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Chemosensory receptors

vary in number
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Multimodal taste buds
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Yarmolinsky, Zuker and Ryba. Cell 139 (2009)



Five taste modalities
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The T1R family mediates
and savory and sweet tastes

Umami

T1R3 TI1RZ2

R1 = uma
R2 = swe
R3 = shar




T1Rs loss linked to diet




Bird diet diversity

nectarivory




T1R2 loss In birds
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T1R1 = umami
T1R2 = sweet
T1R3 = shared



1. T1R2 is lost in birds

2. T1R2 is required for sweet perception

3. How do nectar-feeding birds detect sweet?



Erythritol preference in
captivity
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If T1R2 is lost in birds, what
functions as the sweet receptor?

Hypothesis 1: T1R3 acts as the sweet taste receptor by

forming a homodimer

T1R3T1R2 T1IR3T1R3

Hypothesis 2: and T1R3 are no longer merely
functioning as the umami taste receptor but have acquired the
ability to detect carbohydrates

Hypothesis 3: Hummingbirds detect carbohydrates via a non-

T1R-mediated method |
T1R1 = umami
T1R2 = sweet
T1R3 = shared



Cloning bird T1Rs
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T1R1 = umami
T1R2 = sweet
T1R3 = shared



Chicken T1R cloning
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T1R1 = umami
T1R2 = sweet
T1R3 = shared




Functional assays of cloned

T1Rs in tissue culture
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Receptor Activity

T1R function in mammals
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Receptor Activity

Hummmingbird T1Rs respond

differently
Umami Umami Umami Sweet+Umami
Mouse Chicken Swift Hummingbird
T1R1/T1R3 T1R1/T1R3 T1R1/T1R3 T1R1/T1R3

41 157 87




T1R1/T1R3 dose response
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T1R3 Venus Fly Trap Chimeras

Venus Fly Trap Domain
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19 key residues identified

Venus Fly Trap Domain
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Preferred solutions elicit long bouts




Hummingbirds respond to
T1R1/T1R3 agonists
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Evolution of a novel vertebrate
sweet receptor

 T1R2 was lost early in birds, perhaps in
carnivorous dinosaurian ancestors

....... yet nectar-feeders

regained sweet perception - e
 Hummingbird carbohydrate detection ) b £

occurs via widespread mutation of

T1R1/T1R3

* Recognition properties of TIR1/T1R3 \-'7’
Instruct hummingbird taste behavior in — |
the wild T1R1 = umami

T1R2 = sweet
T1R3 = shared
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