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The Sertoli cells (SC) of the testis juggle a panoply of functions required for male germ 
cell development and reproductive health. To attain such fine-tuned control, SCs are 
thought to compartmentalize their functions in distinct subcellular domains. We 
hypothesized that, similarly to neurons, this mechanism is regulated by localized 
translation of mRNAs and on-site production of specialized proteins. To visually detect 
translation in SCs by immunofluorescence, we adapted the technique of surface 
sensing of translation (SUnSET) to our system. Both in vitro (TM4 cell line) and in vivo 
(C56BL/6J mouse testis) results indicated the presence of translation sites distally to the 
SC nucleus. Next, we looked for mRNAs that could potentially be locally translated at 
these sites, by generating transcriptome data of TM4 cells and additionally mining 3 
published murine RNA-seq datasets. Among others, the tubulobulbar complex protein 
actin-related protein 3 (Arp3) and the blood-testis barrier Claudin 11 (Cldn11) stood out 
as potential targets of localized translation. Their mRNA is differentially expressed in SCs 
during the first-wave of spermatogenesis and the protein shows stage-specific 
subcellular localization. SUnSET coupled with single molecule fluorescence in situ 
hybridization (smFISH-IF) showed the presence of the mRNA and protein of Cldn11 and 
Arp3 at the sites of active translation in SCs. These can be found basally, at the blood-
testis barrier, and adluminally, adjacent to elongated spermatids in a stage-specific 
manner (VII-VII).  We then used this approach to investigate the spatial dynamics of 
protein translation in SCs during the cycle of the seminiferous epithelium. Stage-specific 
patterns of protein translation could represent relevant biological events that when 
disrupted could lead to disease. Using ImageJ and R software, we developed a 
computational pipeline for image and data analysis of testicular sections marked for 
translation and/or mRNA and protein of interest. To capture the temporal information 
provided by the cycle of the tubules, we used the Acrv1 protein for tubule staging as 
previously described. This approach allowed us to collect spatial data for localization of 
protein translation during the 12 different stages of mouse spermatogenesis, from 5-15 
tubules per stage.  Concordant with the microscopy observations, general protein 
translation in SC changes dynamically throughout the cycle. Remarkably, the number 
of translation sites are significantly higher at stage 7, when these SCs are remodeling the 
blood-testis barrier, establishing the tubulobulbar complex and preparing for 
spermiation. Our results indicate that SC may indeed compartmentalize their functions 
by mRNA transport and localized production of specialized proteins. This novel 
approach will provide a landscape of spatial regulation of mRNA translation in SCs and 
allow us to ask questions about how local translation is involved in different abnormal 
phenotypes. 

 

 


