asn
820 825 830
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Ser Met Ile Gln Gly Tyr Thr Met Arg Lys Ser

<210>
<211>
<212>
<213>
<220>
<223>

<400>

835

SEQ ID NO 8
LENGTH:
TYPE :
ORGANISM: Mus sp.
FEATURE:
OTHER INFORMATION:

843
PRT

taste receptor

SEQUENCE :

Met Gly Pro Gln

1

Ala

Ala

Lys

Tyr

65

Ala

Leu

Pro

Lys

Asp

145

Leu

Lys

His

Ile

Leu

225

Gln

Glu

Ala

Phe

Ser

305

Arg

Leu

Gly

Ser

Asn

Val

Gly

Gly

Asp

130

Asn

Val

Arg

Ile

Val

210

Leu

Glu

Gln

Arg

Arg

290

Glu

His

Pro

Asp

35

Val

Met

Glu

Tyr

Leu

115

Tyr

Ser

Pro

Arg

Glu

195

Val

Ser

Val

Asp

Val

275

Glu

Ser

Thr

Lys

20

Tyr

Ser

Lys

Glu

Glu

100

Tyr

Ser

Glu

Gln

Phe

180

Ala

Leu

Gln

Leu

Gln

260

Val

Val

Trp

Gly

8

Ala

5

Pro

Leu

His

Val

Ile

85

Met

Phe

Gln

Ser

Val

165

Pro

Met

Val

Arg

Pro

245

Leu

Val

Leu

Ala

Thr
325

Arg

Val

Leu

Leu

Leu

70

Asn

Val

Leu

Tyr

Ala

150

Thr

Ala

Val

Ser

Leu

230

Val

Asp

Ile

Arg

Ile

310

Phe

840

mouse T1R2

Thr

Met

Gly

Ser

Gly

Asn

Asp

Ser

Arg

135

Ile

Tyr

Met

Gln

Asp

215

Thr

Pro

Asn

Phe

Trp

295

Asp

Leu

Leu

Leu

Gly

40

Tyr

Tyr

Cys

Val

Gln

120

Pro

Thr

Ser

Leu

Leu

200

Asp

Asn

Glu

Ile

Ser

280

Asn

Pro

Gly

His

Val

25

Leu

Leu

Asn

Ser

Cys

105

Ile

Gln

Val

Ala

Arg

185

Met

Asp

Thr

Pro

Leu

265

Pro

Phe

Val

Val

G-protein coupled receptor sweet

Leu

10

Gly

Phe

Gln

Leu

Ser

90

Tyr

Asp

Val

Ser

Ile

170

Thr

Val

Tyr

Gly

Asn

250

Asp

Glu

Thr

Leu

Thr
330

Leu

Asn

Thr

Val

Met

75

Leu

Leu

Asp

Val

Asn

155

Thr

Val

His

Gly

Asp

235

Gln

Lys

Leu

Gly

His

315

Ile

Phe

Ser

Leu

Pro

Gln

Leu

Ser

Phe

Ala

140

Ile

Asp

Pro

Phe

Arg

220

Ile

Ala

Leu

Ser

Phe

300

Asn

Gln

Leu

Asp

His

45

Lys

Ala

Pro

Asn

Leu

125

Val

Leu

Lys

Ser

Gln

205

Glu

Cys

Val

Arg

Leu

285

Val

Leu

Arg

Leu

Phe

30

Ala

Cys

Met

Gly

Asn

110

Pro

Ile

Ser

Leu

Ala

190

Trp

Asn

Ile

Arg

Arg

270

His

Trp

Thr

Val

Leu

15

His

Asn

Asn

Arg

Val

95

Ile

Ile

Gly

Tyr

Gln

175

Thr

Asn

Ser

Ala

Pro

255

Thr

Asn

Ile

Glu

Ser
335

His

Leu

Val

Glu

Phe

80

Leu

Gln

Leu

Pro

Phe

160

Asp

His

Trp

His

Phe

240

Glu

Ser

Phe

Ala

Leu

320

Ile
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Pro Gly Phe Ser Gln Phe Arg Val Arg His Asp Lys Pro Gly Tyr Arg
340 345 350

Met Pro Asn Glu Thr Ser Leu Arg Thr Thr Cys Asn Gln Asp Cys Asp
355 360 365

Ala Cys Met Asn Ile Thr Glu Ser Phe Asn Asn Val Leu Met Leu Ser
370 375 380

Gly Glu Arg Val Val Tyr Ser Val Tyr Ser Ala Val Tyr Ala Val Ala
385 390 395 400

His Thr Leu His Arg Leu Leu His Cys Asn Gln Val Arg Cys Thr Lys
405 410 415

Gln Ile Val Tyr Pro Trp Gln Leu Leu Arg Glu Ile Trp His Val Asn
420 425 430

Phe Thr Leu Leu Gly Asn Gln Leu Phe Phe Asp Glu Gln Gly Asp Met
435 440 445

Pro Met Leu Leu Asp Ile Ile Gln Trp Gln Trp Gly Leu Ser Gln Asn
450 455 460

Pro Phe Gln Ser Ile Ala Ser Tyr Ser Pro Thr Glu Thr Arg Leu Thr
465 470 475 480

Tyr Ile Ser Asn Val Ser Trp Tyr Thr Pro Asn Asn Thr Val Pro Ile
485 490 495

Ser Met Cys Ser Lys Ser Cys Gln Pro Gly Gln Met Lys Lys Pro Ile
500 505 510

Gly Leu His Pro Cys Cys Phe Glu Cys Val Asp Cys Pro Pro Asp Thr
515 520 525

Tyr Leu Asn Arg Ser Val Asp Glu Phe Asn Cys Leu Ser Cys Pro Gly
530 535 540

Ser Met Trp Ser Tyr Lys Asn Asn Ile Ala Cys Phe Lys Arg Arg Leu
545 550 555 560

Ala Phe Leu Glu Trp His Glu Val Pro Thr Ile Val Val Thr Ile Leu
565 570 575

Ala Ala Leu Gly Phe Ile Ser Thr Leu Ala Ile Leu Leu Ile Phe Trp
580 585 590

Arg His Phe Gln Thr Pro Met Val Arg Ser Ala Gly Gly Pro Met Cys
595 600 605

Phe Leu Met Leu Val Pro Leu Leu Leu Ala Phe Gly Met Val Pro Val
610 615 620

Tyr Val Gly Pro Pro Thr Val Phe Ser Cys Phe Cys Arg Gln Ala Phe
625 630 635 640

Phe Thr Val Cys Phe Ser Val Cys Leu Ser Cys Ile Thr Val Arg Ser
645 650 655

Phe Gln Ile Val Cys Val Phe Lys Met Ala Arg Arg Leu Pro Ser Ala
660 665 670

Tyr Gly Phe Trp Met Arg Tyr His Gly Pro Tyr Val Phe Val Ala Phe
675 680 685

Ile Thr Ala Val Lys Val Ala Leu Val Ala Gly Asn Met Leu Ala Thr
690 695 700

Thr Ile Asn Pro Ile Gly Arg Thr Asp Pro Asp Asp Pro Asn Ile Ile
705 710 715 720

Ile Leu Ser Cys His Pro Asn Tyr Arg Asn Gly Leu Leu Phe Asn Thr
725 730 735
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Ser Met Asp Leu Leu Leu Ser Val Leu Gly Phe Ser Phe Ala Tyr Val
740 745 750

Gly Lys Glu Leu Pro Thr Asn Tyr Asn Glu Ala Lys Phe Ile Thr Leu
755 760 765

Ser Met Thr Phe Ser Phe Thr Ser Ser Ile Ser Leu Cys Thr Phe Met
770 775 780

Ser Val His Asp Gly Val Leu Val Thr Ile Met Asp Leu Leu Val Thr
785 790 795 800

Val Leu Asn Phe Leu Ala Ile Gly Leu Gly Tyr Phe Gly Pro Lys Cys
805 810 815

Tyr Met Ile Leu Phe Tyr Pro Glu Arg Asn Thr Ser Ala Tyr Phe Asn
820 825 830

Ser Met Ile Gln Gly Tyr Thr Met Arg Lys Ser
835 840

<210> SEQ ID NO 9

<211> LENGTH: 838

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<223> OTHER INFORMATION: human T1R2 G-protein coupled receptor sweet
taste receptor

<400> SEQUENCE: 9

Met Gly Pro Arg Ala Lys Thr Ile Cys Ser Leu Phe Phe Leu Leu Trp
1 5 10 15

Val Leu Ala Glu Pro Ala Glu Asn Ser Asp Phe Tyr Leu Pro Gly Asp
20 25 30

Tyr Leu Leu Gly Gly Leu Phe Ser Leu His Ala Asn Met Lys Gly Ile
35 40 45

Val His Leu Asn Phe Leu Gln Val Pro Met Cys Lys Glu Tyr Glu Val
50 55 60

Lys Val Ile Gly Tyr Asn Leu Met Gln Ala Met Arg Phe Ala Val Glu
65 70 75 80

Glu Ile Asn Asn Asp Ser Ser Leu Leu Pro Gly Val Leu Leu Gly Tyr
85 90 95

Glu Ile Val Asp Val Cys Tyr Ile Ser Asn Asn Val Gln Pro Val Leu
100 105 110

Tyr Phe Leu Ala His Glu Asp Asn Leu Leu Pro Ile Gln Glu Asp Tyr
115 120 125

Ser Asn Tyr Ile Ser Arg Val Val Ala Val Ile Gly Pro Asp Asn Ser
130 135 140

Glu Ser Val Met Thr Val Ala Asn Phe Leu Ser Leu Phe Leu Leu Pro
145 150 155 160

Gln Ile Thr Tyr Ser Ala Ile Ser Asp Glu Leu Arg Asp Lys Val Arg
165 170 175

Phe Pro Ala Leu Leu Arg Thr Thr Pro Ser Ala Asp His His Val Glu
180 185 190

Ala Met Val Gln Leu Met Leu His Phe Arg Trp Asn Trp Ile Ile Val
195 200 205

Leu Val Ser Ser Asp Thr Tyr Gly Arg Asp Asn Gly Gln Leu Leu Gly
210 215 220

Glu Arg Val Ala Arg Arg Asp Ile Cys Ile Ala Phe Gln Glu Thr Leu
225 230 235 240
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Pro Thr Leu Gln Pro Asn Gln Asn Met Thr Ser Glu Glu Arg Gln Arg
245 250 255

Leu Val Thr Ile Val Asp Lys Leu Gln Gln Ser Thr Ala Arg Val Val
260 265 270

Val vVal Phe Ser Pro Asp Leu Thr Leu Tyr His Phe Phe Asn Glu Val
275 280 285

Leu Arg Gln Asn Phe Thr Gly Ala Val Trp Ile Ala Ser Glu Ser Trp
290 295 300

Ala Ile Asp Pro Val Leu His Asn Leu Thr Glu Leu Gly His Leu Gly
305 310 315 320

Thr Phe Leu Gly Ile Thr Ile Gln Ser Val Pro Ile Pro Gly Phe Ser
325 330 335

Glu Phe Arg Glu Trp Gly Pro Gln Ala Gly Pro Pro Pro Leu Ser Arg
340 345 350

Thr Ser Gln Ser Tyr Thr Cys Asn Gln Glu Cys Asp Asn Cys Leu Asn
355 360 365

Ala Thr Leu Ser Phe Asn Thr Ile Leu Arg Leu Ser Gly Glu Arg Val
370 375 380

Val Tyr Ser Val Tyr Ser Ala Val Tyr Ala Val Ala His Ala Leu His
385 390 395 400

Ser Leu Leu Gly Cys Asp Lys Ser Thr Cys Thr Lys Arg Val Val Tyr
405 410 415

Pro Trp Gln Leu Leu Glu Glu Ile Trp Lys Val Asn Phe Thr Leu Leu
420 425 430

Asp His Gln Ile Phe Phe Asp Pro Gln Gly Asp Val Ala Leu His Leu
435 440 445

Glu Ile Val Gln Trp Gln Trp Asp Arg Ser Gln Asn Pro Phe Gln Ser
450 455 460

Val Ala Ser Tyr Tyr Pro Leu Gln Arg Gln Leu Lys Asn Ile Gln Asp
465 470 475 480

Ile Ser Trp His Thr Val Asn Asn Thr Ile Pro Met Ser Met Cys Ser
485 490 495

Lys Arg Cys Gln Ser Gly Gln Lys Lys Lys Pro Val Gly Ile His Val
500 505 510

Cys Cys Phe Glu Cys Ile Asp Cys Leu Pro Gly Thr Phe Leu Asn His
515 520 525

Thr Glu Asp Glu Tyr Glu Cys Gln Ala Cys Pro Asn Asn Glu Trp Ser
530 535 540

Tyr Gln Ser Glu Thr Ser Cys Phe Lys Arg Gln Leu Val Phe Leu Glu
545 550 555 560

Trp His Glu Ala Pro Thr Ile Ala Val Ala Leu Leu Ala Ala Leu Gly
565 570 575

Phe Leu Ser Thr Leu Ala Ile Leu Val Ile Phe Trp Arg His Phe Gln
580 585 590

Thr Pro Ile Val Arg Ser Ala Gly Gly Pro Met Cys Phe Leu Met Leu
595 600 605

Thr Leu Leu Leu Val Ala Tyr Met Val Val Pro Val Tyr Val Gly Pro
610 615 620

Pro Lys Val Ser Thr Cys Leu Cys Arg Gln Ala Leu Phe Pro Leu Cys
625 630 635 640
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Phe Thr Ile Cys Ile Ser Cys Ile Ala Val Arg Ser Phe Gln Ile Val
645 650 655

Cys Ala Phe Lys Met Ala Ser Arg Phe Pro Arg Ala Tyr Ser Tyr Trp
660 665 670

Val Arg Tyr Gln Gly Pro Tyr Val Ser Met Ala Phe Ile Thr Val Leu
675 680 685

Lys Met Val Ile Val Val Ile Gly Met Leu Ala Arg Pro Gln Ser His
690 695 700

Pro Arg Thr Asp Pro Asp Asp Pro Lys Ile Thr Ile Val Ser Cys Asn
705 710 715 720

Pro Asn Tyr Arg Asn Ser Leu Leu Phe Asn Thr Ser Leu Asp Leu Leu
725 730 735

Leu Ser Val Val Gly Phe Ser Phe Ala Tyr Met Gly Lys Glu Leu Pro
740 745 750

Thr Asn Tyr Asn Glu Ala Lys Phe Ile Thr Leu Ser Met Thr Phe Tyr
755 760 765

Phe Thr Ser Ser Val Ser Leu Cys Thr Phe Met Ser Ala Tyr Ser Gly
770 775 780

Val Leu Val Thr Ile Val Asp Leu Leu Val Thr Val Leu Asn Leu Leu
785 790 795 800

Ala Ile Ser Leu Gly Tyr Phe Gly Pro Lys Cys Tyr Met Ile Leu Phe
805 810 815

Tyr Pro Glu Arg Asn Thr Pro Ala Tyr Phe Asn Ser Met Ile Gln Gly
820 825 830

Tyr Thr Met Arg Arg Asp
835

<210> SEQ ID NO 10

<211> LENGTH: 2993

<212> TYPE: DNA

<213> ORGANISM: Rattus sp.

<220> FEATURE:

<223> OTHER INFORMATION: rat T1R2 G-protein coupled receptor sweet taste
receptor

<400> SEQUENCE: 10

cactttgctg tcatgggtcc ccaggcaagg acactctgect tgctgtctect cctgetgceat 60
gttctgccta agccaggcaa gctggtagag aactctgact tccacctgge cggggactac 120
ctcctgggtg gecctectttac cctccatgec aacgtgaaga gcatctccca cctcagectac 180
ctgcaggtgc ccaagtgcaa tgagttcacc atgaaggtgt tgggctacaa cctcatgcag 240
gccatgegtt tcgctgtgga ggagatcaac aactgtagect ccectgctacce cggegtgetg 300
ctcggctacg agatggtgga tgtctgttac ctctccaaca atatccacce tgggctctac 360
ttcectggecac aggacgacga cctcctgcce atcctcaaag actacagcca gtacatgecce 420
cacgtggtgg ctgtcattgg ccccgacaac tctgagtccg ccattaccgt gtccaacatt 480
ctctctcatt tcctcatcce acagatcaca tacagcgcca tctccgacaa gctgcgggac 540
aagcggcact tccctagcat gctacgcaca gtgcccagcg ccacccacca catcgaggcece 600
atggtgcagc tgatggttca cttccaatgg aactggattg tggtgctggt gagcgacgac 660
gattacggcc gcgagaacag ccacctgttg agccagcgtc tgaccaaaac gagcgacatc 720

tgcattgcct tccaggaggt tctgcccata cctgagtcca gccaggtcat gaggtccgag 780
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gagcagagac aactggacaa catcctggac aagctgcggce ggacctcgge gcegecgtcgtg 840
gtggtgttct cgcccgaget gagcctgtat agcttectttce acgaggtgct ccgectggaac 900
ttcacgggtt ttgtgtggat cgcctctgag tcctgggcta tcgacccagt tctgcataac 960

ctcacggagc tgcgccacac gggtactttt ctgggcgtca ccatccagag ggtgtccatc 1020
cctggecttca gtcagttccg agtgecgeccgt gacaagccag ggtatcccecgt gcctaacacg 1080
accaacctgc ggacgacctg caaccaggac tgtgacgcct gcttgaacac caccaagtcc 1140
ttcaacaaca tccttatact ttcgggggag cgcgtggtct acagcgtgta ctcggcagtt 1200
tacgcggtgg cccatgccct ccacagactc ctcggctgta accgggtccecg ctgcaccaag 1260
caaaaggtct acccgtggca gctactcagg gagatctggce acgtcaactt cacgctcctg 1320
ggtaaccggc tcttctttga ccaacaaggg gacatgccga tgctcttgga catcatccag 1380
tggcagtggg acctgagcca gaatcccttc caaagcatcg cctcctattc tcccaccage 1440
aagaggctaa cctacattaa caatgtgtcc tggtacaccc ccaacaacac ggtccctgtc 1500
tccatgtgtt ccaagagctg ccagccaggg caaatgaaaa agtctgtggg cctccaccct 1560
tgttgecttcg agtgettgga ttgtatgcca ggcacctacc tcaaccgectc agcagatgag 1620
tttaactgtc tgtcctgccc gggttccatg tggtcctaca agaacgacat cacttgcttce 1680
cagcggcggce ctaccttcct ggagtggcac gaagtgccca ccatcgtggt ggccatactg 1740
gctgcecctgg gettecttcag tacactggecc attcttttca tettectggag acatttccag 1800
acacccatgg tgcgctcgge cggtggccce atgtgcttce tgatgctcecgt gececctgetg 1860
ctggcgtttg ggatggtgcce cgtgtatgtg gggcccccca cggtcttetce atgettcetge 1920
cgacaggctt tcttcaccgt ctgcttctcce atctgectat cctgcatcac cgtgcgetcce 1980
ttccagatcg tgtgtgtctt caagatggcc agacgcctge caagtgccta cagtttttgg 2040
atgcgttacc acgggcccta tgtcttcgtg gcocttcatca cggeccatcaa ggtggccctg 2100
gtggtgggca acatgctggc caccaccatc aaccccattg gccggaccga cccggatgac 2160
cccaacatca tgatcctctc gtgccaccct aactaccgca acgggctact gttcaacacc 2220
agcatggact tgctgctgtc tgtgctgggt ttcagcttcg cttacatggg caaggagctg 2280
cccaccaact acaacgaagc caagttcatc actctcagca tgaccttctc cttcacctcc 2340
tccatctcce tctgcacctt catgtctgtg cacgacggeg tgctggtcac catcatggac 2400
ctcctggtca ctgtgctcaa cttcctggece atcggettgg gatactttgg ccccaagtgt 2460
tacatgatcc ttttctaccc ggagcgcaac acctcagcct atttcaatag catgatccag 2520
ggctacacca tgaggaagag ctagctccgc ccaccggcct cagcagcaga gcccccggcece 2580
acgttaatgg tgttcctctg ccattctctg cagecgtaget atttttaccc acatageget 2640
taaaataccc atgatgcact ctcccccgac ccccaagcca tttcactgge caggacctac 2700
cacccactta tagatgaaac caccaaggcg ccctatgggg ctccaaggat ggcctaccac 2760
tgccatctgg tggtcacagt gagcacatgc gggccgtgge ccatggctcc cagccagetg 2820
gtggctagtg gctgtgaggc cagatgtctg tgtatctgag ttcectgggaa gcagagactg 2880
gggctcctgt gttctaatgg tcagatgggc atcatgggecc cttcattatt gcttacgaat 2940

aaacttccct ccggtgaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 2993

<210> SEQ ID NO 11
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<211> LENGTH: 2532

