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Figure S1. Principal component analysis of DNAm patterns, related to Figure 1.
Principal component analysis (PCA) of DNAm profiles according to:

(A) cell type (MSCs versus Fibroblasts),

(B) tissue source (MSCs from bone marrow [BM] or adipose tissue [AT]),

(C) passage (less or more than 5 passages),
(D) age (less or more than 40 years),

(E) serum supplement utilized in culture (human platelet lysate [hPL] or fetal bovine serum [FBS]), and

(F) different tissue sources,

(G) different studies (GEO IDs of the corresponding datasets are indicated)
Overall, none of these cellular characteristics was clearly reflected by major components in PCA. A moderate
association was only observed for cell type and comparison of MSCs from BM and AT (indicated by shaded
circular areas). Samples of individual studies clustered often together, but this may not only be due to technical
reasons or normalization regimen, but rather to the different cell preparations and culture conditions used in

these individual studies.
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C3orf35 (cq22286764):

Forward Primer C3orf35
TTTTAGAGTTGTGTGTATTTTGTTGTTTATTTTTTGGGTTTAGGAGAAT S 125 *
‘w
w
GAGGTTATAGTTAGTTGGTTTTTGTTATTAAGTGTTATAGTTTAAATAGTT £ 1007
& 75
TTATAGGTAAGGATTTGGATTAGTTTTTAGGTTTTTTGGTTTATTGTTTA %
> 501
GTTTTTATTGAGTAGATTTATATATGGATTTTAGGTAYGAGTTGGGAAGT 2
= 254
—_— T
TTGTTTTA[YGITTTAGTTGAAGGTGTGAATGATTGTAGTTAAGTTAATT ® gl

Reverse Primer Sequencing Primer MSC Fibroblast
AAATGATTGGAGATTGATTTTAAGGGAGGGAGGGTATTATTTATGTTTT

CIDEC
CIDEC (cg05684195):
Forward Primer Sequencing Primer § 1259 *
GAGTAGATAATTTAATTTAGGGTTGAAGAAGTTTTIGTTYGATTTGTTTT % 1004
a
———————— - — 3
TGTTTATGGGGATAGAGTTTATTTTA[YG]TTGGTAGGAGGTGAGTTATA g 754
Reverse Primeg_ %
TTATTTTATATTTTTGGGGATYG TTTATTTTTAGTTTAGAGATTTTAT 3’ 501
=
® 257
AGGTAGGTAGTTTAGTTAAAGTTTTTTTTTTTTTATGGGTTTTTGAGTAA E
O-
TTYGAGTTTTTTTTTGAGGTTTTATAGTGGTTAAAAGAATATTTTGTGAT MSC Fibroblast

Figure S2. Pyrosequencing and gene expression for Epi-MSC-Score, related to Figure 2.

(A) Pyrosequencing assays for the two relevant CpG-sites in the Epi-MSC-Score. The genomic sequence of
bisulfite-converted DNA is demonstrated. Please note that all non-methylated cytosines have been converted to
thymidines; CG base pairs are therefore indicated as YGs. The relevant CpG-sites (cg22286764 and
cg05684195) are highlighted in red brackets.

(B) Gene expression levels of C3orf35 and CIDEC (associated with CpGs of the Epi-MSC-Score). The gene
expression profiles were downloaded from GEO (all llumina HumanHT-12 v4 platform; n = 46). Data were
quantile normalized and relative gene expression levels are indicated. * p < 0.05 (Student’s t-test).



SLC41A2 (cg27149093):

