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FALE LMBET RFRARE MSCs Z A AMFHIEN £ F; ATNFLERNGEIEEER T4, TR
KR W) MSCs At N Fntm B F okt h GERE £ 7. &89k, UC-MSCs #= CV-MSCs
Rk B384 H, Sk B ERKTFGFNLE T, THRAERREBYET FARERGKS.
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Comparison of biological characteristics of placenta
mesenchymal stem cells derived from fetus

YI Xiao', LIU Fan', CHEN Feng', WANG Yifeng', GAO Yi’

1 Department of Gynecology, Zhujiang Hospital, South Medical University, Guangzhou 510282, Guangdong, China
2 Second Department of Hepatobiliary Surgery, Zhujiang Hospital, South Medical University, Guangzhou 510282,
Guangdong, China

Abstract: Mesenchymal stem cells (MSCs) have broad application potentials in regenerative medicine
and translational medicine. Obtaining large quantities of primary-cultured MSCs and select the most
suitable cell origin for targeted diseases are critical to research. To select the most suitable seed cells of
MSCs from different origins for clinical treatment and research, biological characteristics of MSCs from
human umbilical cord and placenta were compared. These include cell morphology, surface marker
expression, differentiation and karyotype. Transcriptome sequencing of four MSCs from fetus were
performed and the results were analyzed from the perspective of proliferation and cytokine secretion.
The results revealed that MSCs from umbilical cord (UC), amniotic membrane (AM), chorionic
membrane (CM), chorionic villi (CV) and deciduae (DC) met the minimum standards of the
International Society of Cell Therapy (ISCT) in 2006 and had the general characteristics of stem cells.
Karyotype analysis showed that MSCs derived from UC, AM, CM and CV were all from fetus except
that the DC-MSCs were from mother. Transcriptome sequencing analysis showed that hMSCs from
umbilical cord and placenta had similar gene expression patterns, while different expression patterns
were observed in specific genes involved in cell cycle, cell division, cell death, cell growth and
development. These genes play important roles in transcriptional regulation, DNA repair, DNA
replication and chromosome stability, which were momentous components of cellular or subcellular
fraction movement, cell communication, cell tissue protrusions, cytokine secretion and hormone
metabolism. Transcriptome sequencing analysis explained the differences in biological characteristics
among MSCs from different sources, while verification experiments based on the transcriptome
sequencing results showed that the proliferation and cytokine secretion capabilities of MSCs from
different sources were significantly different. In all, UC-MSCs and CV-MSCs with stronger proliferation

and higher levels of paracrine factors secretion may show their respective advantages in treating diseases.

Keywords: placenta; umbilical cord; mesenchymal stem cells; stem cells; biological characteristics;
karyotype analysis
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B R R MSCs FhFANMESRIE . IR 545
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T4, & BoNE ) 70 5 T 40 i HL AT f By
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) MSCs HA B U 1% BTG 2 Ak 350 F 3 4 fg
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o, BAREAAWRIEHGE 1R IR A AR AL
LHEA M MSC 2Z [ i Bk PR b w4 e, 4R
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4> (international society for cell therapy, ISCT)
HAREE T MSCs R fIRbRiE, [HIXSEiALhR
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(Sigma) . ¥4 FE L YL (Sigma) . JE K YLK
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(7% E AdvantageLab A H]). 6 fLt (EH
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PEAT A 9 27 R P 20 R 2 S 4 R TR e 43
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FHEE I AL P2 20 Z A1/ NBRIR, 150 xg B
L Smin i, FFE B, KBS PEE TR
b, A YR R T A R, BT
5% CO, i FM P ITHF . 3 d WEE IR 3,
3 d i 20 O R i AT A B, LSS R A
KAF DL -
132 BREARRXEFERTHBEND B SER

AT, HABE KRR,
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NSRRI R A BRSSO 37 CHEIR
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r¥Ege. 3 dINERIERE SN, 3 d a4 e f R
Al B, I AN A R DA
1.3.3 SREREBNE

W55 3 1R MSCs FIBEEE B 1L L PRI,
B IR BEE 110" A4 ffl/mL, 4R 57K 200 pL
Y B A Ay L R 7 AR R SR
PR NS : FITC /NPT AZE CDY0 (5 L), PE
/NEFEAZE CD44 (5 uL). Percp-CyTMS5.5 /MR,
Pt A2 CD105 (5 puL). APC /MiPL A& CD73
(5 pL). hMSC FHYE[RI R BT BRIE-G 4 (20 pL)
1 PE hMSC BV AR R0 BIE 54 (20 pl).
FR B E 30 min, X5 1 mL PBS PEk
2K, 150 xg .0 5 min, $#40 M0 F & F 500 pL
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W26 3 AR AL 7T T4l T 6 LR
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P3-P10 A4 2 M A% 15 R ] SFe PPk A [7] A 1 14
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IS 281110 15 8
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& F F0 £ B & F B 46 )

