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GENERAL MEETING INFORMATION

ASBMR 2023 Annual Meeting Location
All ASBMR sessions will take place in the Vancouver Convention Centre, Vancouver, BC, Canada, West Building, unless otherwise
stated. The Vancouver Convention Center is located at 1055 Canada Place, Vancouver, BC, V6C 0C3, Canada.

Annual Meeting Evaluation
The ASBMR 2023 Annual Meeting Evaluation will be accessible online starting Thursday, October 19. An email will be sent to
all meeting attendees who provided their email addresses at the time of registration. The email will provide a hyperlink to the
online evaluation site. It will also to be accessible via the ASBMR website at https://www.asbmr.org/annual-meeting. We strongly
encourage and welcome all attendees to provide us with feedback on the meeting. Your input is very important to us.

Registration Hours
Registration desks will be open for new registrants and material pick-up in the Vancouver Convention Center in the Ballroom Lobby
during the following hours:

Thursday, October 12........cccoeoeiiiiniieeeeee 7:00 am — 6:00 pm
Friday, October 13 ..o 7:00 am — 6:00 pm
Saturday, October 14........cccoooieiiiieiiiieieeceeeee, 7:00 am — 6:30 pm
Sunday, October 15........cooiiieiiiieieeeeceeee, 7:30 am — 6:00 pm
Monday, October 16........ccooieriiieiiieeceeeeeee 7:30 am — 12:00 pm

Discovery Hall Hours
Exhibits are located in the ASBMR Discovery Hall on the Exhibition Level, Exhibit Halls A and B of the Vancouver Convention
Center. Please note that children aged 16 and under are not permitted in Discovery Hall at any time.

Friday, October 13 . ..o 6:00 pm — 7:30 pm
Saturday, October 14........cccooieiinieiiieeeceeeee. 9:30 am — 4:30 pm
Sunday, October 15........cooiiieiiiiiieeeee e, 9:30 am — 4:30 pm

Future ASBMR Annual Meeting Dates

ASBMR 2024 Annual Meeting
Metro Toronto Convention Centre, Toronto, ON, Canada
September 27-30, 2024

ASBMR 2025 Annual Meeting

Washington State Convention Center, Seattle, WA, USA
September 4 - 8, 2025
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DISCLOSURE POLICY

The ASBMR is committed to ensuring the balance, independence, objectivity and scientific rigor of all its individually sponsored
or industry-supported educational activities. Accordingly, the ASBMR adheres to the requirement set by ACCME that audiences at
jointly-sponsored educational programs be informed of a presenter’s (speaker, faculty, author, or planner) academic and professional
affiliations, and the disclosure of the existence of any significant financial interest or other relationship a presenter or their spouse
has with any proprietary entity over the past 12 months producing, marketing, re-selling or distributing health care goods or
services, consumed by, or used on patients, with the exemption of non-profit or government organizations and non-health care
related companies. When an unlabeled use of a commercial product, or an investigational use not yet approved for any purpose, is
discussed during the presentation, it is required that presenters disclose that the product is not labeled for the use under discussion
or that the product is still investigational. This policy allows the listener/attendee to be fully knowledgeable in evaluating the
information being presented. The On-Site Program book will note those speakers who have disclosed relationships, including the
nature of the relationship and the associated commercial entity.

Disclosure should include any affiliation that may bias one’s presentation or which, if known, could give the perception of bias. This
includes relevant financial affiliations of a spouse or partner. If an affiliation exists that could represent or be perceived to represent
a conflict of interest, this must be reported in the abstract submission program by listing the name of the commercial entity and
selecting the potential conflict(s) by clicking in the box next to the relationship type. Disclosures will be printed in the program
materials. These situations may include, but are not limited to: 13. Grant/Research Support; 14. Consultant; 15. Speakers’ Bureau;
16. Major Stock Shareholder; 17. Other Financial or Material Support.

ABSTRACT PRESENTATION KEY

1001 - Fri-577 Friday Oral Presentations
1021 - LB Sat-660 Saturday Oral Presentations
1041 - LB Sun-660 Sunday Oral Presentation

1081 - 1140 Monday Oral Presentations
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Metastatic Breast Cancer Cells Induce Osteocyte Senescence Contributing to
Osteolytic Bone Destruction *Japneet Kaur Manish Adhikari Hayley Sabol"
Aric Anloague' Sharmin Khan'- Lowry Barnes! Jeffrey Stambough' Michela
Palmieri® Olivia Reyes-Castro' Elena Ambrogini*> Maria Jose Almeida* Charles
O’Brien* Intawat Nookaew'" Jesus Delgado-Calle' 'University of Arkansas for
Medical Sciences, United States *Central Arkansas VA Healthcare System, Univ
of Arkansas for Medical Sciences, United States' *Univ of Arkansas for Medical
Sciences, United States

Breast cancer (BCa) bone metastases cause extensive bone destruction and are typically
incurable. We studied the impact of BCa bone metastasis on osteocytes (Ots) - recently
identified as key cells of the tumor niche - using single-cell RNA sequencing (scRNAseq).
First, we injected murine E0771 BCa cells or PBS into 8-wk female NuTRAP reporter mice
crossed with Dmp1-8kb-Cre mice and, after 2 wks, sorted Dmp1-8kb-GFP+ cells to study
Ots. Bioinformatic analyses showed that Ots from BCa bone metastases had upregulation of
genes enriched in GO terms linked to senescence, senescence-associated secretory phenotype
(SASP), and inflammatory response, and had an increased senescence/SASP score compared
to naive mice. Histology revealed 4 times more p16+ (RNAscope) and senescence-associat-
ed distension of satellites (SADS)+ (centromere-FISH; 2 vs 14%) Ots, hallmarks of cellular
senescence, in the cortical bone of BCa-bearing mice. Conditioned media (CM) from E0771
or human MDA-MB-231 BCa cells increased senescence-associated ?-galactosidase activity
and upregulated senescence-related genes p16, p21, Mmp13, and 116 in cultured Ocy-454
cells. Remarkably, MDA-MB-231 BCa cells led to similar gene expression changes in ex
vivo organ cultures of human bone. Collectively, these results support the idea that signals
from metastatic BCa cells cause Ot senescence. Next, we treated 8-wk female mice with
intratibial E0771 BCa tumors with a cocktail of the senolytics (D+Q) Dasatinib (5 mg/kg)
and Quercetin (50mg/kg) once a wk, starting two days after tumor inoculation. D+Q, known
to eliminate senescent cells, prevented the histological increases in pl16+ and SADS+ Ots
induced by BCa cells. D+Q did not affect tumor burden but decreased lytic lesions and pre-
served cancellous bone mass (30% higher vs untreated BCa-mice). scRNAseq showed Ots
from BCa-bones had elevated Rankl, Mmp13, 116, Lgals3, Serpine2, Cd9, and Vegfa, and
reduced Cthrel expression, suggesting increased osteoclastogenic potential. Consistent with
this, D+Q restored the elevated p21, p16, and Mmp13 mRNA levels and reduced by 40%
the increase in CTX in bones-bearing BCa cells cultured ex vivo. D+Q did not affect PINP
levels, which remained decreased in bones with BCa cells, suggesting senolytics preserved
bone by inhibiting resorption. Our data demonstrate that metastatic BCa cells change the
bone microenvironment and cause Ot senescence, which in turn induces osteoclastogenesis
and osteolytic disease.

