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Introduction 2. EPDR1 mRNA and protein levels are decreased by EPDR1 siRNA 5. Immunologic profile of EPDR1 silenced cells are maintained under BMP2
transfection of hMSC stimulated conditions
o EPDRl IS a n_ovel human osteoblast regulatory gene previously N e " BMP2 EPDRL SIRNA vs BMP2 Control siRNA
identified by intersecting BMD GWAS datasets with promoter- donor 1 donor 2 donor 3 Unregulated E—
i, i, ' ' 1ati 5000 -
focused Capture Ci and ATAC Seg gen erated In dlfferentlatlng 1000 - 4 donorl control  EPDR1 control EPDR1 control EPDRI Regulation of T cell mediated immunity | @ Rich Ratio Muscle system process{ @ | Rich Ratio
human osteoblasts?. - = donor? SiRNA siRNA siRNA siRNA siRNA siRNA | | | | ® 0.050 ® o0
= 3000 - e donor3 BN Plasma lipoprotein particle remodeling4{ @ ® o0 Centrosome cycleq{ @ ® o:-
* The open chromatin region harboring the BMD variants rs1524068, 3 000 1 - ; L Cellular response to mechanical | @ | @ 2% sypamolecular fiber organization{ @ | @ o
rs6975644 and rs940347 functions as an osteoblast specific EPDR1 . i | o — =PRI Cell-cell signaling{ @ | @ oz Mitotic spindle organization{ @ | @ 0.5
: : . . U Regulation of striated muscle |
enhancer in differentiating cells?. myex S e & @ W Osterix Adaptive immune response{ o | @ o2 orsalec Musce. @ | @ oo
0) | | | | — — - — | - ST
. . Positive regulation of leucocyte proliferation- Actin cytoskeletal organization @
« EPDR1 knock-down in human mesenchymal stem/progenitor cells © BMPe - BMP2 PR PR, RN 41 PR R0t O —  GAPDH Ce”ula‘f esponse 10 npo;y)myzacchan i, : Log FDR Mitotic spindle assembly | g | Log FDR
C : . : : . checkpoint signaling T
(hMSC) diminishes osteoblast differentiation but favors adipogenic control =PDR1 Positive regulation of cysteine type endopeptidase | g 2 Non-membrane bound organelle | o 20
differentiation? SIRNA SIRNA activity involved in apoptotic process Py o ~ assembly 30
' Figure 2: (A) Normalized EPDR1 counts in three donors across transfection and BMP2 stimulation is Cytokine-mediated signaling pathway 1—@ 35 Mitotic sister chromatid segregation 1 @ 40
* Crystal-structure of EPDR1 protein suggests human EPDR1 folds shown. (B) Immunoblot analysis of the total cell lysate prepared from parallel samples used for RNA Inflammatory response{ @ 45 Cell division{ @
: : : - - ot sequencing also depicts EPDR1 knock-down. Osterix expression was determined to show ' '
'nto  a dlm.er Using 4 monomenc SUbur.“t COnSIS.tmg of a de_ep BMP/SMAD signal transduction in the transfected cells. GAPDH was examined as an internal control. Figure 5: Top 10 upregulated (Left panel) and top 10 Downregulated (Right panel) molecular
hydrophobic pocket to bind to hydrophobic fatty acids and function processes in EPDR1 siRNA compared to non-targeting control siRNA transfected cells in BMP2
as a lipoprotein carriers. However, the precise molecular processes 3. Non-targeting control siRNA transfected cells show regulation of BMP stimulated condition is shown.
' i ' iati sighaling and skeletal developmental GO processes in the presence of BMP . ; .
affected by EPDR1 silencing of differentiating human osteoblasts 9 9 P P p 6. Additional molecular processes upregulated by EPDR1 silencing in
' BMP2 | sSiRNA vs No R | SIRNA : S : : :
remain unknown. RN S differentiating osteoblasts further supports inflammation, bone catabolism
Obiect JpragulEize Downregulated and fatty acid metabolism
JeC IVE Aortic valve morphogenesis {e@ : :
To determine molecular processes regulated by EPDRI1 during Positive regulation of cell cycle {+| 8 03 8 020 Upregulated
: . : : i ignali _ Cellul to't is factor | -
_human osteoblast differentiation through transcriptomic analyses ol e oo s g DAty 18 ST TESPOISE 0 MBI NEEosh R 10 @0 Regulation of tumor necrosis factor production| + | Rich Ratio
_ Involved in heart deve!qpm_ent" Log FDR Regulation of pattern recognition receptor Log FDR i i in- ion{ - S 0
Anterior/posterior pattern specification {® 150 J P sig?qaling path\?va 1@ Regulation of interleukin-8 production ® 0.2
1. 0.3
Meth Od S Osteoblast differentiation {e Ij%g / :igg Regulation of fatty acid metabolic process{ - : 04
Embryonic heart tube development |e "2:23 Humoral immune response | o -2.00 Regulation of bone resorption{ @
i ~ L Cardiac ventrl.cle d.evelopment 1® Positive regulation of interferon-gamma production -
fh’{ = O = Notch signaling pathway ;e Innate immune response { e y . . Log FDR
» o 2 s Artery morphogenesis |e Positive regulation of cell adhesion4 1150
