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Development of predictive markers to analyze the differentiation potentials of
bone marrow-derived mesenchymal stromal cells
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We identified differentiation-predicting marker genes for bone
marrow-derived mesenchymal stromal cells (MSCs). We analyzed the correlation between the gene levels
of MSCs before and after induction of differentiation (osteogenic, chondrogenic, and adipogenic).

MSCs can have different differentiation directions and potentials depending on the source;
therefore, we confirmed the marker genes that reflect these differences among significantly
correlated genes. We selected 15, 11, and 8 predictive markers for osteogenic, adipogenic, and
chondrogenic differentiation, respectively. These genes were divided into three groups with
different potentials: one lineage, two lineages with osteogenic and adipogenic or adipogenic and
chondrogenic, and three lineages. Our results suggest that these genes will be useful in examining
the differentiation potential of MSCs before induction.
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Relative mRNA levels

GAG Xgene expressi

Gene Full name levels FEBEM (¢ ilium jaw ( t-test)
EFEMP1 EGF containing fibulin extracellular matrix protein 1 0.637* 835=209 25=209*

LIF leukemia inhibitory factor 0.603* 4731+ 687 1292=50%**

TGM2 transglutaminase 2 0.603* 106.71 £ 27.47 10.61 = 6.45 **
CDKN2D cyclin dependent kinase inhibitor 2D 0.577* 62.76 = 11.62 2.84 = 0.46 **
AURKB aurora kinase B 0.570* 744170 2.41=0.63**

E2F1 E2F transcription factor 1 0.566* 442=0.74 1.85=022**

CD74 CD74 molecule 0.565* 153.26 = 429 85349 **

ACLY ATP citrate lyase 0.531* 6.28 = 0.74 1.51 = Q.22 ***

£ 2 B EOBLTFOTTGCAGELARLRMERRICH 72 8 BinFDHBERE & RELET

“P<0.05," P<0.01,™ P<0.001
95
22 ( ) 22 ilium MSC
Jaw MSC ilium MSC
11 ilium MSC  jaw MSC 3 3 11
Gene Full name expteGs:iI::l{ l:»ie:! L Re{a five mRNA lt?\‘els
E8 0 Ilium jaw ( t-test)
ITGAS integrin subunit alpha 5 0.826%** 520=0.58 1.40=0.18 ***
MCAM melanoma cell adhesion molecule 0.812%** 118.38 2590 8.81=5.64 **
GPR37 G protein-coupled receptor 37 0.782%* 27.03+£5.17 625+4.03 **
PSMC5 proteasome 26S subunit, ATPase 5 0.769** 487=0.76 246=0.20 **
ACLEY: ATP citrate lyase 0737E% 6.28+£0.74 1.52=0.22 ***
DNCII dynein cytoplasmic 1 intermediate chain 1 0 F32EE 14.59+£1.97 3.23+0.73 ***
P4HA2 prolyl 4-hydroxylase subunit alpha 2 020 8% 9.02=1.90 2.09=0.91 **
LIF leukemia inhibitory factor 0.708** 47.31 £6.87 12.92 £ 5.00 **
ZNF185 zinc finger protein 185 with LIM domain 0.708%* 7.39+£2.84 4.13=0.26 **
CDKN2D cyclin-dependent kinase inhibitor 2D 0.703%* 62.76 £11.62 2.84 =0.46 **
DPYSL3 dihydropyrimidinase like 3 0.664** 3.78=045 2.79=0.48 **
INPPSE inositol polyphosphate-5-phosphatase E 0.650%* 5.51=0.81 3.08=0.74 **
UBE2C ubiquitin conjugating enzyme E2 C 0.612* 529=1.11 2.46=0.50 **
E2F1 E2F transcription factor 1 0.608* 442=0.74 185=0.22 **
CCNBI cyclin Bl 0.598* 446=094 2.64=041**
CD74 CD74 molecule 0.561* 153264293 8.50+3.49 **
COL7Al collagen type VII alpha 1 chain 0.561* 5.78=1.10 2.61=0.60 **
AURKB aurora kinase B 0.556* 7.44=1.70 2.41=0.63 **
AMDI adenosylmethionine decarboxylase 1 0.545%* 4.16=0.56 3.41=0.38 **
CDC20 cell division cycle 20 0.526* 7.56=1.51 3.73=0.85 **
SLC2A41 solute carrier family 2 member 1 0.526* 4.91=0.58 1.30=0.22 ***
MCM7 minichromosome maintenance complex component 7 0:517% 5.03=0.75 2.78=0.29 **
95 22
( ;3 ) " P<0.05, " P<0.01, ™ P< 0.001
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ALP =gene expression Relative mRNA levels Manhiine et

Gene Full name levels (U] ilium MSC jaw MSC FB iliumvs. FB iliumvs. jaw jaw vs FB
MCAM melanoma cell adhesion molecule 0.889** 284.71+69.92  23.23+ 14.86 71428 « NS
DNCI1 dynein cytoplasmic 1 intermediate chain 1 0.824** 32.84+4.92 7.58+ 1.72 3.68£1.18 4k axx NS

HGF hepatocyte growth factor 0.813** 142,18 +£23.03  144.12+ 2740  28.93+12.56 ... NS

HLA-DRA  mgor histocompatibility complex, class I, DR apha 0.780** 13467 + 4566.58 300.29 + 154.92 7.43+£2.95 . NS
HLA-DRB  magjor histocompatibility complex, class |1, DR beta 0.762** 121.46 + 82.43 1£0 120 & s NS
SRGN serglycin 0.727** 103.68 + 15.16 108 + 58.60 143025 .. NS *

SERPINI1 serpin family E member 1 0.724** 41.34+£991 146.51 +23.22 4524290 " "

ACLY ATP citrate lyase 0.705** 6.19+0.82 1.52+0.22 1.96£0.25 s wx NS
P4HA2 prolyl 4-hydroxylase subunit alpha 2 0.669* 8.14 £ 1.96 2.01+0.87 2.88£0.55 n.s. « NS
ITGAS integrin subunit alphab 0.648* 5.03£0.62 1.4+0.18 224022 . . N
TFPI2 tissue factor pathway inhibitor 2 0.620* 2149+5.10 33.86+18.55 2.82+1.41 ns .

KCTD12 potassium channel tetramerization domain containing 12 0.617* 29.16 £ 4.43 28.45+4.44 447+183 .. NS .

LIF leukemiainhibitory factor 0.614* 99.74+ 1558  29.06+ 11.25 1.62£0.62 s x *
PSMC5 proteasome 26S Subunit, ATPase 5 0.589* 5.32+0.87 2.92+0.24 2.63£0.58 NS NS ns
CD74 CD74 molecule 0.585% 539.76 £ 166.0  29.45+12.10 23+0.76 . * *
TRIB2 tribbles pseudokinase 2 0.579* 15.46 £ 1.76 15.89 +3.67 2712065 . NS .

IGF1 insulin like growth factor 1 0.560* 850.99 + 215.9 1242 + 262.7 1£0 ns. X
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