<212> TYPE:

DNA

<213> ORGANISM: Mus sp.
<220> FEATURE:

<223> OTHER INFORMATION: mouse T1R2 G-protein coupled receptor sweet

taste receptor

<400> SEQUENCE: 11

atgggacccce
ccagtcatgce
ctctttaccce
aagtgcaatg
gcegtggagyg
atggtggatg
atagatgact
gttattggcce
ctcgtgecac
cctgccatge
atggttcact
gagaacagcc
caggaggttc
ctggacaaca
ccggagctga
gtgtggattg
cgccacacgg
cagttccgag
actacctgta
ctcatgettt
cacaccctcece
ccatggcagce
ttcttecgacg
ctgagccaga
tacattagca
aagagttgcc
tgtgtggact
tcctgecegg
gccttectgg
ttcatcagta
cgcteggegg
atggtccccg
ttcaccgttt

tgcgtettcea

aggcgaggac
tggtagggaa
tccatgccaa
agtacaacat
aaatcaacaa
tctgectacct
tcectgeccat
cagacaactc
aggtcacata
tgcgecactgt
tccagtggaa
acctgctgag
tgccegtace
tcctggacaa
gcctgcacaa
cctctgagte
gcactttcct
tgcgeccatga
accaggactg
c¢gggggagcg
acagactcct
tactcaggga
aacaagggga
acccctteca
atgtgtcctg
agcctgggca
gtccgeccgga
gttccatgtg
agtggcacga
cgctggecat
gcggccccat
tgtatgtggg
gcttctcegt

agatggccag

actccatttg
ctccgacttt
cgtgaagagt
gaaggtgttg
ctgtagctcect
ctccaacaat
cctcaaagac
tgagtctgcece
tagcgccatce
gcccagegec
ctggatcgtg
ccagcgtctg
agaacccaac
gctgeggegy
cttectteegt
ctgggccatce
gggtgtcacc
caagccaggg
cgacgcctge
tgtggtctac
ccactgcaat
gatctggcat
catgccgatg
aagcatcgcce
gtacaccccce
aatgaaaaaa
cacctacctce
gtcttacaag
agtgcccact
tctgctcate
gtgcttecctg
cccecccacyg
ctgcctectee

acgcctgcca

ctgtttctce
cacctggctg
gtctctcacc
ggctacaacc
ttgctgeceg
atccagcctg
tacagccagt
atcaccgtgt
accgacaagc
acccaccaca
gtgctggtga
accaacactg
caggctgtga
acttcggege
gaggtgctge
gaccctgtte
atccagaggg
tatcgcatge
atgaacatca
agcgtgtact
caggtccgcet
gtcaacttca
ctcectggaca
tcectactceece
aacaacacgg
cccataggcece
aaccgatcag
aacaacatcg
atcgtggtga
ttctggagac
atgctggtge
gtcttctect
tgcatcacgg

agcgcctacg

tgctgcatge
gggactacct
tcagctacct
tcatgcaggce
gcgtgectgcet
ggctctactt
acaggcccca
ccaacattct
tgcaagacaa
tcgaggccat
gcgatgacga
gcgacatctg
ggcctgagga
gtgtggtggt
gctggaactt
tacacaacct
tgtccatccce
ctaacgagac
ctgagtcctt
cggccgtcta
gcaccaagca
cgctcectggg
tcatccagtg
ccaccgagac
tcecccatatce
tccacccatg
tagatgagtt
cttgcttcaa
ccatcctgge
atttccagac
ccectgetget
gtttctgecg
tgcgecteett

gtttctggat

tctgcctaag
cctgggtgge
gcaggtgccce
catgcgattc
cggctacgag
cctgtcacag
agtggtggcect
ctcctacttce
gcggcegette
ggtgcaactg
ttatggccga
cattgcctte
gcaggaccaa
gatattctcg
cacgggcttt
cacagagctg
tggcttcage
cagcctgegg
caacaacgtt
cgcggtggece
aatcgtctat
caaccagctc
gcagtggggce
gaggctgacc
catgtgttct
ctgcttcgag
taactgtctg
gcggeggetg
cgccctggge
gcccatggtg
ggcgtteggg
ccaggctttce
ccagattgtg

gcgttaccac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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gggccctacg tecttecgtgge cttcatcacg gccgtcaagg tggccctggt ggcgggcaac 2100
atgctggcca ccaccatcaa ccccattgge cggaccgacc ccgatgaccc caatatcata 2160
atcctctcect gccaccctaa ctaccgcaac gggctactct tcaacaccag catggacttg 2220
ctgctgtccg tgctgggttt cagcttecgeg tacgtgggeca aggaactgcc caccaactac 2280
aacgaagcca agttcatcac cctcagcatg accttctcct tcacctcctce catctccctce 2340
tgcacgttca tgtctgtcca cgatggcgtg ctggtcacca tcatggatct cctggtcact 2400
gtgctcaact ttctggccat cggcttgggg tactttggcce ccaaatgtta catgatcctt 2460
ttctacccgg agcgcaacac ttcagcttat ttcaatagca tgattcaggg ctacacgatg 2520
aggaagagct ag 2532
<210> SEQ ID NO 12

<211> LENGTH: 2010

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<223> OTHER INFORMATION: human T1R2 G-protein coupled receptor sweet

taste receptor

<400> SEQUENCE: 12

atcacctaca gcgccatcag cgatgagctg cgagacaagg tgcgcttcce ggetttgetg 60
cgtaccacac ccagcgccga ccaccacgtc gaggccatgg tgcagctgat gctgcactte 120
cgctggaact ggatcattgt gctggtgagc agcgacacct atggccgcga caatggccag 180
ctgcttggecg agcgcgtgge ccggcgcgac atctgcatcg ccttccagga gacgctgccce 240
acactgcagc ccaaccagaa catgacgtca gaggagcgcc agcgcctggt gaccattgtg 300
gacaagctgc agcagagcac agcgcgcgtc gtggtcgtgt tctcegcccga cctgacccetg 360
taccacttct tcaatgaggt gctgcgccag aacttcacgg gcgeccecgtgtg gatcgcctcece 420
gagtcctggg ccatcgaccc ggtcctgcac aacctcacgg agctgggcca cttgggcacce 480
ttcectgggeca tcaccatcca gagecgtgcce atcccggget tcagtgagtt ccgcgagtgg 540
ggcccacagg ctgggccgecc acccctcagce aggaccagcc agagctatac ctgcaaccag 600
gagtgcgaca actgcctgaa cgccaccttg tccttcaaca ccattctcag getectetggg 660
gagcgtgtcg tctacagcgt gtactctgecg gtctatgetg tggcccatge cctgcacage 720
ctcctegget gtgacaaaag cacctgcacc aagagggtgg tctacccctg gcagetgett 780
gaggagatct ggaaggtcaa cttcactctc ctggaccacc aaatcttctt cgacccgcaa 840
ggggacgtgg ctctgcactt ggagattgtc cagtggcaat gggaccggag ccagaatccc 900
ttccagageg tcgectccta ctacccecctg cagcgacage tgaagaacat caagacatct 960

ctgcacaccg tcaacaacac gatccctatg tccatgtgtt ccaagaggtg ccagtcaggg 1020
caaaagaaga agcctgtggg catccacgtc tgctgcttcg agtgcatcga ctgccttccc 1080
ggcaccttcc tcaaccacac tgaatgcccg aataacgagt ggtcctacca gagtgagacc 1140
tcectgettca agcggcaget ggtcttcctg gaatggcatg aggcacccac catcgetgtg 1200
gccctgetgg ccgecectggg cttectcage acccotggeca tcctggtgat attcetggagg 1260
cacttccaga cacccatagt tcgctcgget gggggcccca tgtgcttcect gatgectgaca 1320

ctgctgectgg tggcatacat ggtggtcccg gtgtacgtgg ggccgcccaa ggtctccacc 1380
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tgcctetgee geccaggccct cttteccccte tgecttcacaa tttgecatctce ctgtatcgec 1440
gtgcgttctt tccagatcgt ctgcgeccttc aagatggcca geccgettecce acgcgcectac 1500
agctactggg tccgctacca ggggccctac gtctctatgg catttatcac ggtactcaaa 1560
atggtcattg tggtaattgg catgctggca cggcctcagt cccaccceccg tactgacccc 1620
gatgacccca agatcacaat tgtctcctgt aaccccaact accgcaacag cctgetgttce 1680
aacaccagcc tggacctgect gctctcagtg gtgggtttca gcttcgeccta catgggcaaa 1740
gagctgccca ccaactacaa cgaggccaag ttcatcaccc tcagcatgac cttctatttc 1800
acctcatccg tctccctetg caccttcatg tctgecctaca geggggtget ggtcaccatc 1860
gtggacctct tggtcactgt gctcaacctc ctggccatca gecctgggeta cttcggcccce 1920
aagtgctaca tgatcctctt ctacccggag cgcaacacgc ccgcctactt caacagcatg 1980
atccagggct acaccatgag gagggactag 2010
<210> SEQ ID NO 13

<211> LENGTH: 3200

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<223> OTHER INFORMATION: human T1R3 G-protein coupled receptor sweet

taste receptor genomic sequence

<400> SEQUENCE: 13

gctcactcca tgtgaggccc cagtcggggc agccacctge cgtgcctgtt ggaagttgcece 60
tctgeccatge tgggecctge tgtcctggge ctcagecctet gggetctcet gcaccetggg 120
acgggggccce cattgtgcct gtcacagcaa cttaggatga agggggacta cgtgctgggg 180
gggctgttce ccectgggcga ggccgaggag gctggcctcce gcagcoccggac acggcccage 240

agccctgtgt gcaccaggta cagaggtggg acggcctggg tcggggtcag ggtgaccagg 300

tctggggtge tcctgagetg gggccgaggt ggccatctge ggttetgtgt ggccccaggt 360
tctcctcaaa cggectgete tgggcactgg ccatgaaaat ggccgtggag gagatcaaca 420
acaagtcgga tctgctgcce gggectgcgec tgggctacga cctetttgat acgtgctcegg 480
agcctgtggt ggccatgaag cccagcecctca tgttcctgge caaggcaggc agccgcgaca 540
tcgeccgecta ctgcaactac acgcagtacce agcccecgtgt getggetgte atcgggeccce 600
actcgtcaga gctcgccatg gtcaccggca agttcttcag cttetteccte atgccccagg 660
tggcgcccece caccatcacc cacccccacce cagccctgec cgtgggagec cctgtgtcag 720
gagatgcctce ttggcccttg caggtcagcet acggtgctag catggagctg ctgagcgccce 780
gggagacctt cccctcectte ttccgcaccg tgcccagega ccgtgtgcag ctgacggeceg 840

ccgcggagcet gectgcaggag ttcggctgga actgggtgge cgccectggge agcgacgacg 900
agtacggccg gcagggcctg agcatcttct cggccectgge cgcggcacge ggcatctgca 960
tcgegcacga gggcctggtg ccgctgecce gtgeccgatga ctcgeggetg gggaaggtge 1020
aggacgtcct gcaccaggtg aaccagagca gcgtgcaggt ggtgctgectg ttcgecctceg 1080
tgcacgccge ccacgccctc ttcaactaca gcatcagcag caggctctecg cccaaggtgt 1140
gggtggccag cgaggcctgg ctgacctctg acctggtcat ggggctgeccce ggcatggccc 1200
agatgggcac ggtgcttggc ttcctccaga ggggtgccca gctgcacgag ttcccccagt 1260

acgtgaagac gcacctggcc ctggccaccg acccggectt ctgctctgec ctgggcgaga 1320
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gggagcaggg tctggaggag gacgtggtgg gccagcgctg cccgcagtgt gactgcatca 1380
cgctgcagaa cgtgagcgca gggctaaatc accaccagac gttctctgtc tacgcagcetg 1440
tgtatagcgt ggcccaggcc ctgcacaaca ctcttcagtg caacgcctca ggectgcccceg 1500
cgcaggaccc cgtgaagccc tggcaggtga gcccgggaga tgggggtgtg ctgtcctetg 1560
catgtgccca ggccaccagg cacggccacc acgcctgagce tggaggtggce tggcggctca 1620
gccccgtecce ccgeccgcag ctcctggaga acatgtacaa cctgacctte cacgtgggeg 1680
ggctgccget gcoggttcgac agcagcggaa acgtggacat ggagtacgac ctgaagetgt 1740
gggtgtggca gggctcagtg cccaggctcc acgacgtggg caggttcaac ggcagcctca 1800
ggacagagcg cctgaagatc cgctggcaca cgtctgacaa ccaggtgagg tgagggtggg 1860
tgtgccagge gtgcccgtgg tagcccccge ggcagggcege agcctggggg tgggggecgt 1920
tccagtctee cgtgggcatg cccagccgag cagagccaga ccccaggcct gtgcgcagaa 1980
gccecgtgtee cggtgctcege ggcagtgcca ggagggccag gtgcecgccggg tcaaggggtt 2040
ccactcctge tgctacgact gtgtggactg cgaggcggge agctaccggc aaaacccagg 2100
tgagccgect tcccggcagg cgggggtggg aacgcagcag gggagggtcc tgccaagtcce 2160
tgactctgag accagagccc acagggtaca agacgaacac ccagcgccct tctcctctet 2220
cacagacgac atcgcctgca ccttttgtgg ccaggatgag tggtcccecgg agcgaagcac 2280
acgctgcttc cgccgcaggt ctcggttcct ggcatgggge gagccggetg tgctgetget 2340
gctcctgetg ctgagecctgg cgectgggect tgtgetgget getttgggge tgttegttca 2400
ccatcgggac agcccactgg ttcaggcctc gggggggccce ctggcctget ttggecctggt 2460
gtgcctggge ctggtctgecce tcagecgtcct cctgttccet ggeccagccca geocctgeceg 2520
atgcctggcc cagcagccct tgtcccacct cccgectcacg ggectgecctga gcacactctt 2580
cctgcaggceg gccgagatct tcgtggagtc agaactgcct ctgagectggg cagaccgget 2640
gagtggctgce ctgcggggge cctgggecctg getggtggtg ctgctggecca tgctggtgga 2700
ggtcgcactg tgcacctggt acctggtgge cttccecgeccg gaggtggtga cggactggeca 2760
catgctgccce acggaggcgce tggtgcactg ccgcacacgce tcctgggtca gcottocggect 2820
agcgcacgcc accaatgcca cgctggectt tctetgette ctgggcactt tcctggtgeg 2880
gagccagccg ggctgctaca accgtgcccg tggcctcacce tttgeccatge tggectactt 2940
catcacctgg gtctcectttg tgcccctecct ggccaatgtg caggtggtcce tcaggccege 3000
cgtgcagatg ggcgccctce tgctctgtgt cctgggcatce ctggectgect tccacctgec 3060
caggtgttac ctgctcatgc ggcagccagg gctcaacacc cccgagttct tcctgggagg 3120
gggccctggg gatgcccaag gccagaatga cgggaacaca ggaaatcagg ggaaacatga 3180
gtgacccaac cctgtgatct 3200
<210> SEQ ID NO 14
<211> LENGTH: 2559
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<223> OTHER INFORMATION: human T1R3 G-protein coupled receptor sweet
taste receptor CDS

<400> SEQUENCE: 14
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atgctgggcce ctgctgtcct gggecctcage ctectgggete tcetgcacce tgggacgggg 60
gccccattgt gcctgtcaca gcaacttagg atgaaggggg actacgtgct gggggggcetg 120
ttcecececectgg gecgaggccga ggaggctgge ctccgcagec ggacacggcec cagcagccct 180
gtgtgcacca ggttctcctc aaacggcctg ctctgggcac tggccatgaa aatggccgtg 240
gaggagatca acaacaagtc ggatctgctg cccgggcetge gcctgggcta cgacctcttt 300
gatacgtgct cggagcctgt ggtggccatg aagcccagcc tcatgttcct ggccaaggca 360
ggcagccgceg acatcgccge ctactgcaac tacacgcagt accagccccg tgtgcetgget 420
gtcatcggge cccactcgtc agagctcgcec atggtcaccg gcaagttctt cagettctte 480
ctcatgccce aggtcagcta cggtgctage atggagctgce tgagcgcccg ggagacctte 540
ccctecttet tcecgecaccgt geccagecgac cgtgtgcage tgacggccge cgcggagetg 600

ctgcaggagt tcggctggaa ctgggtggcc gccctgggca gcgacgacga gtacggccgg 660

cagggcctga gcatcttctec ggccctggec gcggcacgcg gcatctgcat cgcgcacgag 720
ggcctggtge cgctgccceg tgccgatgac tcgeggetgg ggaaggtgca ggacgtcctg 780
caccaggtga accagagcag cgtgcaggtg gtgctgctgt tcgcctcegt gcacgcecgece 840
cacgccctet tcaactacag catcagcagc aggctctcge ccaaggtgtg ggtggccage 900
gaggcctgge tgacctctga cctggtcatg gggctgcccg gcatggccca gatgggcacg 960

gtgcttgget tcctccagag gggtgcccag ctgcacgagt tcccccagta cgtgaagacg 1020
cacctggccce tggccaccga cccggectte tgctctgecce tgggcgagag ggagcagggt 1080
ctggaggagg acgtggtggg ccagcgctgc ccgcagtgtg actgcatcac gctgcagaac 1140
gtgagcgcag ggctaaatca ccaccagacg ttctctgtct acgcagctgt gtatagegtg 1200
gcccaggccce tgcacaacac tcttcagtge aacgcctcag gctgccccge gcaggacccece 1260
gtgaagccct ggcagctcct ggagaacatg tacaacctga ccttccacgt gggegggetg 1320
ccgetgeggt tcgacagcag cggaaacgtg gacatggagt acgacctgaa gctgtgggtg 1380
tggcagggct cagtgcccag gctccacgac gtgggcaggt tcaacggcag cctcaggaca 1440
gagcgcctga agatccgctg gcacacgtct gacaaccaga agcccgtgtce ccggtgcteg 1500
cggcagtgcc aggagggcca ggtgcgccgg gtcaaggggt tccactcctg ctgctacgac 1560
tgtgtggact gcgaggcggg cagctaccgg caaaacccag acgacatcgc ctgcaccttt 1620
tgtggccagg atgagtggtc cccggagcga agcacacgct gcttccgeccg caggtctegg 1680
ttcctggcat ggggcgagcc ggectgtgetg ctgctgctcece tgectgectgag ccoctggegetg 1740
ggccttgtge tggctgettt ggggectgttce gttcaccatc gggacagccc actggttcag 1800
gcctecggggg ggcccctgge ctgetttgge ctggtgtgece tgggcctggt ctgectcage 1860
gtccteccoctgt tccctggeca gecccageccct geccgatgec tggcccagca geccttgtece 1920
cacctccege tcacgggctg cctgagcaca ctcttcecctge aggecggccga gatcttegtg 1980
gagtcagaac tgcctctgag ctgggcagac cggctgagtg gctgcctgeg ggggccctgg 2040
gcctggetgg tggtgetget ggccatgcetg gtggaggtcg cactgtgcac ctggtacctg 2100
gtggccttce cgccggaggt ggtgacggac tggcacatge tgcccacgga ggcgctggtg 2160
cactgccgca cacgctcctg ggtcagecttc ggcctagege acgccaccaa tgccacgctg 2220

gcctttetet gettecetggg cacttteccectg gtgeggagee agececgggetg ctacaaccgt 2280
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gccecgtggece tcacctttge catgectggec tacttcatca cctgggtete ctttgtgecce 2340

ctcctggeca atgtgcaggt ggtcctcagg cccgecegtge agatgggege cctcctgetce 2400

tgtgtcctgg gcatcctgge tgccttccac ctgcccaggt gttacctget catgcggecag 2460

ccagggctca acacccccga gttcttcetg ggagggggcce ctggggatgce ccaaggccag 2520

aatgacggga acacaggaaa tcaggggaaa catgagtga 2559

<210> SEQ ID NO 15

<211> LENGTH: 852

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<223> OTHER INFORMATION: human T1R3 G-protein coupled receptor sweet
taste receptor