Forward Primer
TGTTAAATGTYGTTTGTTTTTTIGTGTTTGTTTTTTTGGTTTTTTTGGTA SLC41A2

*

AATTATTGGAATTATATTTAAGAGTAAATTTAAAAATTTGTYGGATTGAAT

—

1804

150+ l

1204

TGTGTTTAAAYGTAAAGTTTAATTTATAAAATTTTTTTTATTATTTGGATTA

TTATTTGTTTTATYGGTAATAGATTTTTTTTTATTATTAGTTATATTGTTATT
Sequencing Primer

Relative gene expression
w
o

ATAAAAGATTTTGTATTTTTTAGATTTTAAGTTTYGGGAATTATAGTAGAT 60+
------ - 30.
GAATTAGAAT[YG]TATAAATATTGGTTTAAATTAAGTTGTTGATTTTATTG
Reverse Primer 0 -
TGTAGAAAATATTTTTATTAATAAAAGATGTTTAGAAGTTTTATAGAAGG MSC Fibroblast
—
ATTGGATTTGGAAAAATAAAATAATTTTTAAAAATTAGAGAAATAAGATA
TM4SF1 (cg08124030): TM4SF1
AGTATTTTATTTTTTTAGTGATTAAGAATYGTAGTATTTAAGAGGTAGTAG = *
© 100+
GAATGGGTTGAGAGTGGTGTTTGTTTTTTTTATTAGAAGGGTATATTTTT f T
S 801
w
ATTTAATTTGGGGTATTATTGAGTTGAAGATAAAGAGAAGGGGGAGAA o
Forward Primer ) 60 1
AATTTAGTAGATTATTATGTGTTATGGGAAGTGTGTAYGATGTATYGGA $
Sequencing Primer 5 40+
o o
TAT GGTGGGGTTYGITTTTTTTGTGTATYGYGGTTAATATTTTGT g 20
TTTTT s =
---------- ko)
TTTATTTTTTTAATGGGGAAATAAAGTATGTTTTYGAAAATTATTTTAGTY £ 0-

Reverse Primer MSC Fibroblast
GTTTYGTGTGGTTT TTTGGTATYGTAGGAGGTGGTTTGTTGGTAAG

Figure S3. Pyrosequencing and gene expression for Epi-Tissue-Score, related to Figure 3.

(A) Pyrosequencing assays for the two relevant CpG-sites in the Epi-Tissue-Score. The genomic sequence of
bisulfite-converted DNA is demonstrated. Please note that all non-methylated cytosines have been converted to
thymidines; CG base pairs are therefore indicated as YGs. The relevant CpG-sites (cg27149093 and
cg08124030) are highlighted in red brackets.

(B) Gene expression levels of SLC41A2 and TM4SF 1 (associated with CpGs of the Epi-Tissue-Score). The gene
expression profiles were downloaded from GEO (all [llumina HumanHT-12 v4 platform; n = 24). Data were
quantile normalized and relative gene expression levels are indicated. * p < 0.05 (Student”s t-test).
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Figure S4. Classification of iPS-MSCs and of MSC clones, related to Figure 2, 3 and 4.

(A) DNAm levels of iPS-MSCs at four CpGs that can discern MSCs and fibroblasts. DNAm levels at the CpGs
in C3o0rf35, SERPINBS and ASAM are overall similar to those in MSCs.

(B) The Epi-MSC-Score was used to classify parental MSCs that have been used for reprogramming, iPSCs, and
iPS-MSCs. iPS-MSC:s are rather classified as MSCs than as fibroblasts.

(C) DNAm levels of iPS-MSCs at 12 CpG-sites that are indicative for MSCs from bone marrow (BM) or adipose
tissue (AT). This pattern did not clearly reflect bone marrow origin of iPS-MSCs.

(D) Principal component analysis (PCA) of the four MSC/fibroblast-associated CpGs (indicated in A) can
clearly discern MSCs and fibroblasts. The results supported the notion that iPS-MSCs are related to MSCs.

(E) PCA of the 12 tissue associated CpGs (indicated in B) can clearly discern MSCs from bone marrow and
adipose tissue. iPS-MSCs were not clearly associated to either BM- or AT-derived MSCs.

(F) Epi-MSC-Score analysis of iPS-MSCs by pyrosequencing demonstrated reproducible classification of
independent clones as MSCs.

(G) Schematic representation of limiting dilutions of bone marrow MSCs and their in vitro differentiation.
Dilutions were performed for three biological replica and only those dilutions were further considered that
statistically correspond to single-cell derived colonies (Schellenberg et al., 2012). Each dilution was performed
in triplicate to be (i) analyzed after two weeks without differentiation (blue), (ii) further differentiated for
additional two weeks towards adipogenic lineage (green), and (iii) further differentiated towards osteogenic
lineage (red). The cell clones (and differentiation potential) were scored by microscopy and absorbance
measurement and DNA was then harvested for pyrosequencing analysis of the epigenetic scores.

