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Osteoblasts (OBs) are traditionally considered to be a unique differentiated mesenchymal
entity, irrespective of their location in the skeleton.

However, clinical & pathophysiological studies : regional bone diversity

v'Regeneration capacity
v'Responsiveness to mechanical, endocrine and pharmacological factors
v'Molecular variations in bone sites: Transcription factors, Matrix proteins, Growth factors

Zins and Whitaker, 1983; Casey et al, 1995; Aioub et al, 2007, Leucht et al, 2008; Kasperk et al, 1995; van den Bos et al, 2008; Rawlinson et al,
2009; Liu et al. 2009; Reichert et al, 201 3; Kingsmill et al, 2013; Lescaille et al. 2014; Liu et al, 2015; Du et al, 2015; Wehrhan et al, 2015; Ichikawa
et al. 2015, Berdal et al, 2009, Molla et al. 2010; Duverger et al, 2013; Isaac et al, 2014, Jacques et al, 2014a, 2014b; Isaac et al, 2016

Objective : Exploring gene expression profile of transcription factors (TFs) of the jaw-OBs
to identify bone site-specific biological pathways and key biomarkers of the jaw bones with
pathophysiological relevance and clinical potential

Jaw OBs are highly enriched with dental-related TF genes

A- Gene ontology and enrichment analysis of TFs associated with mesenchymal tissues/cells
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B- New TF regulators of jaw-OBs C- In vivo gene expression validation of Spé in mouse bone
tissues from E10.5 to P9 (qPCR)

TF Md-set Sp6
5 :  E145 : E165
Bhlhb9 . — . —

Rxrb (v16)

Batf3

KIf14

Runx1t1

Zfp110
Egr3 Zfp90
Ztpr4 Jazfl

: P1
Kook
:

Sp6 normalized mRNA expression

C] Cartilage-related TFs - Muscle-related TFs
- Dental-related TFs C] Fat-related TFs

Oral cavity

Dapi Col1 Dapi Col1
KI\W g{‘ ) Tongue

/
|
14
id

}
I8

Jawbone (JB)

Jawbone (JB)

N

& e & ; {

Ve 7 i SR

R { \ 41
|

Mandibular section

%v Incii H

V4

L =

5 /\1 -...‘gﬁ i \
A L §

: h\‘b J ; ;
‘s Soas / i
JBY

" 4 r'/
S
Y& v elak o))
‘*\1" e
S S

Maxillo-mandibular section

functional OBs (GFP+) and Sp6-expressing cells (pink+, Spé antibody) in Coll al*2,3-GFP mice
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OB-core = TF genes similarly expressed in Md-OB and Tb-OB
Md-set = TF genes upregulated in Md-OB

Tb-set = TF genes upregulated in Tb-OB TF Th-set (27)

Site-specific OB-omics: a prognostic tool for rare diseases

A- OMIM and Orphanet based gene-by-gene analysis of genetic disorders and conditions caused
by human mutations according to tissue and anatomical region |l TF Md-set |l TF Tb-set
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B- Heat map of TF genes in Md-set and Tb-set = C- In vivo gene expression validation in mouse
associated with human genetic disorders bone tissues from P9 to 8 months (qPCR)
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» To identify novel OB regulators involved in jawbone physiology and disorders

\.

This strategy allowed us to dress the comprehensive list of site-specific transcription factors expressed in vivo in the jaw-OBs.
» To provide insights into the developmental and genetic pathways governing site-specific OB differentiation and activity

Protocols and RNA-Seq raw and processed data files are publicly available in the Gene Expression Omnibus (GEO) (accession# GSE186535)
These results are part of an article that has been accepted for publication in the Journal of Dental Research (accepted 25/12/2021)

S Funding

ANR-18-IDEX-0001




