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ABSTRACT
Results from Correlative Microscopy Imaging (CMI) can only be correctly interpreted if the sample remains intact and as close as possible to its native state. Working under cryogenic conditions, with properly vitrified samples, is the first step toward preserving that integrity and allows, not without challenges, the same sample to be transferred across multiple imaging techniques.

The first challenge lies in achieving and maintaining proper vitrification while moving the sample from one microscope to another. The second is avoiding radiation damage from the imaging sources themselves. These effects are cumulative, and their impact must be considered carefully when interpreting images, especially when moving from whole-cell views to finer subcellular or molecular scales. What begins as biology can easily become artifact, and without acknowledging that, structural distortions can lead to false biological interpretations.

Using HEK293 cells expressing the fluorescent protein XpaQ as a model system, our work explores these challenges within a Cryo-Correlative Light and X-ray Microscopy (Cryo-CLXM) workflow, with the long-term goal of extending it to Cryo-Correlative Light, Electron, and X-ray Microscopy (Cryo-CLEXM). The focus is on understanding how vitrification quality, illumination dose, and ice thickness affect both fluorescence and structural fidelity, ensuring that the information we extract remains faithful to the real biological state. 
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