(H) Pyrosequencing results of DNAm levels at the two CpGs of the Epi-MSC-Score.

(I) Pyrosequencing results of DNAm levels at the two CpGs of the Epi-Tissue-Score.
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Table S1. DNAm profiles of the training dataset (27K BeadChip)

GEO-number Cell-Type Source Location Gender Age Passage Serum  References
GSE17448 MSC BM IC - >40 P<5 FBS (Bork et al., 2010)
GSE17448 MSC BM CF - >40 P<5 FBS (Bork et al., 2010)
GSE17448 MSC BM CF - >40 P<5 FBS (Bork et al., 2010)
GSE17448 MSC BM CF - >40 P<5 FBS (Bork et al., 2010)
GSE17448 MSC BM CF - >40 P<5 FBS (Bork et al., 2010)
GSE17448 MSC BM CF - >40 P>5 FBS (Bork et al., 2010)
GSE17448 MSC BM IC - >40 P>5 FBS (Bork et al., 2010)
GSE17448 MSC BM CF - >40 P>5 FBS (Bork et al., 2010)
GSE17448 MSC BM CF - >40 P>5 FBS (Bork et al., 2010)
GSE17448 MSC BM CF - >40 P>5 FBS (Bork et al., 2010)
GSE17448 MSC BM IC - <40 P<5 FBS (Bork et al., 2010)
GSE17448 MSC BM IC - <40 P<5 FBS (Bork et al., 2010)
GSE17448 MSC BM IC - <40 P<5 FBS (Bork et al., 2010)
GSE17448 MSC BM IC <40 P>5 FBS (Bork et al., 2010)
GSE17448 MSC BM IC - <40 P>5 FBS (Bork et al., 2010)
GSE17448 MSC BM IC - <40 P>5 FBS (Bork et al., 2010)
GSE26519 MSC AT - F <40 P<5 hPL (Schellenberg et al., 2011)
GSE26519 MSC AT - F >40 P>5 hPL (Schellenberg et al., 2011)
GSE26519 MSC AT - M >40 P>5 hPL (Schellenberg et al., 2011)
GSE26519 MSC AT - F >40 P>5 hPL (Schellenberg et al., 2011)
GSE26519 MSC AT - F <40 P>5 hPL (Schellenberg et al., 2011)
GSE26519 MSC AT - F >40 P>5 hPL (Schellenberg et al., 2011)
GSE26519 MSC AT - F >40 P>5 hPL (Schellenberg et al., 2011)
GSE26519 MSC AT - F >40 P>5 hPL (Schellenberg et al., 2011)
GSE29661 MSC AT Breast F >40 P<5 hPL (Koch et al., 2012)
GSE29661 MSC AT Leg F >40 P<5 hPL (Koch et al., 2012)
GSE29661 MSC AT Leg F >40 P>5 hPL (Koch et al., 2012)
GSE29661 MSC AT Breast F >40 P>5 hPL (Koch et al., 2012)
GSE29873 MSC BM - - - - - (Ohm et al., 2010)
GSE29873 MSC BM - - - - - (Ohm et al., 2010)
GSE33896 MSC AT - - >40 P>5 FBS (Berdasco et al., 2012)
GSE33896 MSC AT - - >40 P>5 FBS (Berdasco et al., 2012)
GSE33896 MSC AT - - >40 P>5 FBS (Berdasco et al., 2012)
GSE33896 MSC AT - - >40 P>5 FBS (Berdasco et al., 2012)
GSE44222 MSC AT - - - - - (Sempere et al., 2014)
GSE44222 MSC AT - - - - - (Sempere et al., 2014)
GSE44222 MSC AT - - - - - (Sempere et al., 2014)
GSE44222 MSC AT - - - - - (Sempere et al., 2014)
GSE44222 MSC AT - - - - - (Sempere et al., 2014)
GSE22595 Fibroblast Derm Skin F >40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F >40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F >40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F >40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F >40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F >40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F <40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F <40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F <40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F <40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F <40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F <40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F <40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F <40 P<5 FBS (Koch et al., 2011)
GSE22595 Fibroblast Derm Skin F <40 P>5 FBS (Koch et al., 2011)
GSE22874 Fibroblast Lung - F >40 - - (Navab et al., 2011)




GSE22874 Fibroblast Lun - (Navab et al., 2011)
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F = female; M = male; P = passage; FBS = fetal bovine serum and hPL = human platelet lysate; IC = iliac crest; CF =
caput femoris.



