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    ABSTRACT
Ommatins are widespread ommochrome pigments mediating important functions in invertebrates. While the early biogenetic steps of ommatins are well known, how their pyrido[3,2-a]phenoxazinone chromophore is formed and modified in vivo remains an unanswered question. In this study, we combined organic synthesis, analytical chemistry and organelle purification to address this issue. We analyzed the metabolites of the tryptophan→ommochrome pathway produced both in vitro and in vivo. We synthesized xanthommatin, the best-known ommatin, by oxidizing 3-hydroxykynurenine in vitro and we analytically characterized the products. We followed the thermal reactivity of synthesized ommatins in acidified methanol to screen for labile and altered compounds. We finally reinvestigated the ommochromes of housefly eyes by purifying and extracting the ommochrome-producing organelles called ommochromasomes. We found that the in vitro oxidative condensation of 3-hydroxykynurenine produces a mixture of ommatins, which readily undergo thermal reactions overtime. Our results suggest that the formation of decarboxylated ommatins might be regulated in vivo, while the methoxylation of ommatins, previously reported in biological extracts, are most likely always artifactitious. For the first time, we identified both in vitro and in vivo the elusive intermediate between 3-hydroxykynurenine and ommatins as being uncyclized xanthommatin. We hence confirm that ommatins are mainly biosynthesized by first the homodimerization of 3-hydroxykynurenine to the aminophenoxazinone uncyclized xanthommatin, and then an intramolecular cyclization to form the pyridine ring. We finally discuss the implication of the newly discovered uncyclized xanthommatin as a branching metabolite in the biosynthesis of ommochromes, particularly of ommins in cephalopods.

	Abbreviations
	CE
	collision energy
	CV
	cone voltage
	DAD
	diode-array detector
	ESI+
	positive-mode electron spray ionization
	LC
	liquid chromatography
	MeOH-HCl
	acidified methanol with 0.5 % hydrochloric acid
	MRM
	multiple reaction monitoring
	MS
	mass spectrometry
	MS/MS
	tandem mass spectrometry
	MW
	molecular weight
	m/z
	mass-to-charge ratio
	NMR
	nuclear magnetic resonance
	RT
	retention time
	SD
	standard deviation
	SE
	standard error
	SIR
	single ion recording
	UV
	ultraviolet
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