Disclosures: Japneet Kaur, None

1002

Local and Systemic Effects of Dickkopf-1 During Breast Cancer Progression
by Limiting NK Cell-Mediated Killing *Seunghyun Lee* Biancamaria Ricci*
David Clever*Roberta Faccio®*Washington University in St.Louis, -*Washington
University in St.Louis, United States'*Washington University in St Louis School
of Medicine, United States

Elevated levels of the Wnt inhibitor dickkopf-1 (Dkk1) are detected in breast cancer
patients and correlate with the progression of bone metastases. We found that breast cancer
patients with progressive metastatic bone disease unresponsive to standard-of-care thera-
pies have higher Dkk1 levels than patients with stable disease. Intriguingly, serum Dkk1
levels do not always correlate with Dkk1 expression in cancer cells. Thus, it is important
to understand the source and role of Dkk1 in breast cancer to better identify patients that
could benefit from Dkk1-targeted therapies.In this study, we used mice orthotopically inject-
ed with PyMT, EO771, and 4T1 breast cancer lines. Although Dkk1 was not expressed in
these cells, Dkk1 serum levels were upregulated in all models. Strikingly, Dkk1 neutralizing
antibody (?-Dkk1) significantly reduced tumor growth in the primary site and in the bone
compared to IgG, in all models.To understand the source of Dkk1 in the tumor-bearing mice,
we examined Dkk1 transcripts in the bone and tumor stroma. Dkk1 was highly expressed
by the osteoblasts (OBs) in the bone and to a less extent by the cancer-associated fibro-
blasts (CAFs) in the tumor stroma. To address the role of bone- versus CAF-derived Dkk1,
we generated mice with specific deletion of Dkk1 in the OBs (OsxCre;Dkk1fl/fl), or CAFs
(Fsp1Cre;Dkk1fl/fl and aSMACreERT2;Dkk1fI/fl). To our surprise, all models showed a sig-
nificant reduction in primary tumor growth. Furthermore, WT mice co-injected with PyMT
and Dkk1 KO CAFs showed reduced tumor growth compared to mice co-injected with Dkk1
WT CAFs. These results suggest systemic and local effects of Dkk1.To understand how
Dkk1 supports tumor growth, we performed bulk RNAseq on tumor cells isolated from IgG
and ?-Dkk| treated mice. Intriguingly, immune response-related pathways were upregulated
in the ?-Dkk1 treated tumors. Supporting the involvement of immune cells, ?-Dkk1 did not
reduce tumor growth in the NSG immune-compromised mice. Next, we treated tumor-bear-
ing mice with ?-Dkk1 and depleting antibodies against T or NK cells. Surprisingly, only NK
cell depletion abrogated ?-Dkk1 anti-tumor effects. Further confirming that Dkk1 directly
affects NK cells, we found that the NK cell killing efficiency against PyMT tumor cells
in vitro was significantly reduced by recombinant Dkk1.In sum, our data show that Dkk1

exerts local and systemic effects to promote tumor progression by modulating the killing
efficiency of NK cells.

Disclosures: Seunghyun Lee, None
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PD-1 blockade disrupts bone microarchitecture and compromises bone
strength in breast cancer bone metastasis *GWENYTH JOSEPH" Lawrence
A. Vecchi II1*> David Kell* Sasidhar Uppuganti> Margaret Durdan* Wei Chen*
David Harrison? Jeffry Nyman* Megan Weivoda® Rachelle Johnson !, United
States: 2Vanderbilt University Medical Center, United States *Vanderbilt
University, United States “University of Michigan, United States*Mayo Clinic,
United States

Immune checkpoint blockade (ICB) enables anti-tumor immunity by blocking immu-
noregulatory receptor-ligand interactions [e.g., programmed cell death protein 1 (PD-1) and
its ligand (PD-L1)]. ICB has revolutionized cancer treatment but has lower efficacy in pa-
tients with bone metastases, and bone loss and increased fracture risk are reported in patients
receiving treatment. To study mechanisms of ICB-induced bone loss, we inoculated 8-week-
old WT female C57Bl/6 mice with EO771 mouse mammary carcinoma cells by intracardiac
injection and treated with IgG or ?-PD-1 for 2 weeks (n=6-10), at which point the mice were
euthanized due to paralysis. Tumor naive mice were included to assess the baseline skeletal
phenotype following 2 or 4 weeks of ?-PD-1 treatment (n=10). In tumor naive mice, 2 weeks
of 7-PD-1 treatment reduced BMD by DXA compared to IgG treatment (4%, p=0.04); after
4 weeks, BV/TV by ?CT was lower in ?-PD-1-treated mice compared to IgG controls (17%,
p=0.04), consistent with reports of bone loss in patients receiving ICB therapy. We observed
a similar reduction in BV/TV in young, adult, and aged PD-1 KO female mice compared to
WT controls (n=5, 32-81%, p<0.01). We also assessed bone strength in tumor naive mice
by 3 point bending and saw no effect from ?-PD-1. As with tumor naive mice, EO771-in-
oculated mice had reduced BMD (8%, p=0.04); in contrast, ultimate strength was lower in
E0771-inoculated ?-PD-1 treated mice and 8-week-old PD-1 KO mice (n=7) compared to
controls (12-16%, p<0.005). Thus, PD-1 blockade only weakens the bone if tumor cells are
present. Importantly, flow cytometric analysis of the bone marrow revealed a similar num-
ber of tumor cells in ?-PD-1-treated mice compared to IgG controls, suggesting the impact
of PD-1 blockade on bone strength is not due to changes in tumor burden. Serum CTX-1
was also elevated in E0771-inoculated PD-1 KO mice vs WT controls (1.8-fold, p=0.04),
suggesting elevated bone resorption. CD8+ effector memory T cells, capable of promoting
IFN?-mediated osteoclastogenesis in chronic inflammation, were also enriched in the bone
marrow in tumor naive and tumor bearing ?-PD-1 treated mice (1.4-1.8-fold, p<0.03), as
was Ifng (5.8-8.2-fold, p<0.002). These data suggest that PD-1 blockade compromises bone
microarchitecture by promoting infiltration of T cells that enhance bone resorption, and the
presence of bone metastases reduces bone strength and increases fracture risk in the setting
of immune checkpoint blockade.