Table S2. DNAm profiles of the validation dataset (450K BeadChip)

GEO-number Cell-Type Source Location Gender Age Passage Serum References
GSES55571 MSC BM - - - - FBS (Miyata et al., 2015)
GSE34688 MSC BM - - - P<5 hPL (Shao et al., 2013)
GSE34688 MSC BM - - - P<5 hPL (Shao et al., 2013)
GSE34688 MSC BM - - - P<5 hPL (Shao et al., 2013)
GSE34688 MSC BM - - - P<5 hPL (Shao et al., 2013)
GSE34688 MSC BM - - - P<5 hPL (Shao et al., 2013)
GSE37067 MSC BM - - - P<5 hPL (Koch et al., 2013)
GSE37067 MSC BM - - - P<5 hPL (Koch et al., 2013)
GSE37067 MSC BM - - - P<5 hPL (Koch et al., 2013)
GSE37067 MSC BM - - - P<5 hPL (Koch et al., 2013)
GSE37067 MSC BM - - - P<5 hPL (Koch et al., 2013)
GSE37067 MSC BM - - - P>5 hPL (Koch et al., 2013)
GSE37067 MSC BM - - - P>5 hPL (Koch et al., 2013)
GSE37067 MSC BM - - - P>5 hPL (Koch et al., 2013)
GSE37067 MSC BM - - - P>5 hPL (Koch et al., 2013)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSES52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSES2114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSES2114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSES52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - <40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE52114 MSC BM - - >40 P>5 FBS (Fernandez et al., 2015)
GSE55889 MSC AT - - - P<5 hPL (Schellenberg et al., 2014)
GSE55889 MSC AT - - - P<5 hPL (Schellenberg et al., 2014)
GSE55889 MSC AT - - - P<5 hPL (Schellenberg et al., 2014)
GSES55889 MSC AT - - - P<5 hPL (Schellenberg et al., 2014)
GSE55889 MSC AT - - - P<5 hPL (Schellenberg et al., 2014)
GSES55889 MSC AT - - - P<5 hPL (Schellenberg et al., 2014)




GSES55889 MS < hPL (Schellenberg et al., 2014)
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GSE30654 Fibroblast Lung

FBS (Nazor et al., 2012)

GSE30654 Fibroblast Derm FBS (Nazor et al., 2012)

GSE30654 Fibroblast Derm

FBS (Nazor et al., 2012)

GSE30654 Fibroblast Heart

FBS (Nazor et al., 2012)

GSE40790 Fibroblast Lun FBS (Merling et al., 2013)

GSE40927 Fibroblast Skin

P<5 FBS (Kurian et al., 2013)

GSE46650 Fibroblast Synovial FBS (de la Rica et al., 2013)

GSE46650 Fibroblast Synovial FBS (de la Rica et al., 2013)

GSE46650 Fibroblast Synovial FBS (de la Rica et al., 2013)

GSE46650 Fibroblast Synovial FBS (de la Rica et al., 2013)

GSE46650 Fibroblast Synovial FBS (de la Rica et al., 2013)

GSE46650 Fibroblast Synovial FBS (de la Rica et al., 2013)

GSE53096 Fibroblast Derm

FBS  (Maetal.,2014)

GSE53918 Fibroblast Cornea FBS (Sareen et al., 2014)

GSE54115 Fibroblast Skin P>5 FBS -

GSE54848 Fibroblast Derm

FBS (Ohnuki et al., 2014)

GSE54848 Fibroblast Derm

FBS (Ohnuki et al., 2014)

GSE57151 Fibroblast -

FBS (Reinisch et al., 2015)

GSES57992 Fibroblast Aminiotic FBS (He et al., 2014)

GSE61461 Fibroblast Skin - - - - FBS (Johannesson et al., 2014)

P = passage; FBS = fetal bovine serum; hPL = human platelet lysate; IC = iliac crest; CF = caput femoris; UC =
umbilical cord.