<400> SEQUENCE: 15

Met Leu Gly Pro Ala Val Leu Gly Leu Ser Leu Trp Ala Leu Leu His
1 5 10 15

Pro Gly Thr Gly Ala Pro Leu Cys Leu Ser Gln Gln Leu Arg Met Lys
20 25 30

Gly Asp Tyr Val Leu Gly Gly Leu Phe Pro Leu Gly Glu Ala Glu Glu
35 40 45

Ala Gly Leu Arg Ser Arg Thr Arg Pro Ser Ser Pro Val Cys Thr Arg
50 55 60

Phe Ser Ser Asn Gly Leu Leu Trp Ala Leu Ala Met Lys Met Ala Val
65 70 75 80

Glu Glu Ile Asn Asn Lys Ser Asp Leu Leu Pro Gly Leu Arg Leu Gly
85 90 95

Tyr Asp Leu Phe Asp Thr Cys Ser Glu Pro Val Val Ala Met Lys Pro
100 105 110

Ser Leu Met Phe Leu Ala Lys Ala Gly Ser Arg Asp Ile Ala Ala Tyr
115 120 125

Cys Asn Tyr Thr Gln Tyr Gln Pro Arg Val Leu Ala Val Ile Gly Pro
130 135 140

His Ser Ser Glu Leu Ala Met Val Thr Gly Lys Phe Phe Ser Phe Phe
145 150 155 160

Leu Met Pro Gln Val Ser Tyr Gly Ala Ser Met Glu Leu Leu Ser Ala
165 170 175

Arg Glu Thr Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg Val
180 185 190

Gln Leu Thr Ala Ala Ala Glu Leu Leu Gln Glu Phe Gly Trp Asn Trp
195 200 205

Val Ala Ala Leu Gly Ser Asp Asp Glu Tyr Gly Arg Gln Gly Leu Ser
210 215 220

Ile Phe Ser Ala Leu Ala Ala Ala Arg Gly Ile Cys Ile Ala His Glu
225 230 235 240

Gly Leu Val Pro Leu Pro Arg Ala Asp Asp Ser Arg Leu Gly Lys Val
245 250 255

Gln Asp Val Leu His Gln Val Asn Gln Ser Ser Val Gln Val Val Leu
260 265 270

Leu Phe Ala Ser Val His Ala Ala His Ala Leu Phe Asn Tyr Ser Ile
275 280 285

Ser Ser Arg Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ala Trp Leu
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290 295 300

Thr Ser Asp Leu Val Met Gly Leu Pro Gly Met Ala Gln Met Gly Thr
305 310 315 320

Val Leu Gly Phe Leu Gln Arg Gly Ala Gln Leu His Glu Phe Pro Gln
325 330 335

Tyr Val Lys Thr His Leu Ala Leu Ala Thr Asp Pro Ala Phe Cys Ser
340 345 350

Ala Leu Gly Glu Arg Glu Gln Gly Leu Glu Glu Asp Val Val Gly Gln
355 360 365

Arg Cys Pro Gln Cys Asp Cys Ile Thr Leu Gln Asn Val Ser Ala Gly
370 375 380

Leu Asn His His Gln Thr Phe Ser Val Tyr Ala Ala Val Tyr Ser Val
385 390 395 400

Ala Gln Ala Leu His Asn Thr Leu Gln Cys Asn Ala Ser Gly Cys Pro
405 410 415

Ala Gln Asp Pro Val Lys Pro Trp Gln Leu Leu Glu Asn Met Tyr Asn
420 425 430

Leu Thr Phe His Val Gly Gly Leu Pro Leu Arg Phe Asp Ser Ser Gly
435 440 445

Asn Val Asp Met Glu Tyr Asp Leu Lys Leu Trp Val Trp Gln Gly Ser
450 455 460

Val Pro Arg Leu His Asp Val Gly Arg Phe Asn Gly Ser Leu Arg Thr
465 470 475 480

Glu Arg Leu Lys Ile Arg Trp His Thr Ser Asp Asn Gln Lys Pro Val
485 490 495

Ser Arg Cys Ser Arg Gln Cys Gln Glu Gly Gln Val Arg Arg Val Lys
500 505 510

Gly Phe His Ser Cys Cys Tyr Asp Cys Val Asp Cys Glu Ala Gly Ser
515 520 525

Tyr Arg Gln Asn Pro Asp Asp Ile Ala Cys Thr Phe Cys Gly Gln Asp
530 535 540

Glu Trp Ser Pro Glu Arg Ser Thr Arg Cys Phe Arg Arg Arg Ser Arg
545 550 555 560

Phe Leu Ala Trp Gly Glu Pro Ala Val Leu Leu Leu Leu Leu Leu Leu
565 570 575

Ser Leu Ala Leu Gly Leu Val Leu Ala Ala Leu Gly Leu Phe Val His
580 585 590

His Arg Asp Ser Pro Leu Val Gln Ala Ser Gly Gly Pro Leu Ala Cys
595 600 605

Phe Gly Leu Val Cys Leu Gly Leu Val Cys Leu Ser Val Leu Leu Phe
610 615 620

Pro Gly Gln Pro Ser Pro Ala Arg Cys Leu Ala Gln Gln Pro Leu Ser
625 630 635 640

His Leu Pro Leu Thr Gly Cys Leu Ser Thr Leu Phe Leu Gln Ala Ala
645 650 655

Glu Ile Phe Val Glu Ser Glu Leu Pro Leu Ser Trp Ala Asp Arg Leu
660 665 670

Ser Gly Cys Leu Arg Gly Pro Trp Ala Trp Leu Val Val Leu Leu Ala
675 680 685

Met Leu Val Glu Val Ala Leu Cys Thr Trp Tyr Leu Val Ala Phe Pro
690 695 700
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Pro Glu Val Val Thr Asp Trp His Met Leu Pro Thr Glu Ala Leu Val
705 710 715 720

His Cys Arg Thr Arg Ser Trp Val Ser Phe Gly Leu Ala His Ala Thr
725 730 735

Asn Ala Thr Leu Ala Phe Leu Cys Phe Leu Gly Thr Phe Leu Val Arg
740 745 750

Ser Gln Pro Gly Cys Tyr Asn Arg Ala Arg Gly Leu Thr Phe Ala Met
755 760 765

Leu Ala Tyr Phe Ile Thr Trp Val Ser Phe Val Pro Leu Leu Ala Asn
770 775 780

Val Gln Val Val Leu Arg Pro Ala Val Gln Met Gly Ala Leu Leu Leu
785 790 795 800

Cys Val Leu Gly Ile Leu Ala Ala Phe His Leu Pro Arg Cys Tyr Leu
805 810 815

Leu Met Arg Gln Pro Gly Leu Asn Thr Pro Glu Phe Phe Leu Gly Gly
820 825 830

Gly Pro Gly Asp Ala Gln Gly Gln Asn Asp Gly Asn Thr Gly Asn Gln
835 840 845

Gly Lys His Glu
850

<210> SEQ ID NO 16

<211> LENGTH: 3240

<212> TYPE: DNA

<213> ORGANISM: Mus sp.

<220> FEATURE:

<223> OTHER INFORMATION: mouse Sac non taster 129 T1R3 G-protein
coupled receptor sweet taste receptor genomic sequence

<400> SEQUENCE: 16

acatctgtgg ctccaacccc acacacccat ctattgttag tgctggagac ttctacctac 60
catgccagct ttggctatca tgggtctcag cctggectget ttcecctggage ttgggatggg 120
ggcctcetttg tgtctgtcac agcaattcaa ggcacaaggg gactacatac tgggcgggcet 180
atttccecctg ggctcgaccg aggaggccac tctcaaccag agagcacaac ccaacagcac 240
cctgtgtaac aggtatggag gctagtagct ggggtgggag tgaaccgaag cttggcaget 300
ttggctcegt ggtactacca atctggggaa ggggtggtga tcagtttcca tgtggcctca 360
ggttctcacc ccteggtttg ttcctggecca tggctatgaa gatggctgtg gaggagatca 420
acaatggatc tgccttgctc cctgggctge ggctgggcta tgacctattt gacacatget 480
ccgagccagt ggtcaccatg aaatccagtc tcatgttcct ggccaaggtg ggcagtcaaa 540
gcattgctge ctactgcaac tacacacagt accaaccccg tgtgctgget gtcatcggece 600
cccactcatc agagcttgcc ctcattacag gcaagttctt cagcttectte ctcatgeccac 660
aggtgagccc acttcctttg tgttctcaac cgattgcacc cattgagctc tcacatcaga 720
aagtgcttct tgatcaccac aggtcagcta tagcgccagc atggatcgge taagtgaccg 780
ggaaacgttt ccatccttct tccgcacagt gcccagtgac cgggtgcage tgcaggcagt 840
tgtgactctg ttgcagaact tcagctggaa ctgggtggcc gccttaggga gtgatgatga 900
ctatggccgg gaaggtctga gcatcttttc tagtctggcce aatgcacgag gtatctgcat 960

cgcacatgag ggcctggtgc cacaacatga cactagtggc caacagttgg gcaaggtget 1020
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ggatgtgcta cgccaagtga accaaagtaa agtacaagtg gtggtgctgt ttgcctctgce 1080
ccgtgetgte tactcccttt ttagttacag catccatcat ggcctctcac ccaaggtatg 1140
ggtggccagt gagtcttggce tgacatctga cctggtcatg acacttccca atattgcceg 1200
tgtgggcact gtgcttgggt ttttgcagecg gggtgcccta ctgcctgaat tttcccatta 1260
tgtggagact caccttgccc tggccgctga cccagcattc tgtgcctcac tgaatgcgga 1320
gttggatctg gaggaacatg tgatggggca acgctgtcca cagtgtgacg acatcatgect 1380
gcagaaccta tcatctgggc tgttgcagaa cctatcagect gggcaattgc accaccaaat 1440
atttgcaacc tatgcagctg tgtacagtgt ggctcaagcc cttcacaaca ccctacagtg 1500
caatgtctca cattgccacg tatcagaaca tgttctaccc tggcaggtaa gggtagggtt 1560
ttttgetggg ttttgecctge tcctgcagga acactgaacc aggcagagcc aaatcatgtt 1620
gtgactggag aggccttacc ctgactccac tccacagctc ctggagaaca tgtacaatat 1680
gagtttccat gctcgagact tgacactaca gtttgatgct gaagggaatg tagacatgga 1740
atatgacctg aagatgtggg tgtggcagag ccctacacct gtattacata ctgtgggcac 1800
cttcaacggc acccttcagce tgcagcagtc taaaatgtac tggccaggca accaggtaag 1860
gacaagacag gcaaaaagga tggtgggtag aagcttgtcg gtcttgggec agtgctagec 1920
aaggggaggc ctaacccaag gctccatgtc caggtgccag tctcccagtg ttcccgecag 1980
tgcaaagatg gccaggttcg ccgagtaaag ggctttcatt cctgectgecta tgactgcgtg 2040
gactgcaagg cgggcagcta ccggaagcat ccaggtgaac cgtcttccct agacagtctg 2100
cacagccggg ctagggggca gaagcattca agtctggcaa gcgccctcce geggggctaa 2160
tgtggagaca gttactgtgg gggctggctg gggaggtcgg tctcccatca gcagacccca 2220
cattactttt cttccttcca tcactacaga tgacttcacc tgtactccat gtaaccagga 2280
ccagtggtcc ccagagaaaa gcacagcctg cttacctcge aggcccaagt ttctggettg 2340
gggggagcca gttgtgctgt cactcctcect getgetttge ctggtgetgg gtctagcact 2400
ggctgctctg gggctctcetg tccaccactg ggacagccect cttgtccagg cctcaggegg 2460
ctcacagttc tgctttggcc tgatctgcct aggcctctte tgcctcagtg tccttetgtt 2520
cccaggacgg ccaagctctg ccagctgcct tgcacaacaa ccaatggctc acctccctet 2580
cacaggctgc ctgagcacac tcttcctgca agcagctgag acctttgtgg agtctgaget 2640
gccactgagc tgggcaaact ggctatgcag ctaccttcgg ggactctggg cctggctagt 2700
ggtactgttg gccacttttg tggaggcagc actatgtgcc tggtatttga ccgectttcecc 2760
accagaggtg gtgacagact ggtcagtgct gcccacagag gtactggagc actgccacgt 2820
gcgttcctgg gtcagcctgg gettggtgca catcaccaat gcaatgttag ctttcctetg 2880
ctttctggge actttcctgg tacagagcca gcctggeccge tacaaccgtg cccgtggtet 2940
caccttcgec atgctagctt atttcatcac ctgggtctet tttgtgccecce tcctggecaa 3000
tgtgcaggtg gcctaccagc cagctgtgca gatgggtgcet atcctagtcet gtgccctggg 3060
catcctggtc accttccacc tgcccaagtg ctatgtgctt ctttggectge caaagctcaa 3120
cacccaggag ttcttcctgg gaaggaatgc caagaaagca gcagatgaga acagtggcgg 3180

tggtgaggca gctcaggaac acaatgaatg accactgacc cgtgaccttc cctttaggga 3240

<210> SEQ ID NO 17
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<211> LENGTH: 2577

<212> TYPE:

DNA

<213> ORGANISM: Mus sp.
<220> FEATURE:
<223> OTHER INFORMATION: mouse Sac non taster 129 TI1R3

receptor sweet taste receptor CDS

<400> SEQUENCE: 17

atgccagctt
gcctetttgt
tttcececcetgg
ctgtgtaaca
gaggagatca
gacacatgct
ggcagtcaaa
gtcatcggce
ctcatgccac
ccatcecttet
ttgcagaact
gaaggtctga
ggcctggtge
cgccaagtga
tactccettt
gagtcttggce
gtgcttgggt
caccttgcce
gaggaacatg
tcatctggge
tatgcagctg
cattgccacg
agtttccatg
tatgacctga
ttcaacggca
gtctcccagt
tcectgetget
ttcacctgta
cctcgcagge
ctttgcectgg
agccctecttg
ctecttetgee
caacaaccaa

gctgagacct

tggctatcat
gtctgtcaca
gctcgaccga
ggttctcacc
acaatggatc
ccgagccagt
gcattgctge
cccactcatce
aggtcagcta
tccgecacagt
tcagctggaa
gcatctttte
cacaacatga
accaaagtaa
ttagttacag
tgacatctga
ttttgcagceg
tggcecgcectga
tgatggggca
tgttgcagaa
tgtacagtgt
tatcagaaca
ctcgagactt
agatgtgggt
cccttcaget
gttcccgeca
atgactgcgt
ctccatgtaa
ccaagtttct
tgctgggtet
tccaggceccte
tcagtgtcct
tggctcacct

ttgtggagtc

gggtctcagce
gcaattcaag
ggaggccact
ccteggtttg
tgccttgete
ggtcaccatg
ctactgcaac
agagcttgce
tagcgccage
gcccagtgac
ctgggtggee
tagtctggcece
cactagtggc
agtacaagtg
catccatcat
cctggtcatg
gggtgcccta
cccagcatte
acgctgtcca
cctatcagcet
ggctcaagcce
tgttctaccce
gacactacag
gtggcagagce
gcagcagtct
gtgcaaagat
ggactgcaag
ccaggaccag
ggcttggggy
agcactggct
aggcggctca
tctgttecca
ccctectcaca

tgagctgecca

ctggctgett
gcacaagggg
ctcaaccaga
ttcectggeca
cctgggetge
aaatccagtc
tacacacagt
ctcattacag
atggatcgge
cgggtgcagce
gccttaggga
aatgcacgag
caacagttgg
gtggtgctgt
ggcctctcac
acacttccca
ctgcctgaat
tgtgcctcac
cagtgtgacg
gggcaattgc
cttcacaaca
tggcagctcce
tttgatgctg
cctacacctg
aaaatgtact
ggccaggtte
gcgggcaget
tggtccccag
gagccagttg
gctetgggge
cagttctgcect
ggacggccaa
ggctgcctga

ctgagctggg

tcectggaget
actacatact
gagcacaacc
tggctatgaa
ggctgggcta
tcatgttcect
accaaccccg
gcaagttctt
taagtgaccg
tgcaggcagt
gtgatgatga
gtatctgcat
gcaaggtgct
ttgcctetge
ccaaggtatg
atattgcccg
tttceccatta
tgaatgcgga
acatcatgct
accaccaaat
ccctacagtg
tggagaacat
aagggaatgt
tattacatac
ggccaggcaa
gccgagtaaa
accggaagca
agaaaagcac
tgctgtcact
tctetgteca
ttggcctgat
gctctgeccag
gcacactctt

caaactggct

G-protein coupled

tgggatgggg
gggcgggcta
caacagcacc
gatggctgtg
tgacctattt
ggccaaggtg
tgtgctgget
cagcttectte
ggaaacgttt
tgtgactctg
ctatggccgg
cgcacatgag
ggatgtgcta
ccgtgetgte
ggtggccagt
tgtgggcact
tgtggagact
gttggatctg
gcagaaccta
atttgcaacc
caatgtctca
gtacaatatg
agacatggaa
tgtgggcacc
ccaggtgcca
gggctttcat
tccagatgac
agcctgctta
cctecctgetg
ccactgggac
ctgcctagge
ctgccttgca
cctgcaagca

atgcagctac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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cttcggggac tctgggcctg getagtggta ctgttggcca cttttgtgga ggcagcacta 2100

tgtgcctggt atttgaccge tttcccacca gaggtggtga cagactggtc agtgctgecce 2160

acagaggtac tggagcactg ccacgtgcgt tcctgggtca gcctgggett ggtgcacatc 2220

accaatgcaa tgttagcttt cctctgettt ctgggcactt tcctggtaca gagccagcect 2280

ggccgctaca accgtgccecg tggtctcacce ttcgeccatge tagcttattt catcacctgg 2340

gtctcttttg tgcccctecect ggccaatgtg caggtggecect accagccage tgtgcagatg 2400

ggtgctatcc tagtctgtgc cctgggcatc ctggtcacct tccacctgec caagtgctat 2460

gtgcttcttt ggctgccaaa gctcaacacc caggagttct tcctgggaag gaatgccaag 2520

aaagcagcag atgagaacag tggcggtggt gaggcagctc aggaacacaa tgaatga 2577

<210> SEQ ID NO 18

<211> LENGTH: 858

<212> TYPE: PRT

<213> ORGANISM: Mus sp.

