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Supplementary Figure S1: (a) A simplified flowchart of the extraction
protocol. (b) The survivability of the cells decreased with increase in
number of days between tooth extraction and pulp isolation which was
evident loss/decrease in proliferative capacity.
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Supplementary Figure S2: Biological repeats and molecular markers of
differentiation. (a) Biological repeats of Alizarin staining of osteo/odontogenesis.
(b) Biological repeats of Oil Red O staining of Adipogenesis. Graph error bars are
the means + SEM. (c & d) Quantitative PCR reveals the expression of
differentiation markers: (c) Runx2, which marks early osteo/odontogenesis, (d)
Lipoprotein lipase (LPL), which mark adipogenesis.



Supplementary Figure S3
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Supplementary Figure S3: Validation of Barxl antibody by overexpression plasmid
transfected into HelLa cells. (a) The overexpression construct of BARX1 gene under the
control of CMV promotor in pcDNA 3.1+ plasmid (supplied by Genescript). (b) The
overexpression of Barxl in transfected HelLa cells was validated with Western Blot. (c)
Immunofluorescent staining of Barxl in Hela cells, and DPSC Lonza showing the
nuclear localization of Barxl in the transfected cells. Exposure settings and laser
intensity of the confocal microscope were adjusted for the overexpression signal in HeLa
cells, and same settings were used for Lonza DPSCs. (d) Immunofluorescent staining of
Barx1l in DPSC 292 and BM-MSCs Lonza. Exposure settings and laser intensity of the
confocal microscope were adjusted for DPSC 292,



Supplementary Figure S4
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Supplementary Figure S4: (a) Representative graphs for palmitate assay of
DPSC 29 and DPSC 44 inferring that they were able to use lipids as a source of
energy. Graph error bars are the means = SEM. (b, ¢) Representative graphs for
glucose stress assay of DPSC 120 and DPSC 125 inferring that they were able to
use glucose as a source of energy normally compared to DPSC Lonza. Graph error

bars are the means + SEM.
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Supplementary Figure S5: Gene ontology (GO) enrichment for predicted
secretome. (a) GO terms of biological processes enriched across different DPSC
lines’ predicted secretome. (b) GO terms of biological processes based on
significantly upregulated genes in slow aging DPSCs predicted secretome
compared to rapid aging lines. (c) GO terms of biological processes based on
significantly upregulated genes in rapid aging DPSCs’ predicted secretome
compared to slow aging lines.
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Supplementary Figure S6: Volcano plot of genes differentially expressed in
cells with slow aging phenotype [DPSC 29 (P4) & DPSC 44 (P5)] compared to

rapid aging phenotype [DPSC 43 & 45 (P4)].
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Supplementary Table S1

Serum free media (SFM)

Components Supplier Stock Final concentration
information Concentration

MCDB-201 media | Sigma M-6770 1L sachet powder | 40% v/v

LA-BSA Sigma L-9530 100x 1x

ITS Sigma 1-3146 100x 1x

PenStep Hyclone SH30010 | 100x 1x

2P L-Ascorbic Acid | Sigma A-8960 10mM 0.1mM

DMEM-LG Gibco 11885092 - 62% viv

Dexamethasone Sigma D-2915 250uM 50nM

Supplementary Table S2

MAPC Osteoblast Differentiation Media

Components Supplier Stock Final concentration
information Concentration

Serum Free Media 78% viv

FBS 10%

B- Glycerophosphate CalBiochem 0.1M 10mM
36575

2P L-Absorbic Acid A-8960 0.1M 0.2mM

Dexamethasone ggi)glrga D- 250uM (H20) 100nM




Supplementary Table S3

MAPC Adipocyte Differentiation Media

Components Supplier Stock Final concentration
information Concentration

Serum Free Media 88.5% viv

Horse Serum 10%
Indomethacin Alfa Aesar A19910 | 10mM 100uM
Dexamethasone Sigma D-2915 250uM (H20) 1uM
3-isobutyl-1- ACROS 0.5M 0.5mM
methyl-xanthine 228420010

(IBMX)

Supplementary Table S4

gPCR Primers
Genes Primers Sequences (5'-3")

Beta-Actin Forward TCCCTGGAGAAGAGCTACG
(NM_001101) Reverse GTAGTTTCGTGGATGCCACA
RUNX2 Forward TGGAACATCTCCATCAAGGCAG
(NM_001024630.3) Reverse TCAGGATATTCGGGACGTTGGA
LPL (NM_000237) Forward ATGGAGAGCAAAGCCCTGCTC
Reverse GTTAGGTCCAGCTGGATCGAG
BARX1 (NM_021570) |TagMan Applied Biosystems [Hs00222053_m1]
Catalog Number: 4331182




