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The lens is an avascular organ constituted of layers of fiber cells. The most central fiber layer is formed

very early in the embryological development and new layers are continuously added as the lens develops,

through the fetal and the juvenile development and even in the adulthood. As a large avascular organ, the

nutrients and liquid homeostasis of the lens is maintained by a complex lens microcirculation system in

which, connexin channels formed by Cx46 and Cx50 take a crucial role. Formation of cell-to-cell gap

junction channels and eventually connexin hemichannels is the most recognized role of connexins. In the

lens bulk, Cx46 and Cx50 form the gap junction channels between the lens fibers and Cx46-hemichannels

has been shown to participate to the Na+- leak conductance of the lens fibers (Ebihara et al 2014). The

present review by Shi et al (2022) clearly and concisely summarizes recent findings concerning Cx46/Cx50

mutations that are linked to lens cataracts and failure in lens development. It is obvious that our

understanding of how the mutations are linked to dysfunction of connexin channels and thus to cataract or

to failure in lens development are more descriptive than mechanistic. This is due to a lacking

understanding of degree of gap junction coupling and the activity of Cx-hemichannels in the lens fibers.

Secondly, little is known about the selectivity of the Cx-channels (gap junction channels and hemichannels)

for specific nutrients and substances relevant for both the development and the physiological homeostasis

of the lens. This aspect could be a very interesting research topic. Further truncation of the connexins

molecules during lens aging has been shown as a special posttranslational modified of the connexins in the

lens. As clearly described in the review (Shi et al 2022), the physiological significance of the truncation is

still matter of speculation. It was proposed that the truncation of the connexins conferred to the channels a

reduced sensitivity to the acidic pH or to increased oxidative stress of the core of the lens (Salvi et al 2016,

Wang and Schey 2009; Yin et al 2001). It is also possible that the truncation allows the remodeling the cell-

to-cell adhesion in old lens layers, allowing thereby a new positioning of the gap junction channels as the

lens fiber get older (Jacobs et al 2004). We have also shown that the truncation of the C- terminus of Cx46

to a certain extend did not affect the capacity of the protein to form gap junction channels but reduced the

formation of annular junctions suggesting that the truncation could affect the removal of the gap junction

channels from the cell membrane (Schlingmann et al 2013). The idea could cope very well with the fact

that old lens fiber has neither nuclei nor ER nor Golgi apparatus which means that the capacity to renew

their membrane proteins is almost nil. Old fibers need mechanism to avoid the removal of protein out of
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the membrane. The truncation of the C-terminus could be one of the mechanisms.

The present review resumes very well the current knowledge about Cx46 and Cx50 mutations with respect

to alteration of the lens development and lens cataract. The review stress also the need of further

combined biophysical, genetic and functional research to make our understanding of how Cx mutations

affect the development of the lens and the cataract.
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