<220> FEATURE:

<223> OTHER INFORMATION: mouse Sac non taster 129 T1R3 G-protein coupled
receptor sweet taste receptor

<400> SEQUENCE: 18

Met Pro Ala Leu Ala Ile Met Gly Leu Ser Leu Ala Ala Phe Leu Glu
1 5 10 15

Leu Gly Met Gly Ala Ser Leu Cys Leu Ser Gln Gln Phe Lys Ala Gln
20 25 30

Gly Asp Tyr Ile Leu Gly Gly Leu Phe Pro Leu Gly Ser Thr Glu Glu
35 40 45

Ala Thr Leu Asn Gln Arg Ala Gln Pro Asn Ser Thr Leu Cys Asn Arg
50 55 60

Phe Ser Pro Leu Gly Leu Phe Leu Ala Met Ala Met Lys Met Ala Val
65 70 75 80

Glu Glu Ile Asn Asn Gly Ser Ala Leu Leu Pro Gly Leu Arg Leu Gly
85 90 95

Tyr Asp Leu Phe Asp Thr Cys Ser Glu Pro Val Val Thr Met Lys Ser
100 105 110

Ser Leu Met Phe Leu Ala Lys Val Gly Ser Gln Ser Ile Ala Ala Tyr
115 120 125

Cys Asn Tyr Thr Gln Tyr Gln Pro Arg Val Leu Ala Val Ile Gly Pro
130 135 140

His Ser Ser Glu Leu Ala Leu Ile Thr Gly Lys Phe Phe Ser Phe Phe
145 150 155 160

Leu Met Pro Gln Val Ser Tyr Ser Ala Ser Met Asp Arg Leu Ser Asp
165 170 175

Arg Glu Thr Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg Val
180 185 190

Gln Leu Gln Ala Val Val Thr Leu Leu Gln Asn Phe Ser Trp Asn Trp
195 200 205

Val Ala Ala Leu Gly Ser Asp Asp Asp Tyr Gly Arg Glu Gly Leu Ser
210 215 220

Ile Phe Ser Ser Leu Ala Asn Ala Arg Gly Ile Cys Ile Ala His Glu
225 230 235 240

Gly Leu Val Pro Gln His Asp Thr Ser Gly Gln Gln Leu Gly Lys Val
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245 250 255

Leu Asp Val Leu Arg Gln Val Asn Gln Ser Lys Val Gln Val Val Val
260 265 270

Leu Phe Ala Ser Ala Arg Ala Val Tyr Ser Leu Phe Ser Tyr Ser Ile
275 280 285

His His Gly Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ser Trp Leu
290 295 300

Thr Ser Asp Leu Val Met Thr Leu Pro Asn Ile Ala Arg Val Gly Thr
305 310 315 320

Val Leu Gly Phe Leu Gln Arg Gly Ala Leu Leu Pro Glu Phe Ser His
325 330 335

Tyr Val Glu Thr His Leu Ala Leu Ala Ala Asp Pro Ala Phe Cys Ala
340 345 350

Ser Leu Asn Ala Glu Leu Asp Leu Glu Glu His Val Met Gly Gln Arg
355 360 365

Cys Pro Gln Cys Asp Asp Ile Met Leu Gln Asn Leu Ser Ser Gly Leu
370 375 380

Leu Gln Asn Leu Ser Ala Gly Gln Leu His His Gln Ile Phe Ala Thr
385 390 395 400

Tyr Ala Ala Val Tyr Ser Val Ala Gln Ala Leu His Asn Thr Leu Gln
405 410 415

Cys Asn Val Ser His Cys His Val Ser Glu His Val Leu Pro Trp Gln
420 425 430

Leu Leu Glu Asn Met Tyr Asn Met Ser Phe His Ala Arg Asp Leu Thr
435 440 445

Leu Gln Phe Asp Ala Glu Gly Asn Val Asp Met Glu Tyr Asp Leu Lys
450 455 460

Met Trp Val Trp Gln Ser Pro Thr Pro Val Leu His Thr Val Gly Thr
465 470 475 480

Phe Asn Gly Thr Leu Gln Leu Gln Gln Ser Lys Met Tyr Trp Pro Gly
485 490 495

Asn Gln Val Pro Val Ser Gln Cys Ser Arg Gln Cys Lys Asp Gly Gln
500 505 510

Val Arg Arg Val Lys Gly Phe His Ser Cys Cys Tyr Asp Cys Val Asp
515 520 525

Cys Lys Ala Gly Ser Tyr Arg Lys His Pro Asp Asp Phe Thr Cys Thr
530 535 540

Pro Cys Asn Gln Asp Gln Trp Ser Pro Glu Lys Ser Thr Ala Cys Leu
545 550 555 560

Pro Arg Arg Pro Lys Phe Leu Ala Trp Gly Glu Pro Val Val Leu Ser
565 570 575

Leu Leu Leu Leu Leu Cys Leu Val Leu Gly Leu Ala Leu Ala Ala Leu
580 585 590

Gly Leu Ser Val His His Trp Asp Ser Pro Leu Val Gln Ala Ser Gly
595 600 605

Gly Ser Gln Phe Cys Phe Gly Leu Ile Cys Leu Gly Leu Phe Cys Leu
610 615 620

Ser Val Leu Leu Phe Pro Gly Arg Pro Ser Ser Ala Ser Cys Leu Ala
625 630 635 640

Gln Gln Pro Met Ala His Leu Pro Leu Thr Gly Cys Leu Ser Thr Leu
645 650 655
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Phe Leu Gln Ala Ala Glu Thr Phe Val Glu Ser Glu Leu Pro Leu Ser
660 665 670

Trp Ala Asn Trp Leu Cys Ser Tyr Leu Arg Gly Leu Trp Ala Trp Leu
675 680 685

Val Val Leu Leu Ala Thr Phe Val Glu Ala Ala Leu Cys Ala Trp Tyr
690 695 700

Leu Thr Ala Phe Pro Pro Glu Val Val Thr Asp Trp Ser Val Leu Pro
705 710 715 720

Thr Glu Val Leu Glu His Cys His Val Arg Ser Trp Val Ser Leu Gly
725 730 735

Leu Val His Ile Thr Asn Ala Met Leu Ala Phe Leu Cys Phe Leu Gly
740 745 750

Thr Phe Leu Val Gln Ser Gln Pro Gly Arg Tyr Asn Arg Ala Arg Gly
755 760 765

Leu Thr Phe Ala Met Leu Ala Tyr Phe Ile Thr Trp Val Ser Phe Val
770 775 780

Pro Leu Leu Ala Asn Val Gln Val Ala Tyr Gln Pro Ala Val Gln Met
785 790 795 800

Gly Ala Ile Leu Val Cys Ala Leu Gly Ile Leu Val Thr Phe His Leu
805 810 815

Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Lys Leu Asn Thr Gln Glu
820 825 830

Phe Phe Leu Gly Arg Asn Ala Lys Lys Ala Ala Asp Glu Asn Ser Gly
835 840 845

Gly Gly Glu Ala Ala Gln Glu His Asn Glu
850 855

<210> SEQ ID NO 19

<211> LENGTH: 2577

<212> TYPE: DNA

<213> ORGANISM: Mus sp.

<220> FEATURE:

<223> OTHER INFORMATION: mouse Sac taster SWR T1R3 G-protein coupled
receptor sweet taste receptor CDS

<400> SEQUENCE: 19

atgccagctt tggctatcat gggtctcage ctggctgett tcectggaget tgggatgggg 60
gcctetttgt gtctgtcaca gcaattcaag gcacaagggg actacatact gggcgggcta 120
tttcccectgg gectcaaccga ggaggccact ctcaaccaga gaacacaacc caacagcatc 180
ctgtgtaaca ggttctcacc cctcggtttg ttcctggecca tggctatgaa gatggctgtg 240
gaggagatca acaatggatc tgccttgctc cctgggcetge ggectgggcta tgacctattt 300
gacacatgct ccgagccagt ggtcaccatg aaatccagtc tcatgttcct ggccaaggtg 360
ggcagtcaaa gcattgctgc ctactgcaac tacacacagt accaaccccg tgtgctgget 420
gtcatcggecce cccactcatc agagcttgec ctcattacag gcaagttctt cagettctte 480
ctcatgccac aggtcagcta tagcgccagc atggatcgge taagtgaccg ggaaacgttt 540
ccatccttect tccgcacagt gcccagtgac cgggtgcage tgcaggcagt tgtgactcectg 600
ttgcagaact tcagctggaa ctgggtggcc gccttaggga gtgatgatga ctatggccgg 660
gaaggtctga gcatcttttc tagtctggcc aatgcacgag gtatctgcat cgcacatgag 720

ggcctggtge cacaacatga cactagtggc caacagttgg gcaaggtgct ggatgtgcta 780
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tgccaagtga accaaagtaa agtacaagtg gtggtgctgt ttgcctctge ccgtgectgte 840
tactcccttt ttagttacag catccatcat ggcctctcac ccaaggtatg ggtggccagt 900
gagtcttggce tgacatctga cctggtcatg acacttccca atattgcccg tgtgggcact 960

gtgcttgggt ttttgcagcg gggtgcccta ctgcctgaat tttcccatta tgtggagact 1020
caccttgccce tggccgctga cccagcattc tgtgecctcac tgaatgcgga gttggatctg 1080
gaggaacatg tgatggggca acgctgtcca cagtgtgacg acatcatgct gcagaaccta 1140
tcatctggge tgttgcagaa cctatcagct gggcaattgc accaccaaat atttgcaacc 1200
tatgcagctg tgtacagtgt ggctcaagcc cttcacaaca ccctacagtg caatgtctca 1260
cattgccatg tatcagaaca tgttctaccc tggcagctcc tggagaacat gtacaatatg 1320
agtttccatg ctcgagactt gacactacag tttgatgctg aagggaatgt agacatggaa 1380
tatgacctga agatgtgggt gtggcagagc cctacacctg tattacatac tgtgggcacc 1440
ttcaacggca cccttcagct gcagcagtct aaaatgtact ggccaggcaa ccaggtgcca 1500
gtctcccagt gttcccgeca gtgcaaagat ggccaggttc gccgagtaaa gggctttcat 1560
tcectgetget atgactgecgt ggactgcaag gcgggcaget accggaagca tccagatgac 1620
ttcacctgta ctccatgtaa ccaggaccag tggtccccag agaaaagcac agcctgctta 1680
cctcgecagge ccaagtttet ggecttggggg gagccagttg tgctgtcact cctectgetg 1740
ctttgecctgg tgctgggtct agcactggct getctgggge tectctgteca ccactgggac 1800
agccctecttg tccaggcctce aggcggectca cagttcetget ttggcctgat ctgcctagge 1860
ctcttetgee tcagtgtcet tctgttccca ggacggccaa gctctgccag ctgecttgea 1920
caacaaccaa tggctcacct ccctctcaca ggctgcctga gcacactctt cctgcaageca 1980
gctgagacct ttgtggagtc tgagctgcca ctgagctggg caaactggect atgcagctac 2040
cttcggggac tctgggcctg getagtggta ctgtcggcca cttttgtgga ggcagcacta 2100
tgtgcctggt atttgaccge tttcccacca gaggtggtga cagactggtc agtgctgecce 2160
acagaggtac tggagcactg ccacgtgcgt tcctgggtca gcctgggett ggtgcacatc 2220
accaatgcaa tgttagcttt cctctgettt ctgggcactt tcctggtaca gagccagcect 2280
ggccgctaca accgtgccecg tggtctcacce ttcgeccatge tagcttattt catcacctgg 2340
gtctcttttg tgcccctecect ggccaatgtg caggtggecect accagccage tgtgcagatg 2400
ggtgctatcc tagtctgtgc cctgggcatc ctggtcacct tccacctgec caagtgctat 2460
gtgcttcttt ggctgccaaa gctcaacacc caggagttct tcctgggaag gaatgccaag 2520
aaagcagcag atgagaacag tggcggtggt gaggcagctc aggaacacaa tgaatga 2577
<210> SEQ ID NO 20
<211> LENGTH: 858
<212> TYPE: PRT
<213> ORGANISM: Mus sp.
<220> FEATURE:
<223> OTHER INFORMATION: mouse Sac taster SWR T1R3 G-protein coupled
receptor sweet taste receptor
<400> SEQUENCE: 20

Met Pro Ala Leu Ala Ile Met Gly Leu Ser Leu Ala Ala Phe Leu Glu
1 5 10 15

Leu Gly Met Gly Ala Ser Leu Cys Leu Ser Gln Gln Phe Lys Ala Gln
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20 25 30

Gly Asp Tyr Ile Leu Gly Gly Leu Phe Pro Leu Gly Ser Thr Glu Glu
35 40 45

Ala Thr Leu Asn Gln Arg Thr Gln Pro Asn Ser Ile Leu Cys Asn Arg
50 55 60

Phe Ser Pro Leu Gly Leu Phe Leu Ala Met Ala Met Lys Met Ala Val
65 70 75 80

Glu Glu Ile Asn Asn Gly Ser Ala Leu Leu Pro Gly Leu Arg Leu Gly
85 90 95

Tyr Asp Leu Phe Asp Thr Cys Ser Glu Pro Val Val Thr Met Lys Ser
100 105 110

Ser Leu Met Phe Leu Ala Lys Val Gly Ser Gln Ser Ile Ala Ala Tyr
115 120 125

Cys Asn Tyr Thr Gln Tyr Gln Pro Arg Val Leu Ala Val Ile Gly Pro
130 135 140

His Ser Ser Glu Leu Ala Leu Ile Thr Gly Lys Phe Phe Ser Phe Phe
145 150 155 160

Leu Met Pro Gln Val Ser Tyr Ser Ala Ser Met Asp Arg Leu Ser Asp
165 170 175

Arg Glu Thr Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg Val
180 185 190

Gln Leu Gln Ala Val Val Thr Leu Leu Gln Asn Phe Ser Trp Asn Trp
195 200 205

Val Ala Ala Leu Gly Ser Asp Asp Asp Tyr Gly Arg Glu Gly Leu Ser
210 215 220

Ile Phe Ser Ser Leu Ala Asn Ala Arg Gly Ile Cys Ile Ala His Glu
225 230 235 240

Gly Leu Val Pro Gln His Asp Thr Ser Gly Gln Gln Leu Gly Lys Val
245 250 255

Leu Asp Val Leu Cys Gln Val Asn Gln Ser Lys Val Gln Val Val Val
260 265 270

Leu Phe Ala Ser Ala Arg Ala Val Tyr Ser Leu Phe Ser Tyr Ser Ile
275 280 285

His His Gly Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ser Trp Leu
290 295 300

Thr Ser Asp Leu Val Met Thr Leu Pro Asn Ile Ala Arg Val Gly Thr
305 310 315 320

Val Leu Gly Phe Leu Gln Arg Gly Ala Leu Leu Pro Glu Phe Ser His
325 330 335

Tyr Val Glu Thr His Leu Ala Leu Ala Ala Asp Pro Ala Phe Cys Ala
340 345 350

Ser Leu Asn Ala Glu Leu Asp Leu Glu Glu His Val Met Gly Gln Arg
355 360 365

Cys Pro Gln Cys Asp Asp Ile Met Leu Gln Asn Leu Ser Ser Gly Leu
370 375 380

Leu Gln Asn Leu Ser Ala Gly Gln Leu His His Gln Ile Phe Ala Thr
385 390 395 400

Tyr Ala Ala Val Tyr Ser Val Ala Gln Ala Leu His Asn Thr Leu Gln
405 410 415

Cys Asn Val Ser His Cys His Val Ser Glu His Val Leu Pro Trp Gln
420 425 430
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Leu Leu Glu Asn Met Tyr Asn Met Ser Phe His Ala Arg Asp Leu Thr
435 440 445

Leu Gln Phe Asp Ala Glu Gly Asn Val Asp Met Glu Tyr Asp Leu Lys
450 455 460

Met Trp Val Trp Gln Ser Pro Thr Pro Val Leu His Thr Val Gly Thr
465 470 475 480

Phe Asn Gly Thr Leu Gln Leu Gln Gln Ser Lys Met Tyr Trp Pro Gly
485 490 495

Asn Gln Val Pro Val Ser Gln Cys Ser Arg Gln Cys Lys Asp Gly Gln
500 505 510

Val Arg Arg Val Lys Gly Phe His Ser Cys Cys Tyr Asp Cys Val Asp
515 520 525

Cys Lys Ala Gly Ser Tyr Arg Lys His Pro Asp Asp Phe Thr Cys Thr
530 535 540

Pro Cys Asn Gln Asp Gln Trp Ser Pro Glu Lys Ser Thr Ala Cys Leu
545 550 555 560

Pro Arg Arg Pro Lys Phe Leu Ala Trp Gly Glu Pro Val Val Leu Ser
565 570 575

Leu Leu Leu Leu Leu Cys Leu Val Leu Gly Leu Ala Leu Ala Ala Leu
580 585 590

Gly Leu Ser Val His His Trp Asp Ser Pro Leu Val Gln Ala Ser Gly
595 600 605

Gly Ser Gln Phe Cys Phe Gly Leu Ile Cys Leu Gly Leu Phe Cys Leu
610 615 620

Ser Val Leu Leu Phe Pro Gly Arg Pro Ser Ser Ala Ser Cys Leu Ala
625 630 635 640

Gln Gln Pro Met Ala His Leu Pro Leu Thr Gly Cys Leu Ser Thr Leu
645 650 655

Phe Leu Gln Ala Ala Glu Thr Phe Val Glu Ser Glu Leu Pro Leu Ser
660 665 670

Trp Ala Asn Trp Leu Cys Ser Tyr Leu Arg Gly Leu Trp Ala Trp Leu
675 680 685

Val Val Leu Ser Ala Thr Phe Val Glu Ala Ala Leu Cys Ala Trp Tyr
690 695 700

Leu Thr Ala Phe Pro Pro Glu Val Val Thr Asp Trp Ser Val Leu Pro
705 710 715 720

Thr Glu Val Leu Glu His Cys His Val Arg Ser Trp Val Ser Leu Gly
725 730 735

Leu Val His Ile Thr Asn Ala Met Leu Ala Phe Leu Cys Phe Leu Gly
740 745 750

Thr Phe Leu Val Gln Ser Gln Pro Gly Arg Tyr Asn Arg Ala Arg Gly
755 760 765

Leu Thr Phe Ala Met Leu Ala Tyr Phe Ile Thr Trp Val Ser Phe Val
770 775 780

Pro Leu Leu Ala Asn Val Gln Val Ala Tyr Gln Pro Ala Val Gln Met
785 790 795 800

Gly Ala Ile Leu Val Cys Ala Leu Gly Ile Leu Val Thr Phe His Leu
805 810 815

Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Lys Leu Asn Thr Gln Glu
820 825 830
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Phe Phe Leu Gly Arg Asn Ala Lys Lys Ala Ala Asp Glu Asn Ser Gly
835 840 845

Gly Gly Glu Ala Ala Gln Glu His Asn Glu
850 855

<210> SEQ ID NO 21

<211> LENGTH: 3200

<212> TYPE: DNA

<213> ORGANISM: Mus sp.