Supplementary Table S5

Differentially expressed genes in ESC vs MSC/DPSC

HIGHLY

EXPRESSED Gene Gene Name Description
IN Symbol
Teratocarcinoma . o
TDGFL | borived Growth Factor 1 STORERE REREr ==
SOX2 =SB DRI REglen Embryonic marker 128
Y-Box 2
NANOG Homeobox Transcription Embryonic marker 128
Factor Nanog
POUF51 ol Gl f ABIEEEE Embryonic marker 28
Embryonic . : Let 7 associated protein
Stem cells LIN2SA [%(I)nnﬁallzi:l?:ec)rn(t:a(i:ﬂr? responsible for growth
(ESCs) : 9 and metabolism in ESCs
Protein 1 129
L : RNA binding protein
TRIM71 Tripartite Motif important for
Containing 71 ) e
pluripotency =
Involved in the
DEVE @ iE ! maintenance of
DPPA4 Pluripotency Associated . :
4 E)Blijrlpotency in stem cells
CD248 Endosialin Mesenchymal marker 132
CD73 ecto-5'-nucleotidase Mesenchymal marker 22
CD29 : eE
(ITGB1) Integrin beta 1 Mesenchymal marker £33
Mesenchymal expression increase after
Keratin Associated actin depolarization and
Stem cells KRTAP 1-5 ) . e
(MSC/DPSC) Protein 1-5 can al_ter differentiation
capacities of MSC
Family with Sequence | Observed in MSCs and
AT Similarity 180 Member A | in vitro progenies 135
SPOCD1 SPOC Domain Gene involved in cell

Containing 1

proliferation 136




Supplementary Table S6

Genes over-expressed in MSC/DPSC compared to Fibroblasts

HIGHLY

EXPRESSED S?/;T)%l Gene Name Description
IN
BarH-Like Homeobox | Role in patterning of teeth
BARXL ! e P g
. - member of the IL-6
LIF Leukergilgrlbltory cytokine family that
activate STAT3137.138
ALPL Alkaline Phosphatase | Bone mineralization 129
DNA binding protein
TBX?2 T- Box 2 responsible for epithelial
to mesenchymal
transition 40
Transcription Factor grotec(tjs EEEINEl 25
MSC/DPSC JUND Jun-D ependent senescence
and apoptosis 141
Promotes osteogenic
GDF5 Growth Differentiation | potential of bone marrow
Factor 5 mesenchymal stem cells
142
Protein associated with
osteogenesis and
SR AN HIDTEslEE il odontogenesis of DPSCs
139
. . Involved in osteogenesis
CMKLR1 CINEMIET) CInErmeldnz- and adipogenesis of bone

Like Receptor 1

marrow stem cells 143




Supplementary Table S7

Differentially expressed genes in MSC vs DPSC

HIGHLY

EXPRESSED Gene Gene Name Description
IN Symbol
Cartilage Oligomeric SNTEEES (TN
COMP 9 gon assembly during
Matrix Protein o
chondrogenesis +**
. , Involved in differentiation
GATAG6 GATA Binding Protein 6 of ESCs 145
ADAM
ADAMTS15 Metallopeptidase Wlth Skeletal Muscle
Thrombospondin development
MSCs Type 1 Motif 15 _
Involved in self-renewal,
migration, and
SCRG1 Stimulator O.f osteogenic differentiation
Chondrogenesis 1 | potential in
mesenchymal stem cells
146
Bone Marrow Stromal Bone marrow stem cells
BST2 Cell Antigen 2 marker enriched in
g MSCs 146
CHN1 Chimerin 1 Predomlnantly
expressed in neurons
. . Predominantly
MXRA5 U Re_modellng expressed in multiple
Associated 5
cancer cells
FBN2 Fibrillin 2 Regulates osteoblast .
supported osteoclasts -
Protein responsible for
. osteogenic and
DPSCs MSX1 Home?_lboox>f7Proteln odontogenic
differentiation of DPSCs
139
Protein responsible for
. maintenance of
SFRP1 Secreted Frlzz_led hematopoietic
Related Protein 1
mesenchymal stem cells
148
BMP2 Bone Morphogenetic | Plays central role in
Protein 2 osteoblast differentiation
CD274 B7 Homolog 1 Novel mesenchymal

marker 132




Supplementary Table S8

Differentially expressed genes in Rapid ageing vs Slow ageing phenotypes

HIGHLY
EXPRESSED | Gene Symbol Gene Name Description
IN
Found to be associated
GOS2 GO/G1 Switch 2 | With replicative
senescence of human
dermal fibroblasts 142
GATA2 GATA B.inding knpwn to regulate
Protein 2 quiescence in
PSG4 Pregnancy Specific | hematopoietic stem and
Rapidly ageing Beta-1-Glycoprotein 4 | progenitor cells 139 151
cells DNA damage inducible
DDIT4 DNA Damage protein which regulates
Inducible Transcript 4 | mesenchymal stem cell
fate 152
. Involved in osteogenesis
Chemerin . X
CMKLR1 Chemokine-Like | &nd adipogenesis of
bone marrow stem cells
Receptor 1 143
TMEM176 Transmembrane ngsslr;ts'tg gﬁgpégf]t(':cer
A&B Protein 176 A&B cells 153
Lack enzymatic activity
PGM5 Phosphoglutamase 5 | 254, but might have
structural roles=>
Slow ageing MADD domain
cells . containing gene which is
DENND2A DENN.D.omaln an apoptgti% signal over
Containing 2A . .
expressed in neoplastic
cells
Ring Finger protein Maintain survival and
RFN157 morphology of cultured

157

neuronal cells 126
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