/ Transfect with non-targetlng and A Endocardial cushion formation 1@ Lymphocyte chemotaxis { e Phospholipid efflux{ @ ;gi
.;-_j’h{gz-_ﬂ, EPDRI targeting siRNA for 2 days control SIRNA EPDR1 sIRNA Embryonic limb morphogenesis e | Negative regulation of collagen biosynthetic process{ @
i’?/--f—"-{ ) —'L_ Figure 3: Upregulated (Left panel) and Downregulated (Right panel) molecular processes modulated
', -:31; L by BMP in non-targeting control siIRNA transfected cells is shown. Upregulated processes show Figure 6: Additional molecular processes upregulated in EPDR1 silenced human osteoblasts that are
= = v relevance for skeletal development (purple), cardiovascular development and Notch signaling. All of relevant for bone catabolism and lipid metabolism (purple) are shown.
¥ \ I the downregulated molecular processes are relevant for immune responses (purple). : : :
4 _ _ _ 6. Examples of selected DEGs associated with bone catabolism
3 unique St'mUIaéeMVI‘;'g}srogndga{n: Li?r?mb'”a”t DEGs with FDR <0.05 did not show any significant GO processes between e L34 CSF1 TNESELL
hMSC donors 1. No Rx_Control siRNA Osteopermissi?/’e medi‘éla BMP2_EPDR1siRNA vs No Rx_EPDR1 siRNA 80007 1 donort 200 20000  g0-
2. BMP2 Control siRNA : . . . . = g 2
S No R EPDR1 SiRNA I 4. Immunologic and metabolic processes are differentially upregulated in 60001 o donors + 150~ + 15000- l 60-
4. BMP2_EPDR1 siRNA 4_~ RNA sequencing EPDR1 silenced cells whereas cell division is downregulated 54000_ I L00- H 10000- J hd 40 -
- No Rx_EPDR1 siRNA vs No Rx_Control siRNA e "
comparison groups: 1vs 2; 3vs 4, 1vs 3; 2vs 4 = = 2000+ &_‘ l ! 501 ﬂ I‘ 5000+ 20 -
Upregulated Downregulated -T | LT _$ 3 : I
O | Il | | O | | | | O | | | | O- I. -
| L | - BMP-2 - BMP-2 - BMP-2 - BMP-2 - BMP-2 - BMP-2 - BMP-2 - BMP-2
Res - ItS requiation o T celimediated immuniy 1@ Rich Ratio Chromosome organization 1 Rich Ratio control EPDR1 control EPDR1 control EPDR1 control EPDR1
1 Th | ber of diff il - Regulation oftissue modelling - @ 8 0050 . o @0.10 SIRNA  SIRNA SRNA  SiRNA SIRNA  SiRNA SRNA  siRNA
: e total number ot difterentially expresses genes varies among Antimicrobial humoral response 1o | @ 0100 Microtubule cytoskeletal organization { e ®0.i5
: ' | @o.20 . .
different comparisons Cellular response to lipid 1@ ® o1z DNA replication{ @ @o2s Summary and Discussion
BMP2_Control siRNAvs | | BMP2_EPDR1SiRNAvs | | No Rx_EPDRLsiRNAvs | | BMP2_EPDR1 SIRNA Vs regulation ofleucocyte chemotaxis 1 @) | o FpR Requlation of mitotic nuclear division | e Log FDR
Positive regulation ofimmune | 59 Mitotic cell cycle process{ @ 25 molecular processes required for osteoblast differentiation and skeletal development
system process 35 Py
1888 1528 1166 1167 Response to lipopolysaccharide @| M *° Cell division{ @ . Loss of EPDR1 in progenitor cells increases immune response and lipid metabolism
Xenobiotic metabolic process {@ | | related molecular processes but decreases cell division. All these molecular processes
Inflammatory response {@ Cholesterol biosynthetic process | @ remain analogous during hMSC osteoblastic differentiation
1973 1216 ' 1160 ' 1180 : . | : | : « EPDRI1 silencing enhances expression of cytokine(s) and bone catabolism related genes
Figure 4._Top 10 upregulated (Left pangl) and Down_regulated (Right panel) molecular processes in in differentiating human osteoblasts
: : : : EPDR1 siRNA compared to non-targeting control siRNA transfected cells is shown. Upregulated | | - _
Figure 1: Total number of differentially expressed genes compared across siRNA and BMP2 processes show relevance for immune responses (purple), responses to lipid and xenobiotic « Collectively, these results suggests EPDR1 function to maintain cellular homeostasis
stimulated conditions Is depicted. metabolism. Majority of the downregulated molecular processes are related to cell division (purple). and may affect both bone anabolism and catabolism in vivo.

_ _ Ackn owledgments: Human bone-marrow derived MSCs used in this study were isolated and characterized at the Institute of References: 1. Chesi A, Wagley Y et. al., Nat Commun. 10 (1):1260 (2019); 2. Pippin
Orthopaedlc Research Laboratories Regenerative Medicine, Texas A&M. Support for this study was provided by National Institutes of Health through grants 1R01HD100406-01A1 JA, Chesi A, Wagley Y et. al., JIBMR Plus 5(9):e10531 (2021); 3. Wei
and RO1AGO072705-1. The authors would like to thank Christina Capobianco and Neil Bhate for generating the bubble plots. Y, Xiong ZJ, Chunxia Z et. al., Commun. Biol. 2:52 (2019).



mailto:ywagley@med.umich.edu
mailto:kdhank@umich.edu

	Slide 2