<220> FEATURE:

<223> OTHER INFORMATION: mouse Sac taster C57 T1R3 G-protein coupled
receptor sweet taste receptor genomic sequence

<400> SEQUENCE: 21

cccacacacc cacccattgt tagtgctgga gacttctacc taccatgcca gectttggcecta 60
tcatgggtct cagcctgget getttecetgg agettgggat gggggectet ttgtgtetgt 120
cacagcaatt caaggcacaa ggggactaca tactgggcgg gctatttccc ctgggctcaa 180
ccgaggaggc cactctcaac cagagaacac aacccaacag catcccgtgc aacaggtatg 240
gaggctagta gctggggtgg gagtgaaccg aagcttggca gectttggctc cgtggtacta 300
ccaatctggg aagaggtggt gatcagtttc catgtggcct caggttctca cccecttggtt 360
tgttcctgge catggctatg aagatggctg tggaggagat caacaatgga tctgccttge 420
tcecetggget geggetggge tatgacctat ttgacacatg ctccgagcca gtggtcacca 480
tgaaatccag tctcatgttc ctggccaagg tgggcagtca aagcattgct gcctactgca 540
actacacaca gtaccaaccc cgtgtgctgg ctgtcatcgg cccccactca tcagagcttg 600
ccctcattac aggcaagttc ttcagcecttet tcctcatgecce acaggtgage ccacttccett 660
tgtgttctca accgattgca cccattgage tctcatatca gaaagtgectt cttgatcacc 720
acaggtcagc tatagtgcca gcatggatcg gctaagtgac cgggaaacgt ttccatcctt 780
cttccgcaca gtgcccagtg accgggtgca gctgcaggca gttgtgactc tgttgcagaa 840
cttcagctgg aactgggtgg ccgccttagg gagtgatgat gactatggcc gggaaggtcet 900
gagcatcttt tctagtctgg ccaatgcacg aggtatctgc atcgcacatg agggcctggt 960

gccacaacat gacactagtg gccaacagtt gggcaaggtg ctggatgtac tacgccaagt 1020
gaaccaaagt aaagtacaag tggtggtgct gtttgcctect gccegtgectg tctactccet 1080
ttttagttac agcatccatc atggcctctc acccaaggta tgggtggcca gtgagtcttg 1140
gctgacatct gacctggtca tgacacttcc caatattgcc cgtgtgggca ctgtgcttgg 1200
gtttttgcag cggggtgccce tactgcctga attttcccat tatgtggaga ctcaccttgce 1260
cctggeccget gacccagcat tctgtgecctce actgaatgeg gagttggatc tggaggaaca 1320
tgtgatgggg caacgctgtc cacggtgtga cgacatcatg ctgcagaacc tatcatctgg 1380
gctgttgcag aacctatcag ctgggcaatt gcaccaccaa atatttgcaa cctatgcagce 1440
tgtgtacagt gtggctcaag cccttcacaa caccctacag tgcaatgtct cacattgcca 1500
cgtatcagaa catgttctac cctggcaggt aagggtaggg ttttttgctg ggttttgect 1560
gctcctgcag gaacactgaa ccaggcagag ccaaatcttg ttgtgactgg agaggcctta 1620
ccctgactcce actccacage tcctggagaa catgtacaat atgagtttcc atgctcgaga 1680
cttgacacta cagtttgatg ctgaagggaa tgtagacatg gaatatgacc tgaagatgtg 1740

ggtgtggcag agccctacac ctgtattaca tactgtgggc accttcaacg gcacccttca 1800
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gctgcagcag tctaaaatgt actggccagg caaccaggta aggacaagac aggcaaaaag 1860
gatggtgggt agaagcttgt cggtcttggg ccagtgctag ccaaggggag gcctaaccca 1920
aggctccatg tacaggtgcc agtctcccag tgttcccgec agtgcaaaga tggccaggtt 1980
cgccgagtaa agggctttca ttcctgectge tatgactgeg tggactgcaa ggcgggcagce 2040
taccggaagc atccaggtga accgtcttcc ctagacagtc tgcacagccg ggctaggggg 2100
cagaagcatt caagtctggc aagcgccctc ccgecgggget aatgtggaga cagttactgt 2160
gggggctgge tggggaggtc ggtctcccat cagcagaccc cacattactt ttcettccttce 2220
catcactaca gatgacttca cctgtactcc atgtaaccag gaccagtggt ccccagagaa 2280
aagcacagcc tgcttacctc gcaggcccaa gtttctgget tggggggage cagttgtget 2340
gtcactcctc ctgctgettt gecctggtget gggtctageca ctggetgetce tggggctcetce 2400
tgtccaccac tgggacagcc ctcttgtcca ggcctcaggt ggctcacagt tctgetttgg 2460
cctgatctge ctaggcctct tectgcctcag tgtccttetg ttcccaggge ggccaagcetce 2520
tgccagctge cttgcacaac aaccaatggc tcacctccct ctcacagget gcctgagceac 2580
actcttcctg caagcagctg agacctttgt ggagtctgag ctgccactga gctgggcaaa 2640
ctggctatgc agctaccttc ggggactctg ggcctggcta gtggtactgt tggeccacttt 2700
tgtggaggca gcactatgtg cctggtattt gatcgctttc ccaccagagg tggtgacaga 2760
ctggtcagtg ctgcccacag aggtactgga gcactgccac gtgcegttcct gggtcagcect 2820
gggcttggtg cacatcacca atgcaatgtt agctttccte tgctttctgg gcactttect 2880
ggtacagagc cagcctggcc gctacaaccg tgcccgtggt ctcaccttcg ccatgctage 2940
ttatttcatc acctgggtct cttttgtgcc cctecectggec aatgtgcagg tggcctacca 3000
gccagctgtg cagatgggtg ctatcctagt ctgtgccctg ggcatcctgg tcaccttcca 3060
cctgcccaag tgctatgtge ttcectttgget gccaaagctc aacacccagg agttcttcet 3120
gggaaggaat gccaagaaag cagcagatga gaacagtggc ggtggtgagg cagctcaggg 3180
acacaatgaa tgaccactga 3200
<210> SEQ ID NO 22

<211> LENGTH: 2577

<212> TYPE: DNA

<213> ORGANISM: Mus sp.

<220> FEATURE:

<223> OTHER INFORMATION: mouse Sac taster C57 T1R3 G-protein coupled

receptor sweet taste receptor CDS

<400> SEQUENCE: 22

atgccagctt tggctatcat gggtctcage ctggctgett tcectggaget tgggatgggg 60
gcctetttgt gtctgtcaca gcaattcaag gcacaagggg actacatact gggcgggcta 120
tttcccectgg gectcaaccga ggaggccact ctcaaccaga gaacacaacc caacagcatc 180
ccgtgcaaca ggttctcacc ccttggtttg ttcctggecca tggctatgaa gatggctgtg 240
gaggagatca acaatggatc tgccttgctc cctgggcetge ggectgggcta tgacctattt 300
gacacatgct ccgagccagt ggtcaccatg aaatccagtc tcatgttcct ggccaaggtg 360
ggcagtcaaa gcattgctgc ctactgcaac tacacacagt accaaccccg tgtgctgget 420

gtcatcggecce cccactcatc agagcttgec ctcattacag gcaagttctt cagettctte 480
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ctcatgccac aggtcagcta tagtgccagc atggatcggce taagtgaccg ggaaacgttt 540
ccatccttect tccgcacagt gcccagtgac cgggtgcage tgcaggcagt tgtgactcectg 600
ttgcagaact tcagctggaa ctgggtggcc gccttaggga gtgatgatga ctatggccgg 660
gaaggtctga gcatcttttc tagtctggcc aatgcacgag gtatctgcat cgcacatgag 720
ggcctggtge cacaacatga cactagtggc caacagttgg gcaaggtgct ggatgtacta 780
cgccaagtga accaaagtaa agtacaagtg gtggtgctgt ttgcctctge ccgtgctgte 840
tactcccttt ttagttacag catccatcat ggcctctcac ccaaggtatg ggtggccagt 900
gagtcttggce tgacatctga cctggtcatg acacttccca atattgcccg tgtgggcact 960

gtgcttgggt ttttgcagcg gggtgcccta ctgcctgaat tttcccatta tgtggagact 1020
caccttgccce tggccgctga cccagcattc tgtgecctcac tgaatgcgga gttggatctg 1080
gaggaacatg tgatggggca acgctgtcca cggtgtgacg acatcatgct gcagaaccta 1140
tcatctggge tgttgcagaa cctatcagct gggcaattgc accaccaaat atttgcaacc 1200
tatgcagctg tgtacagtgt ggctcaagcc cttcacaaca ccctacagtg caatgtctca 1260
cattgccacg tatcagaaca tgttctaccc tggcagctcc tggagaacat gtacaatatg 1320
agtttccatg ctcgagactt gacactacag tttgatgctg aagggaatgt agacatggaa 1380
tatgacctga agatgtgggt gtggcagagc cctacacctg tattacatac tgtgggcacc 1440
ttcaacggca cccttcagct gcagcagtct aaaatgtact ggccaggcaa ccaggtgcca 1500
gtctcccagt gttcccgeca gtgcaaagat ggccaggttc gccgagtaaa gggctttcat 1560
tcectgetget atgactgecgt ggactgcaag gcgggcaget accggaagca tccagatgac 1620
ttcacctgta ctccatgtaa ccaggaccag tggtccccag agaaaagcac agcctgctta 1680
cctcgecagge ccaagtttet ggecttggggg gagccagttg tgctgtcact cctectgetg 1740
ctttgecctgg tgctgggtct agcactggct getctgggge tectctgteca ccactgggac 1800
agccctecttg tccaggecctce aggtggctca cagttcetget ttggcctgat ctgecctagge 1860
ctcttetgee tcagtgtcet tctgttccca gggecggeccaa gcotcetgeccag ctgecttgea 1920
caacaaccaa tggctcacct ccctctcaca ggctgcctga gcacactctt cctgcaageca 1980
gctgagacct ttgtggagtc tgagctgcca ctgagctggg caaactggect atgcagctac 2040
cttcggggac tctgggcctg getagtggta ctgttggcca cttttgtgga ggcagcacta 2100
tgtgcctggt atttgatcge tttcccacca gaggtggtga cagactggtc agtgctgecce 2160
acagaggtac tggagcactg ccacgtgcgt tcctgggtca gcctgggett ggtgcacatc 2220
accaatgcaa tgttagcttt cctctgettt ctgggcactt tcctggtaca gagccagcect 2280
ggccgctaca accgtgccecg tggtctcacce ttcgeccatge tagcttattt catcacctgg 2340
gtctcttttg tgcccctecect ggccaatgtg caggtggecect accagccage tgtgcagatg 2400
ggtgctatcc tagtctgtgc cctgggcatc ctggtcacct tccacctgec caagtgctat 2460
gtgcttcttt ggctgccaaa gctcaacacc caggagttct tcctgggaag gaatgccaag 2520
aaagcagcag atgagaacag tggcggtggt gaggcagctc agggacacaa tgaatga 2577
<210> SEQ ID NO 23

<211> LENGTH: 858

<212> TYPE: PRT

<213> ORGANISM: Mus sp.
<220> FEATURE:
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<223> OTHER INFORMATION: mouse Sac taster C57 T1R3 G-protein coupled
receptor sweet taste receptor

<400> SEQUENCE: 23

Met Pro Ala Leu Ala Ile Met Gly Leu Ser Leu Ala Ala Phe Leu Glu
1 5 10 15

Leu Gly Met Gly Ala Ser Leu Cys Leu Ser Gln Gln Phe Lys Ala Gln
20 25 30

Gly Asp Tyr Ile Leu Gly Gly Leu Phe Pro Leu Gly Ser Thr Glu Glu
35 40 45

Ala Thr Leu Asn Gln Arg Thr Gln Pro Asn Ser Ile Pro Cys Asn Arg
50 55 60

Phe Ser Pro Leu Gly Leu Phe Leu Ala Met Ala Met Lys Met Ala Val
65 70 75 80

Glu Glu Ile Asn Asn Gly Ser Ala Leu Leu Pro Gly Leu Arg Leu Gly
85 90 95

Tyr Asp Leu Phe Asp Thr Cys Ser Glu Pro Val Val Thr Met Lys Ser
100 105 110

Ser Leu Met Phe Leu Ala Lys Val Gly Ser Gln Ser Ile Ala Ala Tyr
115 120 125

Cys Asn Tyr Thr Gln Tyr Gln Pro Arg Val Leu Ala Val Ile Gly Pro
130 135 140

His Ser Ser Glu Leu Ala Leu Ile Thr Gly Lys Phe Phe Ser Phe Phe
145 150 155 160

Leu Met Pro Gln Val Ser Tyr Ser Ala Ser Met Asp Arg Leu Ser Asp
165 170 175

Arg Glu Thr Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg Val
180 185 190

Gln Leu Gln Ala Val Val Thr Leu Leu Gln Asn Phe Ser Trp Asn Trp
195 200 205

Val Ala Ala Leu Gly Ser Asp Asp Asp Tyr Gly Arg Glu Gly Leu Ser
210 215 220

Ile Phe Ser Ser Leu Ala Asn Ala Arg Gly Ile Cys Ile Ala His Glu
225 230 235 240

Gly Leu Val Pro Gln His Asp Thr Ser Gly Gln Gln Leu Gly Lys Val
245 250 255

Leu Asp Val Leu Arg Gln Val Asn Gln Ser Lys Val Gln Val Val Val
260 265 270

Leu Phe Ala Ser Ala Arg Ala Val Tyr Ser Leu Phe Ser Tyr Ser Ile
275 280 285

His His Gly Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ser Trp Leu
290 295 300

Thr Ser Asp Leu Val Met Thr Leu Pro Asn Ile Ala Arg Val Gly Thr
305 310 315 320

Val Leu Gly Phe Leu Gln Arg Gly Ala Leu Leu Pro Glu Phe Ser His
325 330 335

Tyr Val Glu Thr His Leu Ala Leu Ala Ala Asp Pro Ala Phe Cys Ala
340 345 350

Ser Leu Asn Ala Glu Leu Asp Leu Glu Glu His Val Met Gly Gln Arg
355 360 365

Cys Pro Arg Cys Asp Asp Ile Met Leu Gln Asn Leu Ser Ser Gly Leu
370 375 380
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Leu Gln Asn Leu Ser Ala Gly Gln Leu His His Gln Ile Phe Ala Thr
385 390 395 400

Tyr Ala Ala Val Tyr Ser Val Ala Gln Ala Leu His Asn Thr Leu Gln
405 410 415

Cys Asn Val Ser His Cys His Val Ser Glu His Val Leu Pro Trp Gln
420 425 430

Leu Leu Glu Asn Met Tyr Asn Met Ser Phe His Ala Arg Asp Leu Thr
435 440 445

Leu Gln Phe Asp Ala Glu Gly Asn Val Asp Met Glu Tyr Asp Leu Lys
450 455 460

Met Trp Val Trp Gln Ser Pro Thr Pro Val Leu His Thr Val Gly Thr
465 470 475 480

Phe Asn Gly Thr Leu Gln Leu Gln Gln Ser Lys Met Tyr Trp Pro Gly
485 490 495

Asn Gln Val Pro Val Ser Gln Cys Ser Arg Gln Cys Lys Asp Gly Gln
500 505 510

Val Arg Arg Val Lys Gly Phe His Ser Cys Cys Tyr Asp Cys Val Asp
515 520 525

Cys Lys Ala Gly Ser Tyr Arg Lys His Pro Asp Asp Phe Thr Cys Thr
530 535 540

Pro Cys Asn Gln Asp Gln Trp Ser Pro Glu Lys Ser Thr Ala Cys Leu
545 550 555 560

Pro Arg Arg Pro Lys Phe Leu Ala Trp Gly Glu Pro Val Val Leu Ser
565 570 575

Leu Leu Leu Leu Leu Cys Leu Val Leu Gly Leu Ala Leu Ala Ala Leu
580 585 590

Gly Leu Ser Val His His Trp Asp Ser Pro Leu Val Gln Ala Ser Gly
595 600 605

Gly Ser Gln Phe Cys Phe Gly Leu Ile Cys Leu Gly Leu Phe Cys Leu
610 615 620

Ser Val Leu Leu Phe Pro Gly Arg Pro Ser Ser Ala Ser Cys Leu Ala
625 630 635 640

Gln Gln Pro Met Ala His Leu Pro Leu Thr Gly Cys Leu Ser Thr Leu
645 650 655

Phe Leu Gln Ala Ala Glu Thr Phe Val Glu Ser Glu Leu Pro Leu Ser
660 665 670

Trp Ala Asn Trp Leu Cys Ser Tyr Leu Arg Gly Leu Trp Ala Trp Leu
675 680 685

Val Val Leu Leu Ala Thr Phe Val Glu Ala Ala Leu Cys Ala Trp Tyr
690 695 700

Leu Ile Ala Phe Pro Pro Glu Val Val Thr Asp Trp Ser Val Leu Pro
705 710 715 720

Thr Glu Val Leu Glu His Cys His Val Arg Ser Trp Val Ser Leu Gly
725 730 735

Leu Val His Ile Thr Asn Ala Met Leu Ala Phe Leu Cys Phe Leu Gly
740 745 750

Thr Phe Leu Val Gln Ser Gln Pro Gly Arg Tyr Asn Arg Ala Arg Gly
755 760 765

Leu Thr Phe Ala Met Leu Ala Tyr Phe Ile Thr Trp Val Ser Phe Val
770 775 780
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Pro Leu Leu Ala Asn Val Gln Val Ala Tyr Gln Pro Ala Val Gln Met
785 790 795 800

Gly Ala Ile Leu Val Cys Ala Leu Gly Ile Leu Val Thr Phe His Leu
805 810 815

Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Lys Leu Asn Thr Gln Glu
820 825 830

Phe Phe Leu Gly Arg Asn Ala Lys Lys Ala Ala Asp Glu Asn Ser Gly
835 840 845

Gly Gly Glu Ala Ala Gln Gly His Asn Glu
850 855

<210> SEQ ID NO 24

<211> LENGTH: 2577

<212> TYPE: DNA

<213> ORGANISM: Rattus sp.