Disclosures: GWENYTH JOSEPH, None
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Bimodal Bone-Targeted Therapy Repairs Damage Bone and Overcomes
Drug Resistance in Multiple Myeloma *Hayley Sabol" Manish Adhikari"
Cody Ashby" Aric Anloague’ Japneet Kaur" Sharmin Khan' Michela Palmieri"
Lawry Barnes" Elena Ambrogini" Venkatesan Srinivasan> Alison Frontier* Frank
H. Ebetino? Jesus Delgado-Calle' 'University of Arkansas for Medical Sciences,
United States ?University of Rochester, United States

Multiple myeloma (MM) remains incurable due to drug-resistant cells and disease re-
lapse. Further, MM induces high bone resorption, increasing fracture risk, and osteoblast
suppression, which impedes the restoration of damaged bone. Thus, drug resistance and
bone repair remain major challenges in MM. Because Notch signals promote MM growth
and bone destruction, and Wnt inhibition suppresses osteoblasts, we postulated that a bi-
modal therapy inhibiting Notch (bone-targeted ?-secretase (GS) inhibitor; BT-GSI) and ac-
tivating Wnt signaling (anti-Sclerostin; Scl-Ab) should decrease tumor burden and repair
bone. To test this idea, we injected OPM2 human MM cells, which have the high-risk t(4;14)
translocation linked to poor prognosis/survival, in the tail vein of NSG mice. After 1wk,
mice had tumor engraftment and decreased bone mass (20%). We then randomized mice to
groups receiving BT-GSI (2.5mg/Kg, 3x/wk), Scl-Ab (100mg/Kg, 1x/wk), or a combination
of both. After 3wks, all untreated mice bearing MM tumors died. Scl-Ab did not improve
tumor burden or survival. In contrast, BT-GSI, alone or with Scl-Ab, decreased tumor bur-
den by 75% and improved survival (9/11 alive). Untreated mice had a 40% decrease in bone
mass, 53% CTX increase, and 40% PINP reduction. BT-GSI reduced CTX by 58% but
did not improve bone mass. However, Scl-Ab, alone or with BT-GSI, increased bone mass
(70%) and restored PINP to naive controls. Remarkably, the bimodal therapy also reduced
tumor growth (85%) and CTX (75%) and elevated PINP (55%) in human bones bearing
OPM?2 cells cultured ex vivo. Because Notch signals also promote chemoresistance, we next
assessed if the expression of genes of the Notch activator GS complex (PSEN1, PSENEN,
APHI, or NCSTN) correlates with therapeutic responses in MM in patients using the CoM-
Mpass database (n=750). Newly diagnosed MM patients with high vs. low expression of
these genes had worse responses to Bortezomib (BOR)-based therapies. We then studied if
inhibiting GS with BT-GSI improves responses to Bortezomib (BOR) in an ex vivo bone
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organ culture established with BOR-resistant MM cells. BT-GSI reduced MM growth by
30% and doubled BOR’s anti-MM efficacy (35% vs 70%, BOR alone vs BOR+BT-GSI,
respectively). Our data demonstrates that a bimodal bone-targeted therapy based on Notch
inhibition and Wnt activation is a safe and clinically relevant approach to control tumor
growth, repair damaged bone, and improve therapeutic responses to chemotherapy in MM.

Disclosures: Hayley Sabol, None

1005

Targeting tumor innervating neurons via chemical and genetic approaches
to improve osteosarcoma disease progression *Sowmya Ramesh' QIZHI
QIN®* Lingke Zhong* Ankit Uniyal* Masnsen Cherief" Mary Archer" Leslie
Chang* Yun Guan* Edward F. McCarthy> Thomas Clemens® Aaron James™
'Department of Pathology, Johns Hopkins University, United States' *Johns
Hopkins University, ‘*Johns Hopkins University, United States “Department of
Anesthesiology and Critical Care Medicine, Johns Hopkins University, United
States' *Department of Orthopedics, Johns Hopkins University, United States'
*University of Maryland, Baltimore, United States

Osteosarcoma (OS) is a bone malignancy affecting young adults. Bone pain is a com-
mon symptom in OS patients, however the importance of abnormal sensory innervation
in OS progression remains unclear. Here, we perturbed nerve signaling using a combina-
tion of transgenic-mice and FDA-approved local analgesic to mitigate pain and OS growth.
TrkAF592A mice carry a point mutation in Ntrk1 gene, resulting in inactive signaling upon
small-molecule treatment. Human 143B OS cells (1x106) were injected into the tibia and
assayed for OS growth for 4wks using caliper measurements. Innervation was assessed us-
ing pan-neuronal marker Beta III Tubulin (TUBB3) immunostaining and vascularity was
assessed using Endomucin (EMCN). Molecular changes were studied using single cell-RNA
sequencing (scRNA-seq) of the OS xenograft tissue. Bupivacaine liposomes (B-LNP) was
used as a neurotoxic agent. Along with OS cells, Scid mice received tibial injection of 10mg/
kg B-LNP while the sham received saline (PBS). Behavioral test of mechanical sensitivi-
ty was conducted using von Frey filament (0.4 g).TUBB3+ axons were found adjacent to
human and mice OS implants and upon TrkA disruption nerve density reduced by 88%.
Overall, OS size (51%), Ki67 proliferative index (80%), vasculature (47%), and incidence of
lung metastasis were significantly reduced upon denervation. Consistent with these pheno-
typic changes, scRNA-seq of denervated OS tumors suggested a decrease in Notch signaling
and reduced oxidative-phosphorylation. Ligand-receptor interactome between mouse dorsal
root ganglia (DRG) neurons and OS-associated endothelial cells identified putative growth
factors that may play a role in neural regulation of OS growth and angiogenesis. In a trans-
lational effort, intratumoral injection of B-LNP demonstrated a 60% decrease in OS size
with concomitant decreases in Ki67 proliferative index (25%), TUBB3+ axons (16.4% ) and
EMCN+ vessels (31%). Besides, von Frey test showed a 30% decrease in paw-withdrawal
rate in B-LNP-treated mice, suggesting an alleviation of mechanical pain hypersensitivity.
TrkA-expressing primary sensory neurons promoted OS progression. Importantly, neural
inhibition attenuated OS-associated pathological nerve sprouting, secondarily leading to re-
duced OS-associated vasculature, disease progression, metastasis and overall survival. The
FDA-approved B-LNP may have a dual therapeutic use in patients with OS, both as a local
analgesic and a negative regulator of OS growth.
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Comparative Effectiveness of Denosumab versus Zoledronic Acid among
Postmenopausal Women with Osteoporosis in the U.S. Medicare Program
*Jeffrey Curtis" Tarun Arora*> Ye Liu* Tzu-Chieh Lin® Leslie Spangler®
Vanessa Brunetti® Robert Stad® MICHELE MCDERMOTT” Brian Bradbury®
Min Kim® 'University of Alabama at Birmingham, United States' *Foundation
for Advancing Science, Technology, Education and Research, United States:
3Univesity of Alabama at Birmingham, United States:°Amgen Inc., United States'
®Amgen Inc., United Kingdom *Amgen Inc., Switzerland- ’Amgen, United States'
8, United States

