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	Texto1: Estrategias de microscopía de fluorescencia excitada por dos fotones para imágenes oculares
	Texto2: Two-photon excited fluorescence microscopy strategies for ocular imaging 
	Texto7: TFM. Two-photon excited fluorescence microscopy strategies for ocular imaging Different light-based technologies have allowed to partially understand structural and molecular1 changes in the ocular tissues, however the direct relationship between them remain elusive. In particular, to investigate the links between structural & molecular changes in the emmetropization process, a multidisciplinary approach is required. Very recently, different light-based technologies have allowed partially understanding of structural and molecular1 changes in ocular tissues. In particular, Second Harmonic Generation (SHG) imaging microscopy has proven to be particularly suitable for investigating collagen fibers. SHG from collagen is an intrinsic and coherent process, such that samples can be investigated under physiological conditions. Coherent constructive or destructive interference of SHG provides extra hints to the ultra-structure of collagen fibers and their organizations in ocular tissues2. However, scleral fiber distribution in myopic eyes has never been quantified to the level of relating macroscopic inherent mechanical properties3 of scleral tissue with the microscopic underlying structure of collagen fibers, nor the cross-tissue signaling and tissue-tissue interaction during emmetropization from retina, through RPE/choroid, to sclera. Combining TPEF & SHG microscopy approaches will unravel the links between metabolic/molecular processes with structural changes following the retina-sclera cross-tissue signaling and myopic tissue-tissue interaction. The candidate will work in adding a new module for an existing multi-photon microscope. With this addition, the candidate will use the new module for determining differences between different tissue types (e.g. healthy, diseased, treated, ect.) at a molecular level. The candidate should be prepared for building and aligning an optical system, building electric circuits, and programming software. Knowledge of fluorescence and microscopy techniques would be a plus.
1 Dysli, C. et al. Fluorescence lifetime imaging ophthalmoscopy. Prog Retin Eye Res 60, 120-143, doi:10.1016/j.preteyeres.2017.06.005 (2017).
2 Germann, J. A., Martinez-Enriquez, E. & Marcos, S. Quantization of collagen organization in the stroma with a new order coefficient. Biomed Opt Express 9, 173-189, doi:10.1364/BOE.9.000173 (2018).
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