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Relationship between diversification of eating habits and taste receptor
functions using birds as models

Ishimaru, Yoshiro

13,900,000

We identify a single early sensory shift of the umami receptor gthe
T1R1-T1R3 heterodimer) that conferred sweet-sensing abilities in songbirds, a large evolutionary
radiation containing nearly half of all living birds. We demonstrate sugar responses across species
with diverse diets, uncover critical sites underlying carbohydrate detection, and identify the
molecular basis of sensory convergence between songbirds and nectar-specialist hummingbirds. This
early shift shaped the sensory biology of an entire radiation, emphasizing the role of contingency
and providing an example of the genetic basis of convergence in avian evolution. In addition, our
analyses show that, similar to hummingbirds and songbirds, the ancestors of woodpeckers repurposed
their T1R1-T1R3 savory receptor to detect sugars. Taken together, the functional transformation of
umami receptors promoted the diversification of dietary habits and contributed to the prosperity of
birds.
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Comparative analysis of bitter taste receptors between two cyprinid species.

2022 56

2022

Yasuka Toda

Umami perception in birds and mammals.

2022 56
2022
Amanda Melin
2022
2022
T2R
2022

2022




Gprcbc

2022
2022
75
2021
T1R
2021
2022

2022




43

2020

2021
2021

2021
2021

2020

2020




2020

2020
52
2018
2019
2019
T1R1/T1R3
2019

2019




T1R

20

2018

2018

2018

2019




https://ww.foodfunction.jp/

https://meiji-agrichem.jp/professor/p_ishimaru/

(Toda Yasuka)

(10802978) (32682)
(Misaka Takumi)
(40373196) (12601)

MP1 for Biological
Intelligence




