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Background

 The color of parrot feathers is determined by structural colors (blue) 
and psittacofulvins (red/yellow). 

 Psittacofulvins are unique pigments found in parrots, differing from 
carotenoids and cannot be supplemented through diet.

 The three primary colors can be mixed in different proportions to 
produce almost all colors, which is why parrot feathers are so colorful.

  



Abstract



Molecular basis of different colors

Synthesized by a 
polyketide synthase (PKS)

 The more forward peak corresponds to the carboxyl group,
 The more backward peak corresponds to the aldehyde group. 
 The peak of red feathers is more forward than yellow/green feathers



Molecular basis of different colors

 SLC47A1 encodes a transporter protein,  
main function is to excrete electrolytes from 
the body

 SLC47A1 expression in regenerating feather 
follicles is negligible

 ALDH3A2 encodes an aldehyde 
dehydrogenase, related to the two states of 
psittacofulvins



Transcriptome differences between colors



Cell differences between colors



ALDH3A2 gene related to differentiation stage



snATAC-seq analyze



A point mutation causes the color difference



A point mutation causes the color difference

 A deeply conserved enhancer SNP enable the precise regulation of the binding of transcription 
factors, differentially regulates ALDH3A2 expression and thereby acts as the molecular switch 
for red-to-yellow feather in parrots.



Molecular validation by yeast

▲hfd1 (the homologous gene of ALDH3A2 in yeast)



Take home message

 The color of parrot feathers is determined by psittacofulvins (red/yellow) 

and structural colors (blue).  

 Psittacofulvins are unique pigments found in parrots, differing from 

carotenoids and cannot be supplemented through diet.  

 When psittacofulvins are rich in aldehyde groups, they appear red; when rich 

in carboxyl groups, they appear yellow.  

 The color transformation of psittacofulvins occurs through the oxidation of 

aldehyde groups to carboxyl groups, catalyzed by the enzyme ALDH3A2.
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