<220> FEATURE:

<223> OTHER INFORMATION: rat T1R3 G-protein coupled receptor sweet taste
receptor CDS

<400> SEQUENCE: 24

atgccgggtt tggctatctt gggcctcagt ctggectgett tcectggaget tgggatgggg 60
tcctetttgt gtctgtcaca gcaattcaag gcacaagggg actatatatt gggtggacta 120
tttcccectgg gcacaactga ggaggccact ctcaaccaga gaacacagcc caacggcatc 180
ctatgtacca ggttctcgecc ccttggtttg ttcctggecca tggctatgaa gatggctgta 240
gaggagatca acaatggatc tgccttgctc cctgggetge gactgggcta tgacctgttt 300
gacacatgct cagagccagt ggtcaccatg aagcccagcc tcatgttcat ggccaaggtg 360
ggaagtcaaa gcattgctgc ctactgcaac tacacacagt accaaccccg tgtgctgget 420
gtcattggtc cccactcatc agagcttgcc ctcattacag gcaagttctt cagecttctte 480
ctcatgccac aggtcagcta tagtgccagc atggatcggce taagtgaccg ggaaacattt 540
ccatccttet tccgcacagt gcccagtgac cgggtgcage tgcaggccgt tgtgacactg 600
ttgcagaatt tcagctggaa ctgggtggct gccttaggta gtgatgatga ctatggccgg 660
gaaggtctga gcatcttttc tggtctggcc aactcacgag gtatctgcat tgcacacgag 720
ggcctggtge cacaacatga cactagtggc caacaattgg gcaaggtggt ggatgtgcta 780
cgccaagtga accaaagcaa agtacaggtg gtggtgctgt ttgcatctge ccgtgctgte 840
tactcccttt ttagctacag catccttcat gacctctcac ccaaggtatg ggtggccagt 900
gagtcctgge tgacctctga cctggtcatg acacttccca atattgcccg tgtgggcact 960

gttcttgggt ttctgcageg cggtgcccta ctgcctgaat tttecccatta tgtggagact 1020
cgccttgece tagctgctga cccaacattc tgtgecctcce tgaaagctga gttggatctg 1080
gaggagcgcg tgatggggcc acgctgttca caatgtgact acatcatgect acagaacctg 1140
tcatctggge tgatgcagaa cctatcagct gggcagttge accaccaaat atttgcaacc 1200
tatgcagctg tgtacagtgt ggctcaggcc cttcacaaca ccctgcagtg caatgtctca 1260
cattgccaca catcagagcc tgttcaaccc tggcagctcc tggagaacat gtacaatatg 1320
agtttccgtg ctcgagactt gacactgcag tttgatgcca aagggagtgt agacatggaa 1380
tatgacctga agatgtgggt gtggcagagc cctacacctg tactacatac tgtaggcacc 1440

ttcaacggca cccttcagcet gcagcactcg aaaatgtatt ggccaggcaa ccaggtgcca 1500
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gtctcccagt gctcccggca gtgcaaagat ggccaggtge gcagagtaaa gggctttcat 1560
tcectgetget atgactgtgt ggactgcaag gcagggagct accggaagca tccagatgac 1620
ttcacctgta ctccatgtgg caaggatcag tggtccccag aaaaaagcac aacctgctta 1680
cctcgecagge ccaagtttect ggecttggggg gagccagctg tgctgtcact tctectgetg 1740
ctttgecctgg tgctgggect gacactggct geccctgggge tetttgtecca ctactgggac 1800
agccctettg ttcaggcctce aggtgggtca ctgttcetget ttggcctgat ctgcctagge 1860
ctcttetgee tcagtgtcct tetgttccca ggacgaccac getctgccag ctgccttgec 1920
caacaaccaa tggctcacct ccctctcaca ggctgcctga gcacactctt cctgcaageca 1980
gccgagatct ttgtggagtc tgagectgcca ctgagttggg caaactggect ctgcagctac 2040
cttcggggece cctgggettg getggtggta ctgctggeca ctecttgtgga ggectgcacta 2100
tgtgcctggt acttgatgge tttccctcca gaggtggtga cagattggca ggtgctgecce 2160
acggaggtac tggaacactg ccgcatgcgt tcctgggtca gecctgggett ggtgcacatc 2220
accaatgcag tgttagcttt cctctgettt ctgggcactt tcctggtaca gagccagcect 2280
ggtcgctata accgtgcccg tggcctcacce ttcgccatge tagcttattt catcatctgg 2340
gtctcttttg tgccccteect ggctaatgtg caggtggecct accagccage tgtgcagatg 2400
ggtgctatct tattctgtgc cctgggcatc ctggccacct tccacctgec caaatgctat 2460
gtacttctgt ggctgccaga gctcaacacc caggagttct tcctgggaag gagccccaag 2520
gaagcatcag atgggaatag tggtagtagt gaggcaactc ggggacacag tgaatga 2577
<210> SEQ ID NO 25
<211> LENGTH: 858
<212> TYPE: PRT
<213> ORGANISM: Rattus sp.
<220> FEATURE:
<223> OTHER INFORMATION: rat T1R3 G-protein coupled receptor sweet taste
receptor

<400> SEQUENCE: 25

Met Pro Gly Leu Ala Ile Leu Gly Leu Ser Leu Ala Ala Phe Leu Glu
1 5 10 15

Leu Gly Met Gly Ser Ser Leu Cys Leu Ser Gln Gln Phe Lys Ala Gln
20 25 30

Gly Asp Tyr Ile Leu Gly Gly Leu Phe Pro Leu Gly Thr Thr Glu Glu
35 40 45

Ala Thr Leu Asn Gln Arg Thr Gln Pro Asn Gly Ile Leu Cys Thr Arg
50 55 60

Phe Ser Pro Leu Gly Leu Phe Leu Ala Met Ala Met Lys Met Ala Val
65 70 75 80

Glu Glu Ile Asn Asn Gly Ser Ala Leu Leu Pro Gly Leu Arg Leu Gly
85 90 95

Tyr Asp Leu Phe Asp Thr Cys Ser Glu Pro Val Val Thr Met Lys Pro
100 105 110

Ser Leu Met Phe Met Ala Lys Val Gly Ser Gln Ser Ile Ala Ala Tyr
115 120 125

Cys Asn Tyr Thr Gln Tyr Gln Pro Arg Val Leu Ala Val Ile Gly Pro
130 135 140

His Ser Ser Glu Leu Ala Leu Ile Thr Gly Lys Phe Phe Ser Phe Phe
145 150 155 160
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Leu Met Pro Gln Val Ser Tyr Ser Ala Ser Met Asp Arg Leu Ser Asp
165 170 175

Arg Glu Thr Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg Val
180 185 190

Gln Leu Gln Ala Val Val Thr Leu Leu Gln Asn Phe Ser Trp Asn Trp
195 200 205

Val Ala Ala Leu Gly Ser Asp Asp Asp Tyr Gly Arg Glu Gly Leu Ser
210 215 220

Ile Phe Ser Gly Leu Ala Asn Ser Arg Gly Ile Cys Ile Ala His Glu
225 230 235 240

Gly Leu Val Pro Gln His Asp Thr Ser Gly Gln Gln Leu Gly Lys Val
245 250 255

Val Asp Val Leu Arg Gln Val Asn Gln Ser Lys Val Gln Val Val Val
260 265 270

Leu Phe Ala Ser Ala Arg Ala Val Tyr Ser Leu Phe Ser Tyr Ser Ile
275 280 285

Leu His Asp Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ser Trp Leu
290 295 300

Thr Ser Asp Leu Val Met Thr Leu Pro Asn Ile Ala Arg Val Gly Thr
305 310 315 320

Val Leu Gly Phe Leu Gln Arg Gly Ala Leu Leu Pro Glu Phe Ser His
325 330 335

Tyr Val Glu Thr Arg Leu Ala Leu Ala Ala Asp Pro Thr Phe Cys Ala
340 345 350

Ser Leu Lys Ala Glu Leu Asp Leu Glu Glu Arg Val Met Gly Pro Arg
355 360 365

Cys Ser Gln Cys Asp Tyr Ile Met Leu Gln Asn Leu Ser Ser Gly Leu
370 375 380

Met Gln Asn Leu Ser Ala Gly Gln Leu His His Gln Ile Phe Ala Thr
385 390 395 400

Tyr Ala Ala Val Tyr Ser Val Ala Gln Ala Leu His Asn Thr Leu Gln
405 410 415

Cys Asn Val Ser His Cys His Thr Ser Glu Pro Val Gln Pro Trp Gln
420 425 430

Leu Leu Glu Asn Met Tyr Asn Met Ser Phe Arg Ala Arg Asp Leu Thr
435 440 445

Leu Gln Phe Asp Ala Lys Gly Ser Val Asp Met Glu Tyr Asp Leu Lys
450 455 460

Met Trp Val Trp Gln Ser Pro Thr Pro Val Leu His Thr Val Gly Thr
465 470 475 480

Phe Asn Gly Thr Leu Gln Leu Gln His Ser Lys Met Tyr Trp Pro Gly
485 490 495

Asn Gln Val Pro Val Ser Gln Cys Ser Arg Gln Cys Lys Asp Gly Gln
500 505 510

Val Arg Arg Val Lys Gly Phe His Ser Cys Cys Tyr Asp Cys Val Asp
515 520 525

Cys Lys Ala Gly Ser Tyr Arg Lys His Pro Asp Asp Phe Thr Cys Thr
530 535 540

Pro Cys Gly Lys Asp Gln Trp Ser Pro Glu Lys Ser Thr Thr Cys Leu
545 550 555 560
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Pro Arg Arg Pro Lys Phe Leu Ala Trp Gly Glu Pro Ala Val Leu Ser
565 570 575

Leu Leu Leu Leu Leu Cys Leu Val Leu Gly Leu Thr Leu Ala Ala Leu
580 585 590

Gly Leu Phe Val His Tyr Trp Asp Ser Pro Leu Val Gln Ala Ser Gly
595 600 605

Gly Ser Leu Phe Cys Phe Gly Leu Ile Cys Leu Gly Leu Phe Cys Leu
610 615 620

Ser Val Leu Leu Phe Pro Gly Arg Pro Arg Ser Ala Ser Cys Leu Ala
625 630 635 640

Gln Gln Pro Met Ala His Leu Pro Leu Thr Gly Cys Leu Ser Thr Leu
645 650 655

Phe Leu Gln Ala Ala Glu Ile Phe Val Glu Ser Glu Leu Pro Leu Ser
660 665 670

Trp Ala Asn Trp Leu Cys Ser Tyr Leu Arg Gly Pro Trp Ala Trp Leu
675 680 685

Val Val Leu Leu Ala Thr Leu Val Glu Ala Ala Leu Cys Ala Trp Tyr
690 695 700

Leu Met Ala Phe Pro Pro Glu Val Val Thr Asp Trp Gln Val Leu Pro
705 710 715 720

Thr Glu Val Leu Glu His Cys Arg Met Arg Ser Trp Val Ser Leu Gly
725 730 735

Leu Val His Ile Thr Asn Ala Val Leu Ala Phe Leu Cys Phe Leu Gly
740 745 750

Thr Phe Leu Val Gln Ser Gln Pro Gly Arg Tyr Asn Arg Ala Arg Gly
755 760 765

Leu Thr Phe Ala Met Leu Ala Tyr Phe Ile Ile Trp Val Ser Phe Val
770 775 780

Pro Leu Leu Ala Asn Val Gln Val Ala Tyr Gln Pro Ala Val Gln Met
785 790 795 800

Gly Ala Ile Leu Phe Cys Ala Leu Gly Ile Leu Ala Thr Phe His Leu
805 810 815

Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Glu Leu Asn Thr Gln Glu
820 825 830

Phe Phe Leu Gly Arg Ser Pro Lys Glu Ala Ser Asp Gly Asn Ser Gly
835 840 845

Ser Ser Glu Ala Thr Arg Gly His Ser Glu
850 855

<210> SEQ ID NO 26

<211> LENGTH: 2526

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<223> OTHER INFORMATION: human T1R1 G-protein coupled receptor sweet
taste receptor (hT1R1)

<400> SEQUENCE: 26

atgctgctect gcacggctcg cctggtcgge ctgcagette tcatttcectg ctgetgggece 60
tttgcctgec atagcacgga gtcttctcet gacttcacce tccccggaga ttacctectg 120
gcaggcctgt tccctectecca ttectggectgt ctgcaggtga ggcacagacc cgaggtgacce 180

ctgtgtgaca ggtcttgtag cttcaatgag catggctacc acctcttcca ggctatgcgg 240



US 2005/0106571 A1l May 19, 2005
71

-continued
cttggggttg aggagataaa caactccacg gccctgetge ccaacatcac cctggggtac 300
cagctgtatg atgtgtgttc tgactctgcc aatgtgtatg ccacgctgag agtgctctce 360
ctgccagggc aacaccacat agagctccaa ggagaccttc tccactattc ccctacggtg 420
ctggcagtga ttgggcctga cagcaccaac cgtgctgcca ccacagccgce cctgctgage 480
cctttecetgg tgcccatgat tagctatgcg gccagcageg agacgctcag cgtgaagcgg 540
cagtatccct ctttcectgeg caccatcccec aatgacaagt accaggtgga gaccatggtg 600
ctgctgctge agaagttcgg gtggacctgg atctctcectgg ttggcagcag tgacgactat 660
gggcagctag gggtgcaggc actggagaac caggccactg gtcaggggat ctgcattgcet 720
ttcaaggaca tcatgccctt ctectgcccag gtgggcgatg agaggatgca gtgcctcatg 780
cgccacctgg cccaggccgg ggccaccgte gtggttgttt tttceccageccg gecagttggece 840
agggtgtttt tcgagtccgt ggtgctgacc aacctgactg gcaaggtgtg ggtcgcctca 900
gaagcctggg ccctctceccag gcacatcact ggggtgcccg ggatccageg cattgggatg 960

gtgctgggcg tggccatcca gaagagggct gtccctggec tgaaggcgtt tgaagaagcc 1020
tatgccecggg cagacaagaa ggcccctagg ccttgccaca agggctcctg gtgcagcagce 1080
aatcagctct gcagagaatg ccaagctttc atggcacaca cgatgcccaa gctcaaagcc 1140
ttctccatga gttctgccta caacgcatac cgggetgtgt atgecggtgge ccatggectce 1200
caccagctcc tgggctgtge ctctggaget tgttccaggg gceccgagtcta cccctggeag 1260
cttttggagc agatccacaa ggtgcatttc cttctacaca aggacactgt ggcgtttaat 1320
gacaacagag atcccctcag tagctataac ataattgcct gggactggaa tggacccaag 1380
tggaccttca cggtcctcgg ttcctccaca tggtctccag ttcagctaaa cataaatgag 1440
accaaaatcc agtggcacgg aaaggacaac caggtgccta agtctgtgtg ttccagcgac 1500
tgtcttgaag ggcaccagcg agtggttacg ggtttccatc actgctgett tgagtgtgtg 1560
ccctgtgggg ctgggacctt cctcaacaag agtgacctct acagatgcca gccttgtggg 1620
aaagaagagt gggcacctga gggaagccag acctgcttcc cgcgcactgt ggtgtttttg 1680
gctttgegtg agcacacctce ttgggtgctg ctggcagcta acacgctget gctgetgetg 1740
ctgcttggga ctgctggecct gtttgecctgg cacctagaca cccectgtggt gaggtcagea 1800
gggggccgec tgtgctttet tatgectggge tccctggcag caggtagtgg cagcctctat 1860
ggcttctttg gggaacccac aaggcctgeg tgcttgctac gccaggccect ctttgecctt 1920
ggtttcacca tcttcctgtce ctgcctgaca gttcgctcat tccaactaat catcatcttc 1980
aagttttcca ccaaggtacc tacattctac cacgcctggg tccaaaacca cggtgctggce 2040
ctgtttgtga tgatcagctc agcggcccag ctgcttatct gtctaacttg getggtggtg 2100
tggaccccac tgcctgctag ggaataccag cgcttccccce atctggtgat gcecttgagtge 2160
acagagacca actccctggg cttcatactg gccttcctect acaatggect cctctccatce 2220
agtgcctttg cctgcagcta cctgggtaag gacttgccag agaactacaa cgaggccaaa 2280
tgtgtcacct tcagcctget cttcaacttc gtgtcctgga tcgeccttett caccacggec 2340
agcgtctacg acggcaagta cctgcctgeg gccaacatga tggctggget gagcagectg 2400
agcagcggct tcggtgggta ttttctgcct aagtgctacg tgatcctectg ccgecccagac 2460

ctcaacagca cagagcactt ccaggcctcc attcaggact acacgaggcg ctgcggctcce 2520
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acctga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met

1

Cys

Thr

Gly

Ser

Leu

Thr

Tyr

Leu

Gly

145

Pro

Ser

Lys

Thr

Val

225

Phe

Gln

Val

Leu

Leu

305

Val

SEQUENCE :

Leu Leu Cys

Cys

Leu

Cys

50

Cys

Gly

Leu

Ala

Gln

130

Pro

Phe

Val

Tyr

Trp

210

Gln

Lys

Cys

Phe

Thr

290

Ser

Leu

Trp

Pro

35

Leu

Ser

Val

Gly

Thr

115

Gly

Asp

Leu

Lys

Gln

195

Ile

Ala

Asp

Leu

Ser

275

Asn

Arg

Gly

Ala

20

Gly

Gln

Phe

Glu

Tyr

100

Leu

Asp

Ser

Val

Arg

180

Val

Ser

Leu

Ile

Met

260

Ser

Leu

His

Val

SEQ ID NO 27
LENGTH:
TYPE :
ORGANISM: Homo sapiens
FEATURE:
OTHER INFORMATION: human T1R1
taste receptor (hT1R1)

841
PRT

27

Thr

Phe

Asp

Val

Asn

Glu

85

Gln

Arg

Leu

Thr

Pro

165

Gln

Glu

Leu

Glu

Met

245

Arg

Arg

Thr

Ile

Ala
325

Ala

Ala

Tyr

Arg

Glu

Ile

Leu

Val

Leu

Asn

150

Met

Tyr

Thr

Val

Asn

230

Pro

His

Gln

Gly

Thr

310

Ile

Arg

Cys

Leu

His

55

His

Asn

Tyr

Leu

His

135

Arg

Ile

Pro

Met

Gly

215

Gln

Phe

Leu

Leu

Lys

295

Gly

Gln

Leu

His

Leu

40

Arg

Gly

Asn

Asp

Ser

120

Tyr

Ala

Ser

Ser

Val

200

Ser

Ala

Ser

Ala

Ala

280

Val

Val

Lys

Val

Ser

25

Ala

Pro

Tyr

Ser

Val

105

Leu

Ser

Ala

Tyr

Phe

185

Leu

Ser

Thr

Ala

Gln

265

Arg

Trp

Pro

Arg

G-protein coupled receptor sweet

Gly

10

Thr

Gly

Glu

His

Thr

90

Cys

Pro

Pro

Thr

Ala

170

Leu

Leu

Asp

Gly

Gln

250

Ala

Val

Val

Gly

Ala
330

Leu

Glu

Leu

Val

Leu

75

Ala

Ser

Gly

Thr

Thr

155

Ala

Arg

Leu

Asp

Gln

235

Val

Gly

Phe

Ala

Ile

315

Val

Gln

Ser

Phe

Thr

60

Phe

Leu

Asp

Gln

Val

140

Ala

Ser

Thr

Gln

Tyr

220

Gly

Gly

Ala

Phe

Ser

300

Gln

Pro

Leu

Ser

Pro

45

Leu

Gln

Leu

Ser

His

125

Leu

Ala

Ser

Ile

Lys

205

Gly

Ile

Asp

Thr

Glu

285

Glu

Arg

Gly

Leu

Pro

30

Leu

Cys

Ala

Pro

Ala

110

His

Ala

Leu

Glu

Pro

190

Phe

Gln

Cys

Glu

Val

270

Ser

Ala

Ile

Leu

Ile

Asp

His

Asp

Met

Asn

95

Asn

Ile

Val

Leu

Thr

175

Asn

Gly

Leu

Ile

Arg

255

Val

Val

Trp

Gly

Lys
335

Ser

Phe

Ser

Arg

Arg

80

Ile

Val

Glu

Ile

Ser

160

Leu

Asp

Trp

Gly

Ala

240

Met

Val

Val

Ala

Met

320

Ala

2526
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Phe Glu Glu Ala Tyr Ala Arg Ala Asp Lys Lys Ala Pro Arg Pro Cys
340 345 350

