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We are submitting our manuscript entitled “Live Imaging of Mouse Cornea and Conjunctiva by a Multiphoton Microscopic Platform” for consideration of publication as an original research article in Journal of Visualized Experiments.
Corneal study using conventional tissue sectioning/staining and ex vivo cell culture is often unable to represent the in vivo physiological and pathological changes completely. An intravital imaging system capable of monitoring of cellular and extracellular changes of cornea and conjunctiva will be able to provide complementary information. With the advantages of non-invasiveness, minimal photodamage and deep imaging depths, multiphoton microscope has gained popularity in investigating cell dynamics in vivo. Although we (1-5) and other groups (6-7) have demonstrated multiphoton microscope as an effective tool for visualizing corneal structures, in vivo continuous monitoring across a longer period of time for studying cell dynamics in animal models remains challenging due to the lack of a suitable imaging platform. In this work, we describe the detailed technical protocol step-by-step for in vivo imaging of ocular surface using our imaging platform in dual fluorescent transgenic mice. By using transgenic mice with fluorescent protein labeling of distinct cellular compartments and cell populations, we showed that this platform enables visualization of distinct cells and structures from corneal epithelium to the corneal endothelium. This transgenic mouse line enabled us to investigate the cell dynamics of capillaries in the future, which is key to pathological corneal neovascularization. In addition, this in vivo imaging platform can also be used to explore immune responses in corneal pathologies by fluorescent labeling of different immune cells. In brief, we demonstrated a multiphoton microscopic stereotaxic platform for longitudinal 4-dimensional in vivo imaging of ocular surface with subcellular resolution.
	We think this imaging platform will enable the application of multiphoton microscope to the 4-dimensional dissection of cellular dynamics and extracellular matrix structures in physiological and pathological changes and this work is of broad interest to the readers of Journal of Visualized Experiments.

As corresponding authors, we confirm that 
1. The data in the manuscript is original and that the paper is not under consideration elsewhere. 
2. None of its content has been published. 
3. All authors have read and approved the version of the manuscript, its content, and its submission to Journal of Visualized Experiments.
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