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Redundant function of RALDH1 and RALDH2 in the seminiferous epithelium

➢ The fact that retinoic acid (RA), the active metabolite of vitamin A (or retinol; ROL) is important in testis homeostasis is well documented since decades, but its precise role at different steps of spermatogenesis is still debated 1 .

➢ RA, synthesized by the retinaldehyde dehydrogenases (RALDH1 to 3), binds to and activates nuclear receptors (RAR) either within the RA-synthesizing cells themselves or within neighboring cells. RALDH1 and RALDH2 are the main RA-synthesizing enzymes expressed in Sertoli cells and germ cells (GC), respectively, while RALDH3 is not detected in the seminiferous epithelium 2 .

To analyse the chronology of GC differentiation in the prepubertal testis, 3-days old (PN3) Raldh Germ-/-mutant and control mice were treated with RA (subcutaneous injection of 16mg/Kg all trans retinoic acid). This treatment induces differenciation of spermatogonia/gonocytes in a synchronized manner. For histology, testis samples were fixed in Bouin's fluid for 16 hours and embedded in paraffin. Histological sections were stained with hematoxylin and eosin.

For immunodetection of RALDH2, testes were fixed by intracardiac perfusion of icecold 4% paraformaldehyde in PBS, then kept in the same fixative overnight at 4°C, washed in PBS, dehydrated and embedded in paraffin. 5µm sections were immunolabeled with RALDH2 antibody (Abcam, ab75674) and with Alexa Fluor 488conjugated peanut agglutinin (lectin) to label acrosomal systems.

For co-immunodetection of STRA8/ZBTB16 or KIT/ZBTB16, testes were fixed in icecold 4% paraformaldehyde in PBS, then kept in the same fixative overnight at 4°C, washed in PBS, cryopreverved using a sucrose gradient and embedded in the matrix for cryostat sectioning. 10µm sections were immunolabeled with antibodies KIT (Cell signaling, 3074), ZBTB16 (R&D systems, AF2944) and or STRA8 6 . ➢ In the past we showed that RALDH-dependent synthesis of RA in the Sertoli cells is instrumental to initiate spermatogonia differentiation and therefore to launch the 1 st spermatogenic wave at the onset of puberty 3 . Here we evaluated the role of RALDHs in the GC (Raldh Germ-/-mutants). 
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  Generation of mutant mice lacking all Raldhs selectively in GC. generate Raldh Germ-/-mutants, in which the RALDH genes were excised only in GC, mice carrying loxP-flanked alleles of the Raldh1, Raldh2, and Raldh3 genes were crossed with mice bearing the Stra8-Cre transgene 4 , which is is active only in germ cells from postnatal day 3 onward. I Stra8-Cre efficiently excise Raldh in germ cells of adult testis.

  A and C : Semineferous cords within the testes; B and D : Histological sections showing heterogeneous states (B) or homogenous states (D) of cell differentiation at each time point. retinoic acid and retinol in testis. Retinoids were determined in the whole testis from 8-10 week-old Raldh Germ-/-mutants and wildtype using validated methodology 5 . RA synthesis by GC does not alter the kinetics of spermatogonia differenciation. III Raldhs of germ cell origin are dispensable in the adult testis.
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