His Lys Gly Ser Trp Cys Ser Ser Asn Gln Leu Cys Arg Glu Cys Gln
355 360 365

Ala Phe Met Ala His Thr Met Pro Lys Leu Lys Ala Phe Ser Met Ser
370 375 380

Ser Ala Tyr Asn Ala Tyr Arg Ala Val Tyr Ala Val Ala His Gly Leu
385 390 395 400

His Gln Leu Leu Gly Cys Ala Ser Gly Ala Cys Ser Arg Gly Arg Val
405 410 415

Tyr Pro Trp Gln Leu Leu Glu Gln Ile His Lys Val His Phe Leu Leu
420 425 430

His Lys Asp Thr Val Ala Phe Asn Asp Asn Arg Asp Pro Leu Ser Ser
435 440 445

Tyr Asn Ile Ile Ala Trp Asp Trp Asn Gly Pro Lys Trp Thr Phe Thr
450 455 460

Val Leu Gly Ser Ser Thr Trp Ser Pro Val Gln Leu Asn Ile Asn Glu
465 470 475 480

Thr Lys Ile Gln Trp His Gly Lys Asp Asn Gln Val Pro Lys Ser Val
485 490 495

Cys Ser Ser Asp Cys Leu Glu Gly His Gln Arg Val Val Thr Gly Phe
500 505 510

His His Cys Cys Phe Glu Cys Val Pro Cys Gly Ala Gly Thr Phe Leu
515 520 525

Asn Lys Ser Asp Leu Tyr Arg Cys Gln Pro Cys Gly Lys Glu Glu Trp
530 535 540

Ala Pro Glu Gly Ser Gln Thr Cys Phe Pro Arg Thr Val Val Phe Leu
545 550 555 560

Ala Leu Arg Glu His Thr Ser Trp Val Leu Leu Ala Ala Asn Thr Leu
565 570 575

Leu Leu Leu Leu Leu Leu Gly Thr Ala Gly Leu Phe Ala Trp His Leu
580 585 590

Asp Thr Pro Val Val Arg Ser Ala Gly Gly Arg Leu Cys Phe Leu Met
595 600 605

Leu Gly Ser Leu Ala Ala Gly Ser Gly Ser Leu Tyr Gly Phe Phe Gly
610 615 620

Glu Pro Thr Arg Pro Ala Cys Leu Leu Arg Gln Ala Leu Phe Ala Leu
625 630 635 640

Gly Phe Thr Ile Phe Leu Ser Cys Leu Thr Val Arg Ser Phe Gln Leu
645 650 655

Ile Ile Ile Phe Lys Phe Ser Thr Lys Val Pro Thr Phe Tyr His Ala
660 665 670

Trp Val Gln Asn His Gly Ala Gly Leu Phe Val Met Ile Ser Ser Ala
675 680 685

Ala Gln Leu Leu Ile Cys Leu Thr Trp Leu Val Val Trp Thr Pro Leu
690 695 700

Pro Ala Arg Glu Tyr Gln Arg Phe Pro His Leu Val Met Leu Glu Cys
705 710 715 720

Thr Glu Thr Asn Ser Leu Gly Phe Ile Leu Ala Phe Leu Tyr Asn Gly
725 730 735

Leu Leu Ser Ile Ser Ala Phe Ala Cys Ser Tyr Leu Gly Lys Asp Leu
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740 745 750

Pro Glu Asn Tyr Asn Glu Ala Lys Cys Val Thr Phe Ser Leu Leu Phe
755 760 765

Asn Phe Val Ser Trp Ile Ala Phe Phe Thr Thr Ala Ser Val Tyr Asp
770 775 780

Gly Lys Tyr Leu Pro Ala Ala Asn Met Met Ala Gly Leu Ser Ser Leu
785 790 795 800

Ser Ser Gly Phe Gly Gly Tyr Phe Leu Pro Lys Cys Tyr Val Ile Leu
805 810 815

Cys Arg Pro Asp Leu Asn Ser Thr Glu His Phe Gln Ala Ser Ile Gln
820 825 830

Asp Tyr Thr Arg Arg Cys Gly Ser Thr
835 840

<210> SEQ ID NO 28

<211> LENGTH: 2520

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<223> OTHER INFORMATION: human T1R2 G-protein coupled receptor sweet
taste receptor

<400> SEQUENCE: 28

atggggccca gggcaaagac catctgctcc ctgttecttcece tcectatgggt cctggcetgag 60
ccggctgaga actcggactt ctacctgcct ggggattacce tcectgggtgg cctettectee 120
ctccatgcca acatgaaggg cattgttcac cttaacttcc tgcaggtgcc catgtgcaag 180
gagtatgaag tgaaggtgat aggctacaac ctcatgcagg ccatgcgctt cgcggtggag 240
gagatcaaca atgacagcag cctgctgcct ggtgtgctge tgggctatga gatcgtggat 300
gtgtgctaca tctccaacaa tgtccagccg gtgctctact tcctggcaca cgaggacaac 360
ctccttecca tccaagagga ctacagtaac tacatttccce gtgtggtgge tgtcattgge 420
cctgacaact ccgagtctgt catgactgtg gccaacttcc tctccctatt tectccttceca 480
cagatcacct acagcgccat cagcgatgag ctgcgagaca aggtgcgctt cccggcetttg 540
ctgcgtacca cacccagcgc cgaccaccac gtcgaggcca tggtgcagct gatgctgcac 600
ttcecgetgga actggatcat tgtgctggtg agcagcgaca cctatggccg cgacaatgge 660
cagctgcttg gcgagecgegt ggcccggege gacatctgca tcgecttcca ggagacgcetg 720
cccacactgc agcccaacca gaacatgacg tcagaggagc gccagcgcct ggtgaccatt 780
gtggacaagc tgcagcagag cacagcgcgc gtcgtggtcg tgttctcgecc cgacctgacce 840
ctgtaccact tcttcaatga ggtgctgcge cagaacttca cgggcgccgt gtggatcgcece 900
tccgagtect gggccatcga cccggtectg cacaacctca cggagcetggg ccacttggge 960

accttcctgg gcatcaccat ccagagcgtg cccatcccgg gcettcagtga gttceccgegag 1020
tggggcccac aggctgggcec gccacccctce agcaggacca gccagagcta tacctgcaac 1080
caggagtgcg acaactgcct gaacgccacc ttgtccttca acaccattct caggctctet 1140
ggggagcgtg tcgtctacag cgtgtactct gcggtctatg ctgtggccca tgccctgcac 1200
agcctccteg getgtgacaa aagcacctgce accaagaggg tggtctaccc ctggcagctg 1260
cttgaggaga tctggaaggt caacttcact ctcctggacc accaaatctt cttcgaccecg 1320

caaggggacg tggctctgca cttggagatt gtccagtgge aatgggaccg gagccagaat 1380
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ccctteccaga gecgtecgecte ctactacccce ctgcagcgac agctgaagaa catccaagac 1440
atctcctgge acaccgtcaa caacacgatc cctatgtcca tgtgttccaa gaggtgccag 1500
tcagggcaaa agaagaagcc tgtgggcatc cacgtctget gcttcgagtg catcgactge 1560
cttccecggeca ccttecctcaa ccacactgaa gatgaatatg aatgccaggce ctgcccgaat 1620
aacgagtggt cctaccagag tgagacctcc tgcttcaagc ggcagctggt cttecctggaa 1680
tggcatgagg cacccaccat cgctgtggcc ctgctggeceg ccectgggett cctcagcacce 1740
ctggccatcc tggtgatatt ctggaggcac ttccagacac ccatagttcg ctcggectggg 1800
ggccccatgt gcttcctgat gectgacactg ctgectggtgg catacatggt ggtccceggtg 1860
tacgtggggc cgcccaaggt ctccacctge ctectgccgec aggccctett tcccctetge 1920
ttcacaattt gcatctcctg tatcgccgtg cgttetttece agatcgtectg cgeccttcaag 1980
atggccagcc gcttcccacg cgcctacage tactgggtcce gectaccaggg gccctacgtce 2040
tctatggcat ttatcacggt actcaaaatg gtcattgtgg taattggcat gctggccacg 2100
ggcctcagtc ccaccacccg tactgacccc gatgacccca agatcacaat tgtctcctgt 2160
aaccccaact accgcaacag cctgctgttc aacaccagcc tggacctget gctctcagtg 2220
gtgggtttca gcttcgccta catgggcaaa gagctgccca ccaactacaa cgaggccaag 2280
ttcatcaccc tcagcatgac cttctatttc acctcatceg tctccctetg caccttcatg 2340
tctgecctaca gcggggtget ggtcaccatc gtggacctet tggtcactgt gctcaacctce 2400
ctggccatca gcctgggcta cttcecggeccce aagtgctaca tgatcctctt ctacccggag 2460
cgcaacacgc ccgcctactt caacagcatg atccagggct acaccatgag gagggactag 2520
<210> SEQ ID NO 29
<211> LENGTH: 839
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<223> OTHER INFORMATION: human T1R2 G-protein coupled receptor sweet
taste receptor

<400> SEQUENCE: 29

Met Gly Pro Arg Ala Lys Thr Ile Cys Ser Leu Phe Phe Leu Leu Trp
1 5 10 15

Val Leu Ala Glu Pro Ala Glu Asn Ser Asp Phe Tyr Leu Pro Gly Asp
20 25 30

Tyr Leu Leu Gly Gly Leu Phe Ser Leu His Ala Asn Met Lys Gly Ile
35 40 45

Val His Leu Asn Phe Leu Gln Val Pro Met Cys Lys Glu Tyr Glu Val
Lys Val Ile Gly Tyr Asn Leu Met Gln Ala Met Arg Phe Ala Val Glu
65 70 75 80

Glu Ile Asn Asn Asp Ser Ser Leu Leu Pro Gly Val Leu Leu Gly Tyr
85 90 95

Glu Ile Val Asp Val Cys Tyr Ile Ser Asn Asn Val Gln Pro Val Leu
100 105 110

Tyr Phe Leu Ala His Glu Asp Asn Leu Leu Pro Ile Gln Glu Asp Tyr
115 120 125

Ser Asn Tyr Ile Ser Arg Val Val Ala Val Ile Gly Pro Asp Asn Ser
130 135 140
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Glu Ser Val Met Thr Val Ala Asn Phe Leu Ser Leu Phe Leu Leu Pro
145 150 155 160

Gln Ile Thr Tyr Ser Ala Ile Ser Asp Glu Leu Arg Asp Lys Val Arg
165 170 175

Phe Pro Ala Leu Leu Arg Thr Thr Pro Ser Ala Asp His His Val Glu
180 185 190

Ala Met Val Gln Leu Met Leu His Phe Arg Trp Asn Trp Ile Ile Val
195 200 205

Leu Val Ser Ser Asp Thr Tyr Gly Arg Asp Asn Gly Gln Leu Leu Gly
210 215 220

Glu Arg Val Ala Arg Arg Asp Ile Cys Ile Ala Phe Gln Glu Thr Leu
225 230 235 240

Pro Thr Leu Gln Pro Asn Gln Asn Met Thr Ser Glu Glu Arg Gln Arg
245 250 255

Leu Val Thr Ile Val Asp Lys Leu Gln Gln Ser Thr Ala Arg Val Val
260 265 270

Val vVal Phe Ser Pro Asp Leu Thr Leu Tyr His Phe Phe Asn Glu Val
275 280 285

Leu Arg Gln Asn Phe Thr Gly Ala Val Trp Ile Ala Ser Glu Ser Trp
290 295 300

Ala Ile Asp Pro Val Leu His Asn Leu Thr Glu Leu Gly His Leu Gly
305 310 315 320

Thr Phe Leu Gly Ile Thr Ile Gln Ser Val Pro Ile Pro Gly Phe Ser
325 330 335

Glu Phe Arg Glu Trp Gly Pro Gln Ala Gly Pro Pro Pro Leu Ser Arg
340 345 350

Thr Ser Gln Ser Tyr Thr Cys Asn Gln Glu Cys Asp Asn Cys Leu Asn
355 360 365

Ala Thr Leu Ser Phe Asn Thr Ile Leu Arg Leu Ser Gly Glu Arg Val
370 375 380

Val Tyr Ser Val Tyr Ser Ala Val Tyr Ala Val Ala His Ala Leu His
385 390 395 400

Ser Leu Leu Gly Cys Asp Lys Ser Thr Cys Thr Lys Arg Val Val Tyr
405 410 415

Pro Trp Gln Leu Leu Glu Glu Ile Trp Lys Val Asn Phe Thr Leu Leu
420 425 430

Asp His Gln Ile Phe Phe Asp Pro Gln Gly Asp Val Ala Leu His Leu
435 440 445

Glu Ile Val Gln Trp Gln Trp Asp Arg Ser Gln Asn Pro Phe Gln Ser
450 455 460

Val Ala Ser Tyr Tyr Pro Leu Gln Arg Gln Leu Lys Asn Ile Gln Asp
465 470 475 480

Ile Ser Trp His Thr Val Asn Asn Thr Ile Pro Met Ser Met Cys Ser
485 490 495

Lys Arg Cys Gln Ser Gly Gln Lys Lys Lys Pro Val Gly Ile His Val
500 505 510

Cys Cys Phe Glu Cys Ile Asp Cys Leu Pro Gly Thr Phe Leu Asn His
515 520 525

Thr Glu Asp Glu Tyr Glu Cys Gln Ala Cys Pro Asn Asn Glu Trp Ser
530 535 540
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Tyr Gln Ser Glu Thr Ser Cys Phe Lys Arg Gln Leu Val Phe Leu Glu
545 550 555 560

Trp His Glu Ala Pro Thr Ile Ala Val Ala Leu Leu Ala Ala Leu Gly
565 570 575

Phe Leu Ser Thr Leu Ala Ile Leu Val Ile Phe Trp Arg His Phe Gln
580 585 590

Thr Pro Ile Val Arg Ser Ala Gly Gly Pro Met Cys Phe Leu Met Leu
595 600 605

Thr Leu Leu Leu Val Ala Tyr Met Val Val Pro Val Tyr Val Gly Pro
610 615 620

Pro Lys Val Ser Thr Cys Leu Cys Arg Gln Ala Leu Phe Pro Leu Cys
625 630 635 640

Phe Thr Ile Cys Ile Ser Cys Ile Ala Val Arg Ser Phe Gln Ile Val
645 650 655

Cys Ala Phe Lys Met Ala Ser Arg Phe Pro Arg Ala Tyr Ser Tyr Trp
660 665 670

Val Arg Tyr Gln Gly Pro Tyr Val Ser Met Ala Phe Ile Thr Val Leu
675 680 685

Lys Met Val Ile Val Val Ile Gly Met Leu Ala Thr Gly Leu Ser Pro
690 695 700

Thr Thr Arg Thr Asp Pro Asp Asp Pro Lys Ile Thr Ile Val Ser Cys
705 710 715 720

Asn Pro Asn Tyr Arg Asn Ser Leu Leu Phe Asn Thr Ser Leu Asp Leu
725 730 735

Leu Leu Ser Val Val Gly Phe Ser Phe Ala Tyr Met Gly Lys Glu Leu
740 745 750

Pro Thr Asn Tyr Asn Glu Ala Lys Phe Ile Thr Leu Ser Met Thr Phe
755 760 765

Tyr Phe Thr Ser Ser Val Ser Leu Cys Thr Phe Met Ser Ala Tyr Ser
770 775 780

Gly Val Leu Val Thr Ile Val Asp Leu Leu Val Thr Val Leu Asn Leu
785 790 795 800

Leu Ala Ile Ser Leu Gly Tyr Phe Gly Pro Lys Cys Tyr Met Ile Leu
805 810 815

Phe Tyr Pro Glu Arg Asn Thr Pro Ala Tyr Phe Asn Ser Met Ile Gln
820 825 830

Gly Tyr Thr Met Arg Arg Asp
835

<210> SEQ ID NO 30

<211> LENGTH: 2553

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<223> OTHER INFORMATION: human T1R3 G-protein coupled receptor sweet
taste receptor (hT1R3)

