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    Abstract
Iron is a biochemically critical metal cofactor in enzymes involved in photosynthesis, respiration, nitrate assimilation, nitrogen fixation and reactive oxygen species defense. Marine microeukaryotes have evolved a phytotransferrin-based iron uptake system to cope with iron scarcity, a major factor limiting primary productivity in the global ocean. Diatom phytotransferrin is internalized via endocytosis, however proteins downstream of this environmentally ubiquitous iron receptor are unknown. We applied engineered ascorbate peroxidase APEX2-based subcellular proteomics to catalog proximal proteins of phytotransferrin in the model diatom Phaeodactylum tricornutum. Proteins encoded by poorly characterized iron-sensitive genes were identified including three that are expressed from a chromosomal gene cluster. Two of them showed unambiguous colocalization with phytotransferrin adjacent to the chloroplast. Further phylogenetic, domain, and biochemical analyses suggest their involvement in intracellular iron processing. Proximity proteomics holds enormous potential to glean new insights into iron acquisition pathways and beyond in these evolutionarily, ecologically and biotechnologically important microalgae.
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	engineered ascorbate peroxidase (APX)
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	DAB
	3,3’-diaminobenzidine
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	enhanced yellow fluorescent protein
	FMN
	flavin mononucleotide
	Fe’
	dissolved iron pool (all unchelated iron species)
	MS
	mass spectrometry
	HNLC
	high-nutrient, low-chlorophyll
	ISIP
	iron starvation-induced protein
	PBS
	phosphate-buffered saline
	pTF
	phytotransferrin
	RT
	room temperature
	TEM
	transmission electron microscopy
	TM
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