Table S3. Primary cell preparations used for pyrosequencing analysis

Sample ID Tissue Source Age Gender Passage
MSC 1 Bone Marrow 69  Female 3
MSC 2 Bone Marrow 84 Male 2
MSC 3 Bone Marrow 50 Female 1
MSC 4 Bone Marrow 33 Female 2
MSC 5 Bone Marrow 59 Male 1
MSC 6 Bone Marrow 50 Male 2
MSC 7 Bone Marrow 30 Male 2
MSC 8 Bone Marrow 70 Female 2
MSC 9 Bone Marrow 87 Male 1

MSC 10 Bone Marrow 73 Male 1
MSC 11 Bone Marrow 66 Male 1
MSC 12 Bone Marrow 67 Male 2
MSC 13 Adipose Tissue 46 Male 4
MSC 14 Adipose Tissue 43  Female 2
MSC 15 Adipose Tissue 48  Female 2
MSC 16 Adipose Tissue 50  Female 3
MSC 17 Adipose Tissue 43  Female 1
MSC 18 Adipose Tissue 19  Female 3
MSC 19 Adipose Tissue 24 Male 1
MSC 20 Adipose Tissue 23 Male 1
MSC 21 Adipose Tissue 24  Female 1
MSC 22 Adipose Tissue 29  Female 2

Fibroblast 1 Dermis (Breast) 42  Female 2

Fibroblast 2  Dermis (Abdomen) 62  Female 2

Fibroblast 3 Dermis (Breast) 43  Female 2

Fibroblast 4 Dermis (Breast) 18  Female 2

Fibroblast 5 Dermis (Arm) 63  Female 2

Fibroblast 6  Dermis (Abdomen) 73  Female 2

Fibroblast 7 Dermis (Ear) 64  Female 2

Fibroblast 8 Dermis (Breast) 60  Female 3

Fibroblast9  Dermis (Abdomen) 23 Female 11

Fibroblast 10 Dermis 60  Female 10
Fibroblast 11 Dermis 60  Female 5
Fibroblast 12 Dermis (Breast) 60  Female 16

Table S4. Primers for pyrosequencing assays

Primer CpG ID Sequence
C3orf35_F Biotin cg22286764 5 -TGTGTGTATTTTGTTGTTTATTTTTTGGGTTTAGGAGAA-3
C3orf35_R 5-CCTCCCTTAAAATCAATCTCCAATCATTTAATTAACTT-3"
C3orf35_seq 5°-AACTTAACTACAATCATTCACA-3"
CIDEC_F cg05684195 5°-TGAGTAGATAATTTAATTTAGGGTTGAAGAAGTTTTGT-3
CIDEC _R Biotin 5°-CATCCCCAAAAATATAAAATAATATAACTCACCTCC-3"
CIDEC_seq 5-AGATTTGTTTTTGTTTATGG-3"
SLC41A2_F cg27149093 5 -TGTGTTTGTTTTTTTGGTTTTTTTGGTAAATTA-3"
SLC41A2_R Biotin 5"-CCAAATCCAATCCTTCTATAAAACTTCTAAACATCTT-3"
SLC41A2_seq 5°-GGGAATTATAGTAGATGAATTAG-3"
TM4SF1_F Biotin ~ ¢g08124030 5 -ATAAAGAGAAGGGGGAGAAAATTTAGTAGATTATTATGTG-3"

TMA4SF1_R
TMA4SF1_seq

5-TTTCCCCATTAAAAAAATAAAACAAAATATTAACC-3°
5-AAAAATAAAACAAAATATTAACC-3

_F =forward primer; _R = reverse primer.



Supplemental Experimental Procedures

Bioinformatic procedures

The DNAm datasets (Supplemental Tables S1 and S2) were carefully evaluated with regard to the corresponding
publications. CpGs linked to X and Y chromosomes were excluded and we focused on 25,014 CpGs represented
by 27K and 450K BeadChips. DNAm levels (B-values) were quantile normalized using the R package lumi.
Principal component analysis (PCA) was performed with the R package stats using singular value decomposition
of the data matrix. Significant differentially methylated CpG-sites were identified by Limma adjusted t-test (R
package limma; p < 0.05).

