2019 2021

Retinoid signals to control spermatogonial stem cells differentiation

Retinoid signals to control spermatogonial stem cells differentiation

Shawki, Hossam

3,200,000
A
RA RA MafB cMaf
RA MafB c-Maf
MafB c-Maf RNA-seq
Magi2 Tcf2l

Vitamin A is synthesized into retinoic acid (RA), an important regulator of
various cell differentiations, including spermatogonia and podocytes. In this study, we identified
MafB and cMaf as new targets for RA. RA has confirmed that it directly regulates MafB and c-Maf and
induces their expression, especially in cultured Sertoli cells and podocytes. On the other hand,
urinary protein levels increased in MafB and c-Maf double-deficient mice, and glomerular RNA-seq
analysis showed that slit diaphragm-related proteins (Magi2) and podocyte-specific transcription
factors (Tcf21) were down. Clarified the regulation.
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Sertoli cells create the microenvironment required for spermatogonial differentiation.
Vitamin A (Retinol, ROL) is synthesized into retinoic acid (RA) and then bind to retinoic acid
receptor alpha (RARA) inside Sertoli cell and somehow induce spermatogonial differentiation.
However, the target genes that are regulated by retinoic acid and control spermatogonia
differentiation are unknown. MAF family of transcription factors is a subgroup of the basic
leucine zipper (bZip) transcription factors and is an important regulator of the development and
differentiation of various cell types. In Drosophila, large MAF called traffic jam (TJ), expresses
in somatic cells of gonads and produces a soma-specific factor that showed to be mandatory for
germ cell differentiation. The basic domains of TJ show 85% identity to mammalian large MAF
factors MAFB and c-MAF. Therefore, MAFB and c-MAF are suggested to be the downstream

targets of retinoic acid in testis as well as other organs.

The purpose of the current research was to identify whether MAFB and c-MAF are
directly regulated by retinoic acid to maintain its’ in vivo function for 1) germ cell differentiation

and/or 2) other cell types differentiation.

(1) Examine the interaction of RA with MAFsin vitro using sertoli cell culture and by
luciferase assay. (2) In order to understand the retinoic acid signaling in vivo, it was necessary to
generate MafB and c-Maf mutant mice. Since both null mutant mice are embryonic lethal, the
strategy was to generate the floxed alels of MafB and c-Maf independently as well as MafB/c-
Maf double floxed mouse, the threelineswere crossed with CAG-Cre ERT to obtain double cKO
mice, in which Cre recombinase was activated upon tamoxifen treatment. (3) Phenotypic analyses
examined using histology and transmission electron microscopy. (4) NGS analyses for tissues of

MAFs conditional KO miceto identified proteinsinvolving in Vitamin A signaling.

(1) RA directly regulate MafB and cMaf in vitro: Primary sertoli cells wereisolated and
cultured for 4 days followed by stimulation with RA at day 5. The expression changes in MafB
and cMaf were quantified by gRT-PCR. The expression levels were increased significantly by
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The spermatogenic cycles in mouse takes around 35

days. Before the compl etion of one gametogenesis cycle, two weeks after Cre activation, thethree
generated lines developed overt proteinuria, thereby indicate that MafB and c-Maf plays an
important role in podocytes. (4) Generation of MafB podocyte-specific deletion developed
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transcription factor Tcf21l. Luciferase assay suggested that MafB directly regulate the
transcription of Magi2 and Tcf21 by interacting with highly conserved half-M AREs. (6) All-trans
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Glomerular sclerosis was observed in



atRA(-) ADR mice, but was less obvious in atRA(+) ADR mice. Howerver, atRA failsto inhibit

FSGS in MafB cKO mice indicating that atRA inhibit murine FSGS by MafB induction in

glomeruli.
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