ObjectivesAlthough clinical trials have shown that denosumab (Dmab) significantly
increases bone mineral density at key skeletal sites more than zoledronic acid (ZA), evidence
from randomized trials evaluating fracture outcomes is lacking. This retrospective cohort
study evaluated the comparative effectiveness of Dmab versus ZA in reducing fracture risk
among women with postmenopausal osteoporosis (PMO) in the U.S.MethodsFemale Medi-
care fee-for-service beneficiaries >= 66 years of age who newly initiated Dmab (n=89,990)
or ZA (n=36,861) between Jan 1, 2012 to Dec 31, 2018 with no prior history of osteoporosis
treatment were followed from treatment initiation (index date) until the first instance of a
given fracture outcome, treatment discontinuation (defined as the end of exposure according
to usual dosing intervals + 60-day gap) or switch, Medicare disenrollment, death, end of
available data (Dec 31, 2019), or 5 years post-index date. A doubly robust inverse-prob-
ability of treatment (weights estimated from multivariate logistic regression models) and
censoring (weights estimated from multivariate Cox Proportional Hazards regression mod-
els) weighted function was used to estimate the relative risk (RR) associated with the use
of Dmab compared with ZA for major osteoporotic (MOP; nonvertebral and hospitalized
vertebral), hip, nonvertebral (NV; includes hip, humerus, pelvis, radius/ulna, other femur),
non-hip, nonvertebral (NHNV), and hospitalized vertebral (HV) fractures for the overall
study period and by year of follow-up.ResultsOver a maximum of 5 years of follow-up,
Dmab reduced the risk of MOP by 26% (RR=0.74; 95% CI: 0.59-0.89), hip by 34% (0.66;
0.43-0.90), NV by 33% (0.67; 0.52-0.82), and NHNV by 31% (0.69; 0.50-0.88), and HV
fractures by 10% (0.90; 0.56-1.24) compared with ZA (Figure). Over time, Dmab reduced
the risk of MOP fractures by 9% (0.91; 0.83-0.99) at year 1, 12% (0.88; 0.80-0.96) at year
2, and 12% (0.88; 0.78-0.98) at year 3. An increase in the magnitude of fracture risk re-
duction with increasing duration of exposure was also observed for other NV outcomes.
Conclusionln a cohort of over 125,000 treatment-naive women with PMO, we observed
robust, clinically meaningful reductions in the risk of MOP, hip, NV, and NHNV fractures
for patients on Dmab compared to ZA, with greater reductions in fracture risk with longer
duration of exposure.
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Different effects of daily teriparatide and weekly high-dose teriparatide on
cortical and trabecular BMD of vertebra and proximal femur: Sub-analysis
by QCT from the TERABIT study *Ko Chiba' Ryosuke Takahashi'- Makoto
Osaki' 'Nagasaki University Graduate School of Biomedical Sciences, Japan

Purpose:The effects of daily teriparatide (D-PTH) (20 pg) or weekly high-dose teri-
paratide (W-PTH) (56.5 pg) on the vertebra and proximal femur were investigated in post-
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menopausal women with osteoporosis using quantitative computed tomography (QCT).
Methods:A total of 131 postmenopausal osteoporosis patients with a history of fragility
fractures were randomized to receive D-PTH, W-PTH, or a bisphosphonate (BP) (oral alen-
dronate or risedronate). The efficacy of these drugs was investigated by comparing bone
turnover markers (BTMs), dual-energy X-ray absorptiometry (DXA), and QCT at baseline
and after 18 months of treatment.Results:BTMs showed that, in the D-PTH group, PINP
increased (+52.9%), whereas TRACP-5b remained high; in the W-PTH group, PINP was
maintained at the baseline level, whereas TRACP-5b decreased (-26.7%); and in the BP
group, both TRACP-5b (-54.1%) and PINP (-69.8%) decreased.In terms of DXA, D-PTH,
W-PTH, and BP all increased lumbar spine areal bone mineral density (aBMD) (median
+11.1%, +7.9%, +6.7%, respectively) and total hip aBMD (+2.6%, +2.1%, +3.0%) after
18 months.QCT of the vertebral bodies (T12 and L1) showed that D-PTH, W-PTH, and
BP increased total volumetric BMD (Tot.vBMD) (+34.8%, +18.2%, +11.1%), trabecular
volumetric BMD (Tb.vBMD) (+50.8%, +20.8%, +12.2%), and cortical volumetric BMD
(Ct.vBMD) (+20.0%, +14.0%, +11.5%). The increases in Tb.vBMD was greater in the
D-PTH group than in the W-PTH and BP groups.QCT of the proximal femur showed that
D-PTH, W-PTH, and BP all increased Tot.vBMD (+2.8%, +3.6%, +3.2%) and Tb.vBMD
(+7.7%, +5.1%, +3.4%). Although there was no significant increase in Ct.vBMD in the
D-PTH group (-0.1%, +1.5%, +1.6%), cortical bone volume increased in all three treatment
groups (+2.1%, +3.6%, +3.1%). The increase in Ct.vBMD was greater in the W-PTH and BP
groups than in the D-PTH group.Conclusions:D-PTH had a strong effect on trabecular bone
of vertebra. Although D-PTH did not increase cortical BMD of proximal femur, it increased
trabecular BMD and cortical bone volume. W-PTH had a moderate effect on trabecular bone
of vertebra, while improving both cortical and trabecular BMD of proximal femur.
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Assessment of Romosozumab Treatment on Spine Bone Strength Using
Biomechanical Computed Tomography Virtual Stress Tests *Tony Keaveny"
Mary Oates> Donald Betah? Yifei Shi* Jen Timoshanko* Corinna Zygourakis*
Mohamad Bydon* Kelly Krohn® Koji Ishikawa’ 'University of California,
Berkeley, United States:>’Amgen Inc., United States-3, United Kingdom*Stanford
University School Medicine, United States *Mayo Clinic, United States ‘U of
AZ College of Medicine Phoenix, United States' ’Showa University School of
Medicine, Japan

BackgroundOsteoporosis (OP) is characterized by decreased bone density and strength,
which increase the risk of fractures. OP is common in older patients undergoing spinal fusion
and is a significant risk factor for post-surgical complications. Romosozumab (Romo), a
sclerostin inhibitor, has been shown to increase bone mineral density (BMD) and vertebral
strength and reduce fracture risk. Using a novel Finite Element Analysis we studied the
pedicle screw-bone connection in pullout test and physiological spinal loads with different
OP treatments, including Romo.MethodsThis retrospective secondary analysis used lumbar
spine computed tomography (CT) data from postmenopausal women with low BMD or OP in
the imaging substudies of the Phase 2 (NCT00896532) and Phase 3 ARCH (NCT01631214)
trials. For the Phase 2 study, treatment groups were: Romo 210 mg QM, placebo [Pbo], or
teriparatide [Tptd] for 12 months. In ARCH, treatment groups were: Romo or alendronate
[Aln] for 12 months, then Aln for all for a second 12 months. For each patient, CT scans at
baseline (BL) and follow-up (6, 12, and/or 24 months), were used to create a finite element
model at each timepoint for the patient’s L1 vertebra, virtually implanted with a pedicle
screw, in a “shear pullout” configuration. Percent changes from BL in shear bone strength
(N), volume of failed tissue (cm3) associated with shear bone loading related to weak bone,
and periprosthetic BMD (mg/cm3) were compared by analysis of covariance models ad-
justing for baseline covariates.ResultsData were analyzed for 79 patients from each study
(Phase 2: Romo, 24; Pbo, 27; Tptd, 28; ARCH: Romo/Aln, 44; Aln/Aln, 35). BL character-

istics were similar across treatment groups within each study. In the Phase 2 study, at M12
compared to BL, Romo significantly increased shear bone strength, decreased volume of
failed tissue, and increased periprosthetic BMD, compared to both Pbo and Tptd (Table
1A). In ARCH, at M6 and M12 compared to BL, Romo significantly increased shear bone
strength, decreased volume of failed tissue, and increased periprosthetic BMD compared to
Aln, and these changes were maintained at M24 after switching from Romo to Aln (Table
1B).ConclusionFor both studies, compared to its respective comparators, Romo significantly
increased shear bone strength by finite element analysis and periprosthetic BMD and low-
ered the amount of failed tissue. These data demonstrate Romo’s efficacy vs Tptd or Aln for
improving lumbar spine bone density and strength associated with pedicle screw fixation.

