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Background

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

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

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



Abstract

ALDH3A2 contributes to color variation in parrots

Chemical analyses

High
' ALDH3A2

Genetic mapping

. Expression analysis

Single-cell sequencing

Low

Red 4\
ALDH3A2 4

Yeast assays

The oxidation state of
psittacofulvins correlates
with feather color.

Color variation in natural
populations associates
with a point mutationin
the ALDH3AZ gene.

Yellow patches exhibit
higher expression of
ALDH3A2.

ALDH3AZ is highly
expressed in feather cells
involved in psittacofulvin
metabolism.

ALDH3AZ2 is necessary and
sufficient to explain bright
color variation in parrots.
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Molecular basis of different colors
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Molecular basis of different colors

Red morph Yellow morph
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Transcriptome differences between colors
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Cell differences between colors
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ALDH3A2 gene related to differentiation stage
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snATAC-seq analyze
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A point mutation causes the color difference
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A point mutation causes the color difference
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» 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
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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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