<400> SEQUENCE: 30

atgctgggcce ctgctgtcct gggecctcage ctectgggete tcetgcacce tgggacgggg 60
gccccattgt gcctgtcaca gcaacttagg atgaaggggg actacgtgct gggggggcetg 120
ttcecececectgg gecgaggccga ggaggctgge ctccgcagec ggacacggcec cagcagccct 180

gtgtgcacca ggttctcctc aaacggcctg ctctgggcac tggccatgaa aatggccgtg 240
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-continued
gaggagatca acaacaagtc ggatctgctg cccgggcetge gcctgggcta cgacctcttt 300
gatacgtgct cggagcctgt ggtggccatg aagcccagcc tcatgttcct ggccaaggca 360
ggcagccgceg acatcgccge ctactgcaac tacacgcagt accagccccg tgtgcetgget 420
gtcatcggge cccactcgtc agagctcgcec atggtcaccg gcaagttctt cagettctte 480
ctcatgccce actacggtge tagcatggag ctgctgagcg cccgggagac cttccectee 540
ttcttcegea cegtgeccag cgaccgtgtg cagectgacgg ccgccgcgga gctgctgcag 600

gagttcgget ggaactgggt ggccgceccctg ggcagcgacg acgagtacgg ccggcagggce 660

ctgagcatct tctcggeccct ggccgeggca cgcggcatct gcatcgcgca cgagggcctg 720
gtgccgectge ccecgtgeccga tgactcgegg ctggggaagg tgcaggacgt cctgcaccag 780
gtgaaccaga gcagcgtgca ggtggtgctg ctgttcgcct ccgtgcacge cgcccacgece 840
ctcttcaact acagcatcag cagcaggctc tcgcccaagg tgtgggtgge cagcgaggcece 900
tggctgacct ctgacctggt catggggctg cccggcatgg cccagatggg cacggtgett 960

ggcttcctece agaggggtgce ccagctgcac gagttcccce agtacgtgaa gacgcacctg 1020
gccctggeca ccgacccegge cttectgectet geccectgggeg agagggagca gggtcetggag 1080
gaggacgtgg tgggccagcg ctgcccgcag tgtgactgca tcacgctgca gaacgtgage 1140
gcagggctaa atcaccacca gacgttctct gtctacgcag ctgtgtatag cgtggcccag 1200
gccctgcaca acactcttca gtgcaacgcc tcaggctgcce ccgcgcagga ccccgtgaag 1260
ccctggcage tcctggagaa catgtacaac ctgaccttce acgtgggcgg gctgccgetg 1320
cggttcgaca gcagcggaaa cgtggacatg gagtacgacc tgaagctgtg ggtgtggcag 1380
ggctcagtge ccaggctcca cgacgtgggc aggttcaacg gcagcctcag gacagagcgce 1440
ctgaagatcc gctggcacac gtctgacaac cagaagcccg tgtcccggtg ctcgcggcag 1500
tgccaggagg gccaggtgceg ccgggtcaag gggttccact cctgectgeta cgactgtgtg 1560
gactgcgagg cgggcagcta ccggcaaaac ccagacgaca tcgcctgcac cttttgtgge 1620
caggatgagt ggtccccgga gcgaagcaca cgctgcttce gcoccgcaggtc tceggttcctg 1680
gcatggggcg agccggctgt gctgectgetg ctcetgetge tgagecctgge getgggectt 1740
gtgctggetg ctttgggget gttcegttcac catcgggaca gcccactggt tcaggeccteg 1800
ggggggcccce tggcctgett tggcctggtg tgcctgggec tggtcectgect cagegtcctce 1860
ctgttccectg geccagcccag ccctgeoccga tgcctggecce agcagccctt gtcccacctce 1920
ccgctcacgg gctgecctgag cacactctte ctgcaggecgg ccgagatctt cgtggagtca 1980
gaactgcctc tgagctggge agaccggctg agtggctgec tgcgggggec ctgggectgg 2040
ctggtggtge tgctggccat gectggtggag gtcgcactgt gcacctggta cctggtggec 2100
ttccegecgg aggtggtgac ggactggcac atgctgccca cggaggcgct ggtgcactge 2160
cgcacacgct cctgggtcag cttcggeccta gcgcacgcca ccaatgccac gctggecttt 2220
ctctgettece tgggcacttt cctggtgecgg agccagccgg gcetgctacaa ccegtgeccgt 2280
ggcctcacct ttgccatgect ggcctacttc atcacctggg tctecctttgt geocecctectg 2340
gccaatgtgc aggtggtcct caggcccgcc gtgcagatgg gcgccctect getctgtgte 2400
ctgggcatcc tggctgcctt ccacctgcce aggtgttace tgctcatgeg gcagccaggg 2460

ctcaacaccc ccgagttctt cctgggaggg ggccctgggg atgcccaagg ccagaatgac 2520
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gggaacacag gaaatcaggg gaaacatgag tga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met

1

Pro

Gly

Ala

Phe

65

Glu

Tyr

Ser

Cys

His

145

Leu

Thr

Thr

Ala

Ser

225

Val

Val

Ala

Arg

Asp

305

Gly

SEQUENCE :

Leu Gly Pro

Gly

Asp

Gly

50

Ser

Glu

Asp

Leu

Asn

130

Ser

Met

Phe

Ala

Leu

210

Ala

Pro

Leu

Ser

Leu

290

Leu

Phe

Thr

Tyr

35

Leu

Ser

Ile

Leu

Met

115

Tyr

Ser

Pro

Pro

Ala

195

Gly

Leu

Leu

His

Val

275

Ser

Val

Leu

Gly

20

Val

Arg

Asn

Asn

Phe

100

Phe

Thr

Glu

His

Ser

180

Ala

Ser

Ala

Pro

Gln

260

His

Pro

Met

Gln

SEQ ID NO 31
LENGTH:
TYPE :
ORGANISM: Homo sapiens
FEATURE:
OTHER INFORMATION: human T1R3
taste receptor (hT1R3)

850
PRT

31

Ala

5

Ala

Leu

Ser

Gly

Asn

85

Asp

Leu

Gln

Leu

Tyr

165

Phe

Glu

Asp

Ala

Arg

245

Val

Ala

Lys

Gly

Arg
325

Val

Pro

Gly

Arg

Leu

Lys

Thr

Ala

Tyr

Ala

150

Gly

Phe

Leu

Asp

Ala

230

Ala

Asn

Ala

Val

Leu

310

Gly

Leu

Leu

Gly

Thr

55

Leu

Ser

Cys

Lys

Gln

135

Met

Ala

Arg

Leu

Glu

215

Arg

Asp

Gln

His

Trp

295

Pro

Ala

Gly

Cys

Leu

40

Arg

Trp

Asp

Ser

Ala

120

Pro

Val

Ser

Thr

Gln

200

Tyr

Gly

Asp

Ser

Ala

280

Val

Gly

Gln

Leu

Leu

25

Phe

Pro

Ala

Leu

Glu

105

Gly

Arg

Thr

Met

Val

185

Glu

Gly

Ile

Ser

Ser

265

Leu

Ala

Met

Leu

G-protein coupled receptor sweet

Ser

Ser

Pro

Ser

Leu

Leu

90

Pro

Ser

Val

Gly

Glu

170

Pro

Phe

Arg

Cys

Arg

250

Val

Phe

Ser

Ala

His
330

Leu

Gln

Leu

Ser

Ala

Pro

Val

Arg

Leu

Lys

155

Leu

Ser

Gly

Gln

Ile

235

Leu

Gln

Asn

Glu

Gln

315

Glu

Trp

Gln

Gly

Pro

60

Met

Gly

Val

Asp

Ala

140

Phe

Leu

Asp

Trp

Gly

220

Ala

Gly

Val

Tyr

Ala

300

Met

Phe

Ala

Leu

Glu

45

Val

Lys

Leu

Ala

Ile

125

Val

Phe

Ser

Arg

Asn

205

Leu

His

Lys

Val

Ser

285

Trp

Gly

Pro

Leu

Arg

30

Ala

Cys

Met

Arg

Met

110

Ala

Ile

Ser

Ala

Val

190

Trp

Ser

Glu

Val

Leu

270

Ile

Leu

Thr

Gln

Leu

15

Met

Glu

Thr

Ala

Leu

95

Lys

Ala

Gly

Phe

Arg

175

Gln

Val

Ile

Gly

Gln

255

Leu

Ser

Thr

Val

Tyr
335

His

Lys

Glu

Arg

Val

Gly

Pro

Tyr

Pro

Phe

160

Glu

Leu

Ala

Phe

Leu

240

Asp

Phe

Ser

Ser

Leu

320

Val

2553
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Lys Thr His Leu Ala Leu Ala Thr Asp Pro Ala Phe Cys Ser Ala Leu
340 345 350

Gly Glu Arg Glu Gln Gly Leu Glu Glu Asp Val Val Gly Gln Arg Cys
355 360 365

Pro Gln Cys Asp Cys Ile Thr Leu Gln Asn Val Ser Ala Gly Leu Asn
370 375 380

His His Gln Thr Phe Ser Val Tyr Ala Ala Val Tyr Ser Val Ala Gln
385 390 395 400

Ala Leu His Asn Thr Leu Gln Cys Asn Ala Ser Gly Cys Pro Ala Gln
405 410 415

Asp Pro Val Lys Pro Trp Gln Leu Leu Glu Asn Met Tyr Asn Leu Thr
420 425 430

Phe His Val Gly Gly Leu Pro Leu Arg Phe Asp Ser Ser Gly Asn Val
435 440 445

Asp Met Glu Tyr Asp Leu Lys Leu Trp Val Trp Gln Gly Ser Val Pro
450 455 460

Arg Leu His Asp Val Gly Arg Phe Asn Gly Ser Leu Arg Thr Glu Arg
465 470 475 480

Leu Lys Ile Arg Trp His Thr Ser Asp Asn Gln Lys Pro Val Ser Arg
485 490 495

Cys Ser Arg Gln Cys Gln Glu Gly Gln Val Arg Arg Val Lys Gly Phe
500 505 510

His Ser Cys Cys Tyr Asp Cys Val Asp Cys Glu Ala Gly Ser Tyr Arg
515 520 525

Gln Asn Pro Asp Asp Ile Ala Cys Thr Phe Cys Gly Gln Asp Glu Trp
530 535 540

Ser Pro Glu Arg Ser Thr Arg Cys Phe Arg Arg Arg Ser Arg Phe Leu
545 550 555 560

Ala Trp Gly Glu Pro Ala Val Leu Leu Leu Leu Leu Leu Leu Ser Leu
565 570 575

Ala Leu Gly Leu Val Leu Ala Ala Leu Gly Leu Phe Val His His Arg
580 585 590

Asp Ser Pro Leu Val Gln Ala Ser Gly Gly Pro Leu Ala Cys Phe Gly
595 600 605

Leu Val Cys Leu Gly Leu Val Cys Leu Ser Val Leu Leu Phe Pro Gly
610 615 620

Gln Pro Ser Pro Ala Arg Cys Leu Ala Gln Gln Pro Leu Ser His Leu
625 630 635 640

Pro Leu Thr Gly Cys Leu Ser Thr Leu Phe Leu Gln Ala Ala Glu Ile
645 650 655

Phe Val Glu Ser Glu Leu Pro Leu Ser Trp Ala Asp Arg Leu Ser Gly
660 665 670

Cys Leu Arg Gly Pro Trp Ala Trp Leu Val Val Leu Leu Ala Met Leu
675 680 685

Val Glu Val Ala Leu Cys Thr Trp Tyr Leu Val Ala Phe Pro Pro Glu
690 695 700

Val val Thr Asp Trp His Met Leu Pro Thr Glu Ala Leu Val His Cys
705 710 715 720
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Arg Thr Arg Ser Trp Val Ser Phe Gly Leu Ala His Ala Thr Asn Ala
725 730 735

Thr Leu Ala Phe Leu Cys Phe Leu Gly Thr Phe Leu Val Arg Ser Gln
740 745 750

Pro Gly Cys Tyr Asn Arg Ala Arg Gly Leu Thr Phe Ala Met Leu Ala
755 760 765

Tyr Phe Ile Thr Trp Val Ser Phe Val Pro Leu Leu Ala Asn Val Gln
770 775 780

Val Val Leu Arg Pro Ala Val Gln Met Gly Ala Leu Leu Leu Cys Val
785 790 795 800

Leu Gly Ile Leu Ala Ala Phe His Leu Pro Arg Cys Tyr Leu Leu Met
805 810 815

Arg Gln Pro Gly Leu Asn Thr Pro Glu Phe Phe Leu Gly Gly Gly Pro
820 825 830

Gly Asp Ala Gln Gly Gln Asn Asp Gly Asn Thr Gly Asn Gln Gly Lys
835 840 845

His Glu
850

<210> SEQ ID NO 32

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:poly Gly
flexible linker

<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (6)..(200)

<223> OTHER INFORMATION: Gly residues from position 6 to 200 may be
present or absent

<400> SEQUENCE: 32

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
1 5 10 15

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
20 25 30

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
35 40 45

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
50 55 60

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
65 70 75 80

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
85 90 95

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
100 105 110

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
115 120 125

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
130 135 140

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
145 150 155 160

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly
165 170 175
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Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly

180 185

Gly Gly Gly Gly Gly Gly Gly Gly
195 200

What is claimed is:

1. An isolated homodimeric taste receptor, the receptor
comprising two T1R3 polypeptides, wherein the T1R3
polypeptide is encoded by a nucleotide sequence that
hybridizes under highly stringent hybridization conditions to
a nucleotide sequence encoding an amino acid sequence of
SEQ ID NO:15, 20, 23, 25, or 31.

2. The isolated receptor of claim 1, wherein the T1R3
polypeptide comprises an amino acid sequence of SEQ ID
NO:15, 20, 23, 25, or 31.

3. The isolated receptor of claim 1, wherein the T1R3
polypeptide is encoded by a nucleotide sequence comprising
SEQ ID NO:14, 19, 22, 24, or 30.

4. The isolated receptor of claim 1, wherein the T1R3
polypeptides are non-covalently linked.

5. The isolated receptor of claim 1, wherein the T1R3
polypeptides are covalently linked.

6. The isolated receptor of claim 1, wherein the receptor
binds to sweet taste ligands.

7. The isolated receptor of claim 6, wherein the sweet
taste ligand is a naturally occurring sugar selected from the
group consisting of glucose, fructose, galactose, sucrose,
maltose, and lactose.

8. The isolated receptor of claim 1, wherein the receptor
has G protein coupled receptor activity.

9. The isolated receptor of claim 1, wherein the receptor
specifically binds to antibodies raised against SEQ ID
NO:15, 20, 23, 25, or 31.

10. The isolated receptor of claim 1, wherein the T1R3
polypeptides are recombinant.

11. A host cell comprising the isolated receptor of claim
10, wherein the host cell does not express T1R1 or T1R2.

12. An isolated homodimeric taste receptor, the receptor
consisting of two T1R3 polypeptides, wherein the T1R3
polypeptide is encoded by a nucleotide sequence that has
90% identity to a nucleotide sequence encoding an amino
acid sequence of SEQ ID NO:15, 20, 23, 25, or 31.

13. An isolated monomeric taste receptor, the receptor
consisting of one T1R3 polypeptide, wherein the T1R3
polypeptide is encoded by a nucleotide sequence that
hybridizes under highly stringent hybridization conditions to
a nucleotide sequence encoding an amino acid sequence of
SEQ ID NO:15, 20, 23, 25, or 31.

14. The isolated receptor of claim 13, wherein the T1R3
polypeptide comprises an amino acid sequence of SEQ ID
NO:15, 20, 23, 25, or 31.

15. The isolated receptor of claim 13, wherein the T1R3
polypeptide is encoded by a nucleotide sequence comprising
SEQ ID NO:14, 19, 22, 24, or 30.

16. The isolated receptor of claim 13, wherein the receptor
binds to sweet taste ligands.

17. The isolated receptor of claim 13, wherein the sweet
taste ligand is a naturally occurring sugar selected from the
group consisting of glucose, fructose, galactose, sucrose,
maltose, and lactose.

18. The isolated receptor of claim 13, wherein the receptor
has G protein coupled receptor activity.

19. The isolated receptor of claim 13, wherein the T1R3
polypeptide is recombinant.

20. A host cell comprising the isolated receptor of claim
19, wherein the host cell does not express T1R1 or T1R2.

21. A host cell expressing a recombinant taste receptor,
the receptor comprising a T1R3 polypeptide, wherein the
T1R3 polypeptide is encoded by a nucleotide sequence that
hybridizes under highly stringent hybridization conditions to
a nucleotide sequence encoding an amino acid sequence of
SEQ ID NO:15, 20, 23, 25, or 31, wherein the cell does not
express T1R1 or T1R2.

22. A method of identifying a compound that modulates
taste signal transduction in taste cells, the method compris-
ing the steps of

(i) contacting the compound with a homodimeric taste
receptor comprising two T1R3 polypeptides, wherein
the T1R3 polypeptide is encoded by a nucleotide
sequence that hybridizes under highly stringent hybrid-
ization conditions to a nucleotide sequence encoding an
amino acid sequence of SEQ ID NO:15, 20, 23, 25 or
31; and

(i) determining the functional effect of the compound
upon the receptor, thereby identifying a compound that
modulates taste signal transduction.

23. The method of claim 22, wherein the T1R3 polypep-

tides are non-covalently linked.

24. The method of claim 22, wherein the T1R3 polypep-
tides are covalently linked.

25. The method of claim 22, wherein the receptor is
recombinant.

26. The method of claim 22, wherein the receptor has G
protein coupled receptor activity.

27. The method of claim 22, wherein the functional effect
is measured in vitro.

28. The method of claim 27, wherein the functional effect
is a physical effect.

29. The method of claim 27, wherein the receptor is linked
to a solid phase.

30. The method of claim 27, wherein the functional effect
is determined by measuring binding of a compound to the
receptor.

31. The method of claim 30, wherein the functional effect
is determined by measuring binding of a compound to the
extracellular domain of the receptor.

32. The method of claim 22, wherein the receptor is
expressed in a cell or cell membrane, wherein the cell does
not express T1R1 or T1IR2.
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33. The method of claim 32, wherein the functional effect
is a physical effect.

34. The method of claim 33, wherein the functional effect
is determined by measuring ligand binding to the receptor.

35. The method of claim 34, wherein the functional effect
is determined by measuring binding of a compound to the
extracellular domain of the receptor.

36. The method of claim 32, wherein the functional effect
is a chemical or phenotypic effect.

37. The method of claim 36, wherein the functional effect
is determined by measuring changes in intracellular cAMP,
IP3, or Ca**.

38. The method of claim 32, wherein the cell is a
mammalian cell.

39. The method of claim 38, wherein the cell is a human
cell.

40. A method of identifying a compound that modulates
taste signal transduction in taste cells, the method compris-
ing the steps of

(i) contacting the compound with cell expressing a
homodimeric taste receptor comprising two T1R3
polypeptides, wherein the T1R3 polypeptide is encoded
by a nucleotide sequence that hybridizes under highly
stringent hybridization conditions to a nucleotide
sequence encoding an amino acid sequence of SEQ ID
NO:15, 20, 23, 25, or 31; wherein the cell does not
express T1R1 and T1R2; and

(ii) determining the functional effect of the compound
upon the receptor, thereby identifying a compound that
modulates taste signal transduction.

41. The method of claim 40, wherein the T1R3 polypep-

tides are non-covalently linked.

42. The method of claim 40, wherein the T1R3 polypep-

tides are covalently linked.

43. A method of identifying a compound that modulates

taste signal transduction in taste cells, the method compris-
ing the steps of

(i) contacting the compound with a monomeric taste
receptor comprising one T1R3 polypeptide, wherein
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the T1R3 polypeptide is encoded by a nucleotide
sequence that hybridizes under highly stringent hybrid-
ization conditions to a nucleotide sequence encoding an
amino acid sequence of SEQ ID NO:15, 20, 23, 25 or
31; and

(i) determining the functional effect of the compound
upon the receptor, thereby identifying a compound that
modulates taste signal transduction.

44. A method of identifying a compound that modulates

taste signal transduction in taste cells, the method compris-
ing the steps of

(i) contacting the compound with cell expressing a mono-
meric taste receptor comprising one T1R3 polypeptide,
wherein the T1R3 polypeptide is encoded by a nucle-
otide sequence that hybridizes under highly stringent
hybridization conditions to a nucleotide sequence
encoding an amino acid sequence of SEQ ID NO:15,
20, 23, 25, or 31; wherein the cell does not express
T1R1 or T1R2; and

(i) determining the functional effect of the compound
upon the receptor, thereby identifying a compound that
modulates taste signal transduction.

45. A method of identifying a compound that modulates

taste signal transduction in taste cells, the method compris-
ing the steps of

(i) contacting the compound with cell expressing a taste
receptor comprising a T1R3 polypeptide, wherein the
T1R3 polypeptide is encoded by a nucleotide sequence
that hybridizes under highly stringent hybridization
conditions to a nucleotide sequence encoding an amino
acid sequence of SEQ ID NO:15, 20, 23, 25, or 31;
wherein the cell does not express T1R1 and T1R2; and

(i) determining the functional effect of the compound
upon the receptor, thereby identifying a compound that
modulates taste signal transduction.