Table 1
1A. Phase 2 study (NCT00896532)
Teriparatide Romo
1(’;“‘3‘;‘)’ 20 pg SC QD 210 mg SC QM
- (N-28) (N-24)

Percentage change from baseline in Shear Bone Strength (N) at Month 12
LS mean (95% CI) 2.2 (=58, 1.5) 148 (113,184) | 24.7 (20.8,28.6)
Romosozumab difference from Placebo
LS mean (95% CI) | |
Romosozumab difference from Teriparatide

LS mean (95% CD) | [

26.9 (21.6, 32.2)***

9.9 (4.5, 15.2)***

Percentage change from baseline in Volume of Failed Tissue (cm®) at Month 12

LS mean (95% CI) 8.2 (—0.4,16.8) —29.3 (=37.6,—21.1)
Romosozumab difference from Placebo
[ =522 (—65.0,—39.5)***

Romosozumab difference from Teriparatide

—44.0 (=53.3, —34.8)

LS mean (95% CI) |

LS mean (95% CD) | —14.7 (=27.0.—2.4)*
Percentage change from b in Periprosthetic BMD (mg/cm’®) at Month 12
LSmean (95%Cl) | —2.5(=52.02) | 10.5 (7.9. 13.1) [ 19.1 (16.3,22.0)
Romosozumab difference from Placebo
LS mean (95% CI) | |
Romosozumab difference from Teriparatide

21.6 (17.8,25.5)***

LS mean (95% CI) | 8.6 (4.8, 12.5)***

CI, confidence interval; BMD, bone mineral density: LS, least squares; N, number of subjects with evaluable data
at Month 12; QD, once every day; QM, once every month; Romo, R b; SC, sut Percentage
changes from baseline were assessed by analysis of covariance model adjusting for treatment, geographic region,
and baseline value of the measure. ***p<0.001, **p<0.01, *p<0.05.

1B. Phase 3 ARCH study (NCT01631214)

Aln 70 mg QW/ Romo 210 mg QM/ Difference from
Aln 70 mg QW Aln 70 mg QW Aln 70 mg QW/
(N=35) (N=44) Aln 70 mg QW
Percentage change from baseline in Shear Bone Strength (N) by visit
Month 6
n [ 32 [ 42 [ —
LSmean (95%Cl) | 6.1(4.2,8.1) [ 21.6(17.8.254) | 155 (11.2,19.7)***
Month 12
n 34 | 44 | —
LS mean (95% CI) 7.3 (5.0,9.6) | 26.3 (22.1, 30.6) | 19.0 (14.1, 23.9)***
Month 24
n 20 [ 25 [ —
LS mean (95% CI) 57(3.2,82) | 25.2(19.9.30.5) |  19.5(13.6,25.3)***

change from b in Volume of Failed Tissue (cm®) by visit

Per

Month 6

n [ 32 | 42 | —

LSmean (95%CD) | —0.7(=4.2,27) | —154(=224,—8.4) | —14.7(=22.5,—6.9)***

Month 12

n | 34 [ 44 [ —

LSmean (95%Cl) | —4.5(=8.9.02) | —19.9(=28.3,.—11.6) | —15.4(=24.9.—6.0)**

Month 24

N | 20 | 25 I -

LSmean (95%CI) | —l4(=4.1,13) | —23.0(=34.0,—11.9) [ —21.6 (=33.0, —10.1)***
Percentage change from bascline in Perip hetic BMD (mg/em?) by visit

Month 6

n [ 32 | 42 [ -

LSmean(95%ChH |  49(32,66) | 166(139,193) [ 11.7(85,14.9)***

Month 12

n 34 [ 44 | -

LS mean (95% CI) | 5.4(3.4,7.5) [ 2070177.237) | 153 (11.7,18.9)%**

Month 24

n 20 [ 25 [ —

LSmean (95%C) | 4.8(32.63) |  207(168.24.7) |  16.0 (11.7.20.2)***

Aln, alendronate: CI, confidence interval; BMD, bone mineral density; LS, least squares: N, Number of subjects
with values at baseline and at-least one post-bascline visit; n, Number of subjects with evaluable data at the time
point of interest; Romo, romosozumab; QM, once every month: QW, once every week. Percentage changes from
bascline were assessed by analysis of covariance model adjusting for treatment, presence of severe vertebral fractur
at baseline, and baseline value of the measure. Missing values were imputed by carrying forward the last non-missii
post-baseline value prior to the missing value and within the treatment period. ***p<0.001, **p<0.01, *p<0.05.

Disclosures: Tony Keaveny, O.N. Diagnostics, Major Stock Shareholder
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Can We Treat Osteoporosis, Obesity And Neurodegeneration With A
Single FSH-blocking Drug? *Judit Gimenez Roig" Anusha Rani Pallapati®
Satish Rojekar" Funda Korkmaz'- Damini Sant> Orly Barak! Farhath Sultana®
Ofer Moldavski Anisa Azatovna Gumerova Hasni Kannangara'' Uliana
Cheliadinova" Clifford J. Rosen* John N. Caminis* Marcia Meseck' Victoria
Elise DeMambro* Darya Vasilyeva' Steven Sims' Sakshi Gera' Ronit Witztum'
Sari Miyashita® Vitaly Ryu Mansi Saxena® Tal Frolinger'- Anne Macdonald"
Se-Min Kim' Georgii Pevnev' Daria Lizneva' Tony Yuen! Mone Zaidi' 'Icahn
School of Medicine at Mount Sinai, United States' Max Planck Institute for
Biology of Ageing, Germany *Maine Medical Center Research Institute, United
States “Shire, United States