5% A M e B AN [/ R IR MSCs 21 i LA
10 000 ™41 il /em? (14 ¥ JBE 43 Sl 42 Fh T JC 1L 3% 45
FREErh. 720 5, S nlWc AR JC A M B O IR
FE7E—80 C o M E A5 U7 I FE R A ELISA 5
A&, R UGB A5 I A A A R -1 (Ang-1)
(Abcam, UK, ab99972) . I 4l 4= K A ¥ (HGF)
(Abcam, ab100534) JiE & R HA KK+ 1 IGF-1)
(Abcam, 100545). ¥4t EKINF (TGF) (Abcam,
ab100647) F4E N K FF (VEGF) (Abcam,
ab100662), MImifsH FiEH4Fh MSC K1

2 ZREM

21 M FREARRERXIERRTHE
RASEWNER
2.1.1 (ALABRMGEEE

P S SR B N A 8] 72 5 1 200 B RIS 3% 18]
o) T A WG B AR S R0 b, A R
TR B B AR AN IE RS, 3-10 d AT
LA N ZH L€, 7-10 d W] L2 it Bl 28 4
LU R TR R A, A ST Bk . %
10 UG MBS RFEAE . Bl 1 2 2
FUE LR T R 3 AR

1 ARRVEEZE S BRE TR TR SFERR

Morphological observation of mesenchymal stem cells isolated by tissue explant method. A, B and

Figure 1

C are day 1, day 7 and third-generation MSCs, respectively.
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TE AT VLSR5 B AT AR A TS
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AT 1R BT RS 3 A,
2.2 RV REARAG T 4 B R E AR IE

W4 R B/R, s MSCs T4 fEhx
i CD73. CD90., CDI105 ¥ e, ik
% T 95%,CD34 .CD19.CD11b.CD45 HLA-DR
PIRBATE, RIBRMLT 2%, Hik3] T H bR 40
IBIT M2 HIARAE (ISCT) (K 3).
23 MSCs FSRUREBER

MSCs BiEES 7d 24, M AWML ]
UL 240 B DA 10 27 TR 200 P o8 38 7 b A I R 4
i, 7-8 dJa, TERL T /D& i 4 i 5 g B /N il

v

B2 BEWEZSENEFTRRTHBRESZENE

11dJa, BRKEMEDIAIN . Jher O Yen]
DA PN R s BT (B 4A) . B Ry 573k
Y5 MSCs 3557 3 A AT, HIEHKBIE
SETRREAY, BRISINATEA, AP
VIR . WERAYA )G R ITTEY P  k
Zrfn, WE AN A ST, AN R B A
e (B 4B). MUMZES 1 dJs, BPAT
DAL A KT AR R, SB0RCIR, B S 40
AR, FBA PR, Je Rk IR
e /A, IERAIIE 2ot e (Bl 4C).
2.4 ZESH

3 BRI B AR, B
B BB NUZ . LB RS SR )2 R T
AR (2n), 46, XY, SHMHEMRILAGE K
B —g, WEB A AR LRI MSCs; B i [A]
TR T K (2n), 46, XX, SEEERYLA
A —3, UEHN AR IE P MSCs (K 5).

Figure 2 Morphological observation of mesenchymal stem cells isolated by enzyme digestion method. A, B
and C are day 1, day 7 and third-generation MSCs, respectively.

A ‘ B
3501 CD105 300 CD73
300} 250}
2501
- = 200}
S 200( P2 2 5ol P2
S 150+ S
100 100y
50t S0
0

102 10° 10* 10°

B3 RS MSCs BRE RS

102 10° 10* 10°

C D600 F .
250+ CD90 500 - Negative
_ 2007 _ 400
S 150} 2 300 P2
© 100t © 00k
50r 100 |

1 O 1 1 1
102 10 10* 10° 010> 10° 10* 10°

Figure 3 Flow cytometric analysis of the expression of surface markers on MSCs. (A) CD105. (B) CD73.
(C) CDY0. (D) CD34, CD19, CD116, CD45 and HLA-DR.
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4 B EERTHEMARRZEFTRTHBEEI D LEE (100x)
Figure 4 The differentiation potentials of UC-MSCs and placental MSCs. Dyeing way: A: oil red O (adipogenic
differentiation); B: alizarin red (osteogenic differentiation); C: cresyl violet (neurogenic differentiation).
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Figure 5 Karyotype analysis of MSCs from different origins.
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Figure 7 Comparison of gene expression levels of CM-MSCs and UC-MSCs. (A, B) KEGG pathway enrichment
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Figure 8 Comparison of gene expression levels of CV-MSCs and UC-MSCs. (A, B) KEGG pathway enrichment

analysis of differentially expressed genes. (C) GO enrichment analysis of differentially expressed genes.
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