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Human embryo development is severely impacted by endogenous iron imbalance. iron exhibits a U-shaped risk curve. 
At one side deficiency impairs haematopoiesis, cardiovascular system formation and sex determination; at the other, 
overload leads to hepatic iron accumulation, oxidative stress and ferroptosis in offspring [1]. Despite these effects, the 
exact role of iron during embryogenesis remains unclear. A general overview of the localization and dynamics of this metal 
during embryogenesis, is missing even in unperturbed environment. Furthermore, iron acts as a double sword regarding 
reactive oxygen species regulation; it is a known cofactor of enzymes that regulate ROS level in tissues, and it is capable 
of generating oxidative damage via Fenton-like reactions [2]. ROS were originally described as toxic by-products of aerobic 
cellular energy metabolism, however, recent findings have shown that ROS can also contribute to bona fide physiological 
processes [3]. Amongst ROS, hydrogen peroxide (H2O2) best fits the properties of a signaling molecule, and is at the same 
time recognized as the major ROS in the oxidative regulation of physiological activity. Less is known about the iron 
homeostasis modulation by ROS, giving rise to a possible feedback loop which would impact embryogenesis. Bridging this 
gap is thus a challenge we are tackling in the Methrox team. This internship project aims to complete the distribution of 
the iron labile pool, during the first hours post fertilization, with a new genetically encoded ratiometric probe that we 
obtained recently [4]. Then, iron distribution will be analysed after ROS modulation. Furthermore, H2O2 levels after iron 
supplementation or chelation will be monitored using the HyPer probe [5]. All the necessary tools are available in the lab. 
Expression of the redox machinery or iron storage proteins will be studied to complete this project. We chose the 
zebrafish as a vertebrate model organism. It offers a number of advantages, including scale, high fecundity, optical clarity 
enabling non-invasive live imaging. It is often used in embryogenesis studies to bypass mammalian constraints as it 
displays rapid and external development in controllable environment. 
[1] 10.3390/biom10081176, [2] 10.1016/j.tox.2011.03.001, [3] 10.1038/s41580-020-0230-3, [4] 10.1021/acssensors.5c01165, [5] 10.1016/j.cmet.2020.02.003 
 

Techniques or methods : zebrafish spawning and egg collection, in vitro transcription, RNA microinjection, morphological 
analyses, molecular analyses (in situ hybridization, RT-qPCR, whole-organism immunolabeling), confocal and spinning-
disk imaging (time-lapse or on fixed embryos), image analysis using Fiji, XRF session (if obtained) 
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