Pharmacological and genetic studies suggest that FSH is an actionable target for diseas-
es affecting millions, notably osteoporosis, obesity and Alzheimer’s disease (AD). Blocking
FSH action prevents bone loss (1, 2), fat accrual (3) and AD-like features in mice (4). We
recently developed a first-in-class, humanized, epitope-specific FSH blocking antibody that
binds to a 13-amino-acid-long sequence of FSH?-MS-Hu6-with a KD of 7.52 nM (5). We
showed that MS-Hu6 binds specifically to FSH?, without binding to LH and TSH. For effica-
cy studies, we have blocked FSH action using either MS-Hu6 or the parent murine antibody,
Hf2, targeted to the same epitope. Using our Good Laboratory Practice platform (Code of
Federal Regulations, Title 21, Part 58), we report that FSH blockade prevents obesity, oste-
oporosis and AD in mice. We injected 20-week-old C57BL/6 male mice on a high-fat diet
with a range of doses of Hf2 or vehicle s.c. five-days-a-week for 8 weeks. Hf2 (100 pg/
mouse/day) reduced the increase in fat mass by 33% starting week 3, with a 7% reduction in
body weight. In separate studies, MS-Hu6 not only caused beiging of white adipose tissue
in UCPI-reporter ThermoMice (IVIS imaging), but also improved bone density and micro-
structure (micro-CT) by elevating bone formation (dynamic histomorphometry). The in-
crease in bone mass and improved microstructure were replicated in Cliff Rosen’s lab using
C57BL6 mice 24 weeks post-ovariectomy. Novel Object Recognition testing of AD-prone,
ovariectomized 3xTg mice showed a deficit in recognition memory, which was reversed af-
ter 8 weeks of Hf2 (100 pg/mouse/day for 5-days-a-week) exposure. Biodistribution studies
using 89Zr-labelled, biotinylated or unconjugated MS-Hu6 in mice and monkeys showed
localization to bone, bone marrow, fat depots and brain tissue. MS-Hu6 displayed a ? phase
t% of 7.8 days in humanized Tg32 mice. In monkeys, an acute single injection of MS-Hu6
did not affect vitals, and biochemical parameters remained within the normative range. We
tested 215 variations of excipients using a range of physicochemical techniques, includ-
ing protein thermal shift, size exclusion chromatography, dynamic light scattering, Fouri-
er-transform infrared spectroscopy, circular dichroism spectroscopy, and differential scan-
ning calorimetry, to yield a formulation with thermal, colloidal, monomeric and structural
stability at an ultra-high concentration (100 mg/mL) with acceptable viscosity, clarity and
turbidity parameters. MS-Hu6 showed the same “humanness” as human IgG1 in silico and
was non-immunogenic in ELISPOT assays for IL-2 and IFN? in human PBMC cultures. In
conclusion, MS-Hué6 is efficacious, durable and manufacturable, and is therefore poised for
human testing as a multipurpose therapeutic for obesity, osteoporosis, and perhaps for AD.
1Cell, 2006; 2PNAS, 2018,; 3Nature, 2017; 4Nature, 2022; 5. PNAS, 2020, eLife, 2022.
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Bisphosphonates Maintain BMD after Sequential Teriparatide and
Denosumab in Premenopausal Women with Idiopathic Osteoporosis
(PremenlOP) *Mafo Kamanda-Kosseh" Stephanie Shiau* Sanchita Agarwal'
Ananya Kondapalli® Ivelisse Colon' Nayoung Kil Mariana Bucovsky" Robert
Recker* Joan Lappe* Julie Stubby* Elizabeth Shane* Adi Cohen® 'Columbia
University Irving Medical Center, United States *Rutgers University School of
Public Health, United States' *Creighton University, United States ‘Columbia
University College of Physicians and Surgeons, ' *Columbia University Medical
Center, United States

We previously reported that teriparatide (TPTD) for 2 yrs followed by denosumab
(Dmab) for 2-3 yrs leads to substantial increases in spine (LS) and hip BMD in PremenIOP.
After completing sequential TPTD-Dmab, 24 PremenlOP (aged 43+/-8 yrs) enrolled in an
open label Bisphosphonate Extension Study in which either (patient-centered choice) alen-
dronate (ALN) 70mg po weekly or zoledronic acid (ZOL) S5mg IV was initiated 7M after
the last Dmab dose. All were severely affected with low trauma adult fractures (range 0-12;
9 with vertebral fractures) and/or very low BMD. BMD by DXA and serum C-telopeptide
(CTX) were measured every 6M; vertebral fracture assessment (VFA) was performed an-
nually.On sequential TPTD-Dmab, the participants had large increases in BMD: 25+/-9% at
LS, 114/-6% at the total hip (TH), and 14+/-7% at the femoral neck (FN). Pretreatment base-
line LS BMD Z score was -2.0+/-0.9, increasing to -0.14/-1.0 after completing TPTD-Dmab.
Mean CTX was 342+/-166 pg/mL at baseline and 173+/-203 pg/mL at end of Dmab.During
the Bisphosphonate Extension Study, mean BMD and CTX changes in the entire group were
small and not statistically significant at 6 or 12M (Figure). The 6 women who selected ZOL
and the 18 who chose ALN did not differ at baseline by age, BMI, fractures, BMD, calcio-
tropic hormones or CTX. In the ZOL group, there were small declines in BMD and increases
in CTX, particularly between 6M and 12M, while greater stability was observed in the ALN
group. The ZOL group had significantly greater increases in CTX and decreases in TH BMD

than the ALN group (Fig B & D).Changes in BMD and CTX did not differ by duration of
Dmab (36M vs <36M) and did not differ between 20 women who remained premenopausal
and 4 who transitioned into menopause. Pre-TPTD CTX, likely reflecting baseline remodel-
ing status, was inversely related to 12M BMD %change on bisphosphonate at the LS (r=-0.6;
p=0.005) and FN (r=-0.5; p=0.04). No new vertebral (clinical or VFA-based) or non-verte-
bral fractures occurred.In summary, the large increases in BMD achieved after sequential
TPTD-Dmab therapy in PremenIOP were maintained during a bisphosphonate transition
year. Our data also suggest that weekly ALN may provide greater suppression of CTX and
more stable BMD than ZOL, particularly at the hip and between 6 and 12M. Higher baseline
CTX predicted more bone loss after Dmab cessation. We conclude that bisphosphonate ther-
apy prevents significant bone loss after sequential TPTD-Dmab in PremenIOP.

Figure: Change in BMD and CTX on 12M of Bisphosphonate after Denosumab Withdrawal
*p<0.05 for Alendronatevs ZoledronicAcid; #p<0.05 for within group change vs baseline
A: Lumbar Spine B: Total Hip
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Phlpp2 Limits the Protective Effects of Estrogen on Cortical Bone *ISMAEL
KARKACHE? Elizabeth Vu* David Molstad* Kim Mansky* Elizabeth Bradley*
3University of Minnesota, - *University of Minnesota Twin Cities, United States'
3University of Minnesota, United States “University of Minnesota , United States

