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Dichromatism in northern cardinals has likely been shaped by a
combination of sexual and natural selection that has led to sexually-
antagonistic gene expression.
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	Introduction
	Sexual dichromatism is a common phenomenon among birds, often involving carotenoid-based pigmentation.
	Despite extensive research on the social and ecological environments favoring sexual dichromatism, the molecular mechanisms underlying its development and evolution remain largely unexplored.
	In this study, we investigated the genetic and molecular processes creating sexual dichromatism in the red ketocarotenoid-based plumage coloration of northern cardinals (Cardinalis cardinalis).

	Methodology
	Captured male and female cardinals during prebasic molt
	Quantified carotenoid concentrations in plasma and feather follicles using HPLC
	Confirmed that homologs of CYP2J19, BDH1L, and TTC39B catalyze the addition of a keto group at C4 using functional testing
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	Conclusions
	The evolution of sexual dichromatism in northern cardinals involves both natural selection (favoring cryptic females) and sexual selection (favoring conspicuous males).
	Mutations and regulatory changes in genes like CYP2J19 have likely driven the evolution of male red coloration under sexual selection.
	However, these changes may be detrimental to females. BCO2 upregulation in females may be a response to sexual antagonism, balancing natural and sexual selection pressures.
	Figure 2: Males had increased transcription of genes involved in carotenoid metabolism/transport across tissues, whereas females had generally greater transcription of melanin-synthesis genes. We also found potential hormonal regulation of sexual dichromatism via the differential expression of HSD17B4 and ZNF131 across tissues.
	Figure 3: There were interesting findings in ketocarotenoid-related gene transcription across tissues between males and females.  We only found increased transcription of CYP2J19 in the male liver, and no differences in BDH1L transcription across tissues. We found an over 800-fold greater transcription of BCO2 in the feather follicles of the females (See also Figures 2A, 2B).
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