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-/-) mice. SIRT4 is an
NAD+-dependent mitochondrial enzyme with strong deacy-
lase activity. It is known to regulate several metabolic path-
ways including those of fatty acids, glutamine, and leucine.
Sirt4 knockout mice are resistant to developing high-fat
diet-induced obesity but develop early-onset insulin resist-
ance. We observed that Sirt4-/- females are incapable of
nursing their offspring due to impaired mammary ductal
branching. Transplantation of wild-type mammary epithe-
lia into SIRT4KO mice fails to rescue mammary develop-
ment; however, mammary epithelia from SIRTKO mice
transplanted into wild-type mice develop normally. SIRT4
action is thus required outside the mammary gland, which
led us to explore the effect of SIRT4 on steroid hormone sig-
naling. Treatment of pre-pubertal SIRT4KOmice with pro-
gesterone and estradiol, but not estradiol alone, rescued
mammary ductal branching. Likewise, transplants of wild-
type ovaries into SIRT4KO mice partially rescued the duc-
tal branching defect. Given these findings, we hypothesized
that SIRT4 expression in the ovary is necessary for suffi-
cient progesterone biosynthesis and subsequent mammary
development. In ovaries of adult mice, SIRT4 ismost highly
expressed in differentiated granulosa cells of the corpus lu-
teum, a temporary endocrine structure responsible for syn-
thesizing peak levels of progesterone during the diestrus
phase of the mouse estrous cycle. Future experiments will
compare peak circulating progesterone levels in Sirt4-/-

vs. wild-type mice. We will characterize progesterone sig-
naling in SIRT4KO mammary glands, including determin-
ing the expression of progesterone receptor isoforms.
Additionally, we will characterize SIRT4 function in the
ovary, including its effects on corpus luteum formation,
steroid hormone biosynthesis, and import vs. de novo syn-
thesis of the steroidogenic precursor, cholesterol. This
work could offer new insights into the impairment of
breastfeeding due to metabolic diseases.
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Abstract: The glucocorticoid receptor (GR) is a ubiquitous-
ly e2xpressed ligand-regulated transcription factor essen-
tial for life and one of the most targeted proteins in drug
discovery due to its powerful anti-inflammatory actions.
The functional oligomeric state of the full-length receptor,
which is essential for its transcriptional activity in cells, re-
mains disputed. Here we present a new crystal structure of
agonist-bound ancient GR-LBD in a large cell, along with a
thorough analysis of previous structural work. The building
block of the current structure is a homodimer we previously
identified in GR-LBD crystals and its biological relevance
has been verified by studying a battery of GR point mutants
including crosslinking assays in solution and quantitative
fluorescence microscopy in live cells. Several mutually ex-
clusive multimeric assemblies of this dimer in the crystal
highlight the versatility of GR-LBD for self-association
and reveal implications for the conformation of the active
full-length receptor. Our results underscore the relevance
of non-canonical dimerization modes for GR-LBD, especial-
ly of contacts made by key residues such as Tyr545, Pro637
and Asp641. Of note, a non-conservative mutation of the
latter, p.Asp641Val, causes Chrousos syndrome in humans.
Understanding relevant quaternary assemblies of the GR
is pivotal not only to understand and predict the therapeut-
ic outcome of major blockbuster drugs but also to lessen
their deleterious side effects and open new avenues for
drug design.
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Introduction: Low testosterone can lead to bone loss in
males, but themechanisms are not fully characterised. This
study investigates the effects of testosterone depletion, and
subsequent testosterone treatment on parameters of bone
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remodeling in a murine model of cardiometabolic disease.
Methods: At 8 weeks of age, high-fat diet-fed ApoE-/-
mice were randomised into three groups: sham surgery +
placebo treatment (control, n=9), orchidectomy + placebo
treatment (n =8), and orchidectomy + testosterone treat-
ment (n=10). 25 week old mice were sacrificed and tissues
collected for analysis. Left tibiae were decalcified, paraffin
embedded and sectioned prior to immunostaining of bone
turnover markers including receptor activator of nuclear
factor κB ligand (RANKL), Osteoprotegerin (OPG), runx2,
Alkaline Phosphatase (ALP), adiponectin and marrow lipid
content. Right tibiae underwent mechanical 3-point bend
testing at 0.05mm/s using a CellScale Univert. Results:
µCT demonstrated a significant decrease in trabecular
bone volume, number, and bone mineral density (BMD)
and increased trabecular thickness in orchidectomised
mice compared to controls. These parameters returned to
control levels in testosterone treated orchiectomised mice.
No significant differences were observed in cortical bone.
Lipid deposition within the bone marrow was significantly
increased in testosterone deficient mice compared to testos-
terone replete mice. No significant differences in ALP im-
munopositivity were detected between groups, and runx2
was significantly decreased in orchiectomised mice treated
with testosterone compared to controls. The ratio of
RANKL/OPG immunopositivity was significantly in-
creased in testosterone deficient mice compared to testos-
terone replete mice. 3-point bending demonstrated no
significant differences in maximal force between groups
despite a downward trend in orchiectomised groups com-
pared to controls. Osteoclast number quantified from
TRAP-stained sections was not different between groups.
Discussion: Testosterone depletion accelerates trabecular
bone loss, mediated by increased osteoclastogenesis via the
RANKL/OPG pathway and increased bone marrow adipos-
ity, an effect reversed by testosterone treatment.While this
study highlights the benefits of testosterone upon trabecu-
lar bone health in male mice these changes may not alter
fracture risk as 3-point-bend maximal force was not af-
fected.
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