Pleckstrin Homology Domain and Leucine Rich Repeat Protein Phosphatases (Phlpp)
are metal-dependent protein phosphatases solely comprised of isozymes Phlppl/2 that
dampen anabolic kinase activity. In women, age and estrogen status modulate Phlpp] levels.
Prior research demonstrated that osteoclast-directed deletion of Phlppl enhanced trabec-
ular bone in females, but that Phlppl ablation did not protect against ovariectomy (Ovx)
induced bone loss. Estradiol (E2) reduces osteoclast number by decreasing osteoclast pro-
genitor (OCP) cellular respiration and enhancing apoptosis. These data suggest that Phlpp
isoforms facilitate E2 actions on the skeleton, but the role of Phlpp2 is not known. We gen-
erated Phlpp2 deficient mice via conditional deletion in LysM-Cre expressing cells (Phlpp2
cKO). We first confirmed deletion of Phlpp2 within osteoclasts in vivo via IHC and within
in vitro generated osteoclasts. In contrast to Phlpp1, 12-week-old Phlpp2 cKO female mice
exhibited an 11% greater femoral midshaft cortical thickness than controls as revealed by
micro-CT, but no changes in trabecular bone (n=8-10/group). Importantly, no differenc-
es were observed of Phlpp2 ablated males. We next performed Ovx or sham surgeries on
12-week-old female Phlpp2 ablated mice and their control littermates (n=7 per group). We
confirmed enhanced endosteal midshaft femoral cortical thickness of Sham Phlpp2 cKO
females. Ovariectomy reduced cortical thickness of littermate controls by 10% and Phlpp2
deficiency did not protect against this loss (Fig.1A). To discern the mechanisms for these
effects, we next surveyed expression of estrogen receptor gene expression, Esr1/2, within
Phlpp1/2 ablated osteoclasts. qPCR analysis revealed that Phlpp2 ablation enhanced Esrl
expression, whereas Esr2 expression increased with Phlppl deletion (Fig. 1B). These data
mirror the compartment-specific localization of Esr2/1 and the effects of Phlpp1/2 ablation
to trabecular and cortical bone, respectively. We further show that Phlpp2 ablation increases
OCP responses to E2 via enhanced TUNEL-positive OCPs (Fig 1C, D), leading to decreased
osteoclast numbers. Our data asserts that an intact estrogen status facilitates the effects of
Phlpp2 to maintain cortical bone and that Phlpp2 ablated OCPs have increased sensitivity
to estradiol, driving apoptosis. Overall, our findings demonstrate that Phlpp1/2 distinctly
orchestrate maintenance of trabecular and cortical bone in an estrogen dependent-fashion.
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Female Phlpp2 cK Oy . mice and their control littermates (n=7) were aged to 12-weeks at which
ovariectomy or sham surgeries were performed. Mmm-CT was performed at B weeks post{

surgery and mid-shaft cortical thick and perimeter was measured. C-E)
BMMs were harvested from 6-8-week-old female Phipp2 cKOym mice and their control
littermates and cultured in osteocdlastogenic conditions (50ng/ml MCSF, 90ng/ml RANKL) for three
days. C) RNA was isolated from day 3 pre-osteoclast cultures and gPCR was performed to assess
differential expression of Esr1. D-E) Cullures were treated with E2 in a time window from days 0-
1, 0-2, or in vehicle for days 0-2. On day 3, cullures were fixed and TUNEL/DAFI stained. Images
taken under a fluorescent microscope {10x) were merged and percentage TUMEL-positive/DAPI-
positive cells were quantified. Scale bar is 100 microns.
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GIRK3 deletion increases bone mass but does not prevent ovariectomy-
induced bone loss *SAMANTHA WEAVER? Jennifer Westendorf* *Mayo
Clinic, United States'°Mayo Clinic,

GIRK3 is one of four subunits of GIRK channels. GIRK channels are activated when
GPCR ligands stimulate pertussis toxin-sensitive Gi/o-G proteins and the liberated G??
subunit binds to GIRK channels and increases gating, resulting in K+ efflux. Deletion of
Girk3 increased femoral bone mineral density (BMD), bone volume fraction, and trabecular
number in six-month-old male and female mice. In female mice, cortical bone thickness
and tissue mineral density were also increased. Three-point bend tests of the femurs of fe-
male Girk3-/- mice revealed increased energy to failure and maximum load. No changes
in cortical microarchitecture or strength were detected in males. Static histomorphometry
revealed moderately reduced osteoclast activity (osteoclast surface / bone surface), mineral
apposition rate, and bone formation rate in Girk3-/- mice, suggesting that osteoblast and
osteoclast activity was coupled, but suppressed. Calvarial osteoblasts from Girk3-/- mice
differentiated faster in vitro and expressed reduced levels of Wnt pathway inhibitors Sost
and Sfrp4, and increased expression of pro-osteogenic Sfrp3 on day 14 of culture. Dkk1 pre-
vented increased mineralization in Girk3-/- osteoblasts. These data demonstrate that Girk3
deletion increases in vitro mineralization in part through a WNT-dependent mechanism. To
determine whether Girk3 deletion in osteoblasts was sufficient to recapitulate the high bone
mass phenotype in Girk3-/- mice, we generated mice with a deletion of Girk3 in osteoblasts
using the 2.3kb-Collal promoter (Girk3-CKO). Male Girk3-CKO had increased trabecular
and cortical bone mass, as well as increased energy to failure and maximum load, compared
to Cre- controls. There was no phenotype in females. These data suggest that deletion of
Girk3 in osteoblasts is sufficient to induce high bone mass in a sexually dimorphic manner.
Finally, ovariectomy (OVX) was performed to determine if Girk3 deletion was sufficient
to prevent bone loss caused by sex hormone withdrawal. Both sham-operated and OVX
Girk3-/- mice had increased bone mass compared to WT mice at 24-weeks-old. WT-OVX
mice had 16% lower BMD than WT-SHAM mice, while Girk3-/--OVX mice had 13% lower
BMD than Girk3-/--SHAM mice. Girk3 deletion was therefore unable to completely prevent
OVX-induced bone loss. Taken together, these data indicate that Girk3 deletion increases
bone mass in adult mice through an osteoblastic, partially WNT-dependent mechanism.

Disclosures: SAMANTHA WEAVER, None
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Hdacl and Hdac2 positively regulate N1ICD pathogenic signaling in
committed osteoblasts *Haydee Torres'- Leetoria Hinojosa> Ashley VanCleave*
Tania Rodezno* Danielle May* Kyle Roux* Jennifer J. Westendorf* Jianning Tao*
ICancer Biology & Immunotherapies Group at Sanford Research; Department
of Chemistry and Biochemistry, South Dakota State University; Department
of Orthopedic Surgery, Mayo Clinic , United States' *Cancer Biology &
Immunotherapies Group at Sanford Research, United States 3The Biochemistry
Core at Sanford Research, United States' “Department of Orthopedic Surgery,
Mayo Clinic; Department of Biochemistry & Molecular Biology, Mayo Clinic,
United States *Cancer Biology & Immunotherapies Group at Sanford Research;
Department of Chemistry and Biochemistry, South Dakota State University;
Department of Biomedical Engineering, University of South Dakota , United
States

