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One of the key features of the insulin granule secretory pathway is their response to the variation of glucose
concentration in the blood after the meal. It is reported that glucose-evoked insulin secretion exhibits a
biphasic mechanism which is associated with the movement and acceleration of the granules in the cell,
promoting the translocation from the perinuclear area toward the plasma membrane (Dehghany et al.,
2015; Suckale & Solimena, 2010). The mechanism that explains the relationship between these two events
seems to be related to the role of mitochondria. In fact, our preliminary observations report a tight
connection between granules and mitochondria, due to their spatial vicinity and non-random distribution
of the granules with respect to mitochondria. These observations pinpoint the possible role of
mitochondria as booster in granule kinetics (Dehghany et al., 2015); whether this mechanism may
influence a specific stage of the granule maturation process is part of our investigation. The role of
mitochondria in the insulin secretion involves also the possible change of granule composition, which may
depend on the enhancement of the fatty acids (MacDonald et al., 2015) production and may involve other
relevant compartments, such as ER. In order to explore the organelle localization in the cell, we used soft
X-ray tomography, a technique that visualizes and quantifies cell components in the 3D space, based on
the absorption of the different chemical composition of each sub-cellular compartment. The absorption of
the beam depends on the chemical composition and the thickness of each subcellular compartment (Le
Gros et al., 2014). However, this may become a limitation when many organelles absorb with the same
absorption coefficient. For example, it is already verified that under soft X-ray beam, ER, Golgi and
cytoskeleton in beta cells are indistinguishable. In order to specifically localize subcellular compartments
indistinguishable to SXT that are involved in the interaction of both insulin secretory granules and
mitochondria, and to identify their influence on the spatial organization of the cell, correlated cryogenic
fluorescence tomography (CFT) was used (Smith et al., 2014; Smith et al., 2012). In correlative CFT-SXT
imaging, the cryopreserved specimen is imaged in a cryogenic high-numerical aperture light microscope
prior to being transferred for acquisition of SXT data. In such analyses, labeled molecules are visualized
precisely within high-resolution reconstructions of the cell, by colocalization of interacting organelles. An
example is given by the ER, the compartment where proinsulin is folded (Suckale and Solimena, 2010).
It is known to be in tight contact with mitochondria through Mitochondrial-Associated Membranes
(MAMs) (Vance, 2014); therefore, unveiling the ER-mitochondria relationship will identify a direct (or
indirect) cause for the granule spatial distribution. In summary, ER, Golgi, mitochondria, and lysosomes
have been labelled by organic dyes and their positions recorded in relationship to the relative location of
insulin granules.
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