Permutation assays

Bootstrapping was performed on the 27k BeadChip training set to estimate likelihood that the CpGs of the Epi-
MSC-Score provide reproducible results according to (i) difference in mean DNAm in MSCs versus fibroblasts,
and (ii) variation in DNAm levels within each of the two cell types. This method was performed 1000 times. The
results revealed that the CpG site in CIDEC (cg05684195) was on rank four (88% of replicates) and the CpG site
in C3orf35 (cg22286764) was on rank eight (73% of replicates) of all 25,014 CpGs. In analogy, we performed
the same experiment for the DNAm changes between MSCs from BM versus AT: TM4SF1 (cg08124030) was
on rank one (100% of the replicates) and SLC41A2 (cg27149093) was on rank nine (93% of the replicates). This
reanalysis supported the notion that the CpGs of the Epi-MSC-Score and of the Epi-Tissue-Score are within the
most stable CpGs sites for these comparisons.

Analysis of Epi-MSC-Score in other cell types

DNAm profiles (450k) of MSCs that were subsequently used for reprogramming into iPSCs (GSE34688), of
iPSCs (GSE34688), and of iPS-MSCs (GSE54767) were retrieved from GEO. Furthermore, we applied the Epi-
MSC-Score to DNAm profiles of blood (GSE39981), monocytes (GSE59339), and macrophages (GSE31680).
Overall, Epi-MSC-Score of these hematopoietic cells was close to zero, indicating that potentially contaminating
macrophages would hardly impact on the Epi-MSC-Score — in this regard the Epi-MSC-Score is no substitute for
immunophenotypic analysis.

Analysis of differential gene expression in genes of Epi-MSC-Score and Epi-Tissue-Score

To estimate if DNAm changes might be reflected in differential gene expression we downloaded microarray data
from GEO (all Illumina HumanHT-12 v4 platform; GPL10558). For analysis of gene expression of C3orf35 and
CIDEC (associated with Epi-MSC-Score) in MSCs versus fibroblasts we used the following profiles: for MSCs:
GSM1050328, GSM1050329, GSM1050330, GSM1050331, GSM1050332, GSM1050333, GSM1128574,
GSM1128575, GSM1276944, GSM1276947, GSM1276948, GSM1276949, GSM1350082, GSM1350083,
GSM1350088, GSM1350089, GSM1350090, GSM1515746, GSM1515747, GSM1515748, GSM1515749,
GSM1515750, GSM1515751, GSM1515752; and for fibroblasts: GSM786856, GSM786857, GSM1348171,
GSM1348172, GSM1348173, GSMS860982, GSMS860983, GSM860984, GSM1359297, GSM1359298,
GSM1359309, GSM1359310, GSM1381443, GSM1586080, GSM1586082, GSM1586085, GSM1586089,
GSM1329667, GSM 1329668, GSM 1664886, GSM 1664890, GSM1664894. To estimate gene expression levels
of SLC41A2 and TM4SF1 (associated with CpGs of the Epi-Tissue-Score) we utilized the following profiles for
MSCs from bone marrow: GSM1050328, GSM1050329, GSM1050330, GSM1050331, GSM1050332,
GSM1050333, GSM1128574, GSM1128575, GSM1276944, GSM1276947, GSM1276948, GSM1276949,
GSM1350082, GSM 1350083, GSM1350088, GSM 1350089, GSM1350090; and for MSCs from adipose tissue:
GSM1515746, GSM1515747, GSM 1515748, GSM 1515749, GSM 1515750, GSM1515751, GSM1515752. Data
were quantile normalized for comparison of relative gene expression levels.

Additional information on clonal analysis of MSCs

After two weeks, individual clones with confluence of 50% or more were counted to estimate the CFU-Fs
(colony-forming unit fibroblast-like) frequency with the L-Calc Software (Stem Cell Technologies, Canada)
(Schellenberg et al., 2012) and then harvested. In addition, we used independent 96-well plates, that were either
differentiated towards osteogenic or adipogenic lineages for two additional weeks and stained with Alizarin Red
or BODIPY, respectively (Schellenberg et al., 2012). After absorbance measurement (Tecan PRO, Switzerland)
and fluorescence analysis (EVOS, Life Technologies, USA) the DNA was harvested for pyrosequencing.
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