Notch receptors belong to a core evolutionarily conserved short-range cell communi-
cation signaling pathway that determine cell fate in developmental processes. Regulated
successive intramembranous proteolytic-cleavages of the Notch receptor leads to nuclear
translocation of the Notch intracellular domain (NICD), where it forms a Notch transcrip-
tion complex with DNA-binding factors and co-regulators to induce target genes. We uti-
lized a proximity-dependent biotin identification (BioID) method that revealed core Notch
circuitry and identified N1ICD associating with chromatin co-regulators, including the
NuRD complex (the nucleosome remodeling and deacetylase), SWI/SNF complex (SWItch/
Sucrose Non-Fermentable), methyltransferases, and SUMO proteins (Small Ubiquitin-like
Modifiers). Our protein-protein interaction network analysis predicted Histone deacetylase
1 (HDACT1) to be the top critical node in an activated Notch state. While an HDAC1-NICD
interaction has been studied in vitro and in Drosophila melanogaster wing development,
its role in vertebrate skeletal development and homeostasis is unclear. Here, we tested our
hypothesis that HDAC1 plays a critical role in the pathogenesis of N1ICD-induced osteo-
sclerosis. Conditional knockout of Hdacl and Hdac2 in osteoblasts expressing N1ICD mu-
tations had sexually dysmorphic effects on osteosclerosis. Male N1ICD mutant mice with
homozygous deletions of Hdacl/2 (Col2.3kb-Cre;TGRosaN1ICD/+;Hdac1{/f;Hdac2f/f)
had a 40% decrease in BV/TV and a 22% decrease in trabecular thickness at 4 weeks old
when compared to mice with heterozygous deletions of Hdac1/2 (Col2.3kb-Cre; TGRosaN-
11CD/+;Hdac1{/+;Hdac2f/+). Female N1ICD mutant mice with a homozygous deletions of
Hdac1/2 exhibited a 38% decrease in BV/TV, 15% decrease in trabecular thickness, and a
25% decrease in trabecular number when compared to mice with heterozygous deletions of
Hdacl (Col2.3kb-Cre;TGRosaN11CD/+;Hdac1f/+;Hdac2f/f), implicating that HDAC1 de-
ficiency mitigates N1ICD-induced osteosclerosis. Moreover, we found that mice with only
deletion of Hdac1/2 and normal NICD (Col2.3kb-Cre;Hdac1f/f;Hdac2f/f) did not exhibit
significant changes in skeletal microarchitecture at 4 weeks old. Ongoing studies of tran-
scriptome changes in these mutant bones of mice may provide the molecular basis for these
phenotypes. Thus, our studies may provide an insight how HDAC1 may positively regulate
NI1ICD pathogenic signaling in vivo.

Disclosures: Haydee Torres, None
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Cellular and molecular mechanisms underlying regulation of bone
homeostasis by the zinc receptor GPR39 *Noam Levaot" Biplab Chaterjee"
Gal Gozlan" Chen Abramovitch-Dahan' Katharina Jahn-Rickert> Bjorn Busse*
'Department of Physiology and Cell Biology, Ben-Gurion University of the
Negev, Israel 2Department of Osteology and Biomechanics, University Medical
Center Hamburg- Eppendorf, Hamburg, Germany., Germany

Zinc is a trace element that is crucial for cellular function and is regulated by vari-
ous transporters and metallothioneins. G Coupled protein receptor 39 (GPR39) is a spe-
cialized zinc receptor which signals through Gq and Gs pathways. We previously showed
that GPR39 is important for bone homeostasis and bone collagen content in male mice. In
this study, we investigated the role of GPR39 in regulating bone homeostasis in females
and found that GPR39 deficiency has a more severe impact on bone health in females than
males. Structural and histological analyses revealed lower bone mass and abnormal min-
eralization in GPR39-deficient mice, with abnormal osteoclast distribution contributing to
the reduction in bone volume in females. GPR39-deficient females also exhibited higher
osteoporotic bone loss compared to normal female mice when challenged with ovariectomy.
We also investigated the cellular basis for the impact of GPR39 deficiency on the skeleton
using mice with a conditional deletion in the osteoblast lineage. Our results showed that
osteoblast-specific deletion of GPR39 recapitulates the bone phenotype of mice with the
germline deletion, indicating that the impact of GPR39 deficiency on the skeleton likely
derives from its activity in the osteoblast lineage.Finally, we demonstrated that zinc signal-
ing through GPR39 regulates the expression of collagen alpha 2 chain, providing a possible
explanation for the abnormal collagen levels observed after GPR39 deletion in vivo and in
vitro. Additionally, we found that GPR39 activity is essential for the regulation of collagen
expression by TGF?, a central factor known to regulate collagen expression in normal and
clinical conditions.In conclusion, this study provides insights into the cellular and molecular
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mechanisms involved in sex-specific bone health and highlights the potential of GPR39 as a
therapeutic target for bone-related disorders.

Disclosures: Noam Levaot, None
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ANovelRole of TRAPPCY9 in Bone Remodeling and Osteoclast Differentiation
*Gabrielle Robinson* Alexander Powell> Hope Ball* Fayez Safadi* *Northeast
Ohio Medical University, United States' *Northeast Ohio Medical University,

Intellectual disability (ID) affects about 4.92 million Americans, which accounts for
approximately 17% of the American population. Skeletal abnormalities have been described
in patients with ID. X-linked forms of ID have been investigated, while the autosomal-re-
cessive forms of ID have yet to be studied. Specifically Non-syndromic autosomal-recessive
intellectual disability (NSARID) develops as a result of mutations in the trafficking protein
particle complex subunit 9 (TRAPPC9) gene. Patients possessing this mutation exhibit obe-
sity, develop microcephaly, and skeletal abnormalities inclusive of an increase in bone mass,
resulting in a denser cranium, limb deformities, and the loss of teeth. The direct linkage by
which TRAPPC9 mutations contribute to skeletogenic homeostasis has yet to be character-
ized and explained. To definitively understand the impact of TRAPPC9 on skeletogenesis,
we investigated the physiological role of TRAPPC9 in bone homeostasis. We characterized
the skeletal phenotype of TRAPPC9 global knockout (KO) mice. When analyzing the bone
weight across both the TRAPPC9 WT and KO mice, at ages 8 weeks and 8 months. At 8
weeks of age, TRAPPC9 KO mice showed no significant differences from the WT mice,
while at 8 months the KO mice had an increased body weight by 1.3-fold when compared
to WT animals. We then performed dual X-ray absorptiometry (DEXA) to analyze the bone
mineral density (BMD). DEXA analysis showed TRAPPC9 KOs increased in BMD as they
aged, while WT’s BMD decreased with age. Suggesting that TRAPPC9 deficiency protects
against age-related bone loss. Next, we analyzed the serum biomarker of CTX and found that
the TRAPPC9 KOs exhibited significantly lower serum CTX levels at 8 months compared
to 8 weeks of age. As expected, TRAPPC9 WT’s exhibited increased serum levels of CTX at
8 months than at 8 weeks. qPCR analysis performed on calvaria, and humeri of 8-week-old
mice showed that the TRAPPC9 KO mice exhibited lower expression levels of osteoclast
markers (Cathepsin-K, TRAP). Taken together, these data show that TRAPPC9 deficiency
contributes to skeletogenic homeostasis via the dysregulation of osteoclast differentiation
and function, resulting in increased bone mass. These findings correlate with findings ob-
served in TRAPPCY mutation in patients. The data generated in this study is the first to
characterize the skeletal phenotype of this TRAPPC9 null mice, aiding in the development
of therapeutic approaches for NSARID.
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The HIF-1?/PLOD2 axis regulates collagen cross-linking and mesenchymal
progenitor cell fate responsible for traumatic heterotopic ossification
*Heeseog Kang" Amy L. Strong* Yuxiao Sun' Alec C. Bancroft"Ji Hye Choi"
Conan Juan" Lei Guo* Juhoon Lee* Rober