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Abstract The aim of the research was to investigate and compare the biological characteristics of hUSCs
(human urine-derived stem cells) and hUC-MSCs (human umbilical cord mesenchymal stem cells). hUSCs and hUC-
MSCs were isolated and cultured. The cell morphology was observed under microscope. Flow cytology was used
to detect the stem cell surface markers. The proliferation ability was detected by trypan blue staining and colony

formation assay. The migration ability was detected by wound-healing assay and transwell migration assay, ALP
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(alkaline phosphatase) staining, alizarin red staining, oil red O staining and alcian blue staining were performed to
evaluate the multi-directional differentiation potential. hUSCs were rice-like adherent growth cells. hUC-MSCs
were long spindle-shaped adherent cells which showed a spiral-like growth. The phenotypic analysis of the two
cells was similar, both of the cells expressed multiple mesenchymal stem cell markers, but CD24 was positively
expressed in hUC-MSCs while CD105 was positively expressed in hUSCs. The proliferation and migration abil-
ity of hUC-MSCs was superior to that of hUSCs, but the latter had stronger clonality. Both hUSCs and hUC-MSCs
had the ability of osteogenic, adipogenic and chondrogenic differentiation. The osteogenesis ability of hUC-MSCs
is stronger, while the adipogenic ability of hUSCs is stronger. We successfully isolated and cultured hUSCs with
strong proliferative capacity and multi-directional differentiation potential. Compared with hUC-MSCs, hUSCs

have similar biological characteristics and can be used as an ideal seed cell source for autologous transplantation in

regenerative medicine.
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The morphology of hUSCs in different days (A,B,C and D represent 3, 5, 7, and 9 days, respectively) and different passages (E,F,G, and H represent P3,
P35, P7, and P10, respectively); the morphology of hUC-MSCs in different passages (I,J,K and L represent P3, P6, P9, and P30, respectively).
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Fig.1 Cell morphology



[t e NS o i OV N s T G il N e s g R N 243

- 180711-Tube_001 180711-Tube_001 180711-Tube_003
~ ~ oo
(A) 25 ge PE 847
<23 <2 STE
@ g7 e
@27 agd “g]
E g EE
&3 3 -3
o107 0T 0 TG T T T T T R
CD24 FITC-A CD29 PE-A o100 1010 108
CD73 PE-A
180711-Tube_004 180711-Tube_004 180711-Tube_005
S84 sa 524
ERE gq ISAN
i Se &
21 @ %
723 = =E
=3 23 23
£ e R R e S PR SR v e
e s 0 10 1 1 1 0 1 1 1 1
57 B T | TR 113 -37 CD105 FITC-A 46 CD146 PE-A
D90 PE-A
- 180711-Tube_002 180711-Tube_002 - 180711-Tube 003
521 P ~2
gd g4 PE 8 3: FITC
35 5% 3% ad
2o b 2
s Zs = b
23 =] o_ A%
! b 2
1 VORI L. PEEZ PR T Logy o WLALALLL. WLBALL. PRALLL. PR ) T T ;IVI TTTTm TTTTm T
100 10° 10° 100 10° 0100 10°  10°  10° e s 9 g
o CD31 FITC-A 176 CD34 PE-A R i ané F]TC_/':b it
(B) SET-Tube_002 SET-Tube 003 190305-Tube_001
= &y Sl - g
= <z , =
< &Y AR [
@, Ql Q2 e er Q2 =
S &= &=
> Y Cq
~1 4 =3 Q3 Q4 =3
go-l - é— =F |
& Sy e R e [ — % Armgrme—rrrr—r e
T 1001 1001 2 ] A s 0100 10° 104 10°
132 CD24 FITC-A g 010 }JOITC—AI({ 10 119 CD3I FITC-A
190305-Tube_002 190305-Tube_003 190305-Tube 004
5] v T 2]
<z] <3 <&
2 g 2 £
% Y =] ¢ | ¢ g2
a8 a a
3 Ozl Cel
= @ Q3 Q4 2]
% °F -
39010010 10! 10¢ 10° Lo et SUR U TR (\"7[53 010 100 10t 10°
CD44 FITC-A 178 CD45 FITC-A CD105 FITC-A
CD maker
120+
kk
—_— sk
Il hUC-MSCs i *
o 90"
ES I hUCSCs
9]
)
8
= 604
Q
1}
=
Q
a
304

CD24 CD29 CD31 CD34 CD45 CD73 CD90 CD 105 CD 146

A NSRIENET-20HE; B: NS ) 785 T o s i 25 am A RIS A0 S B 17 18] 52 5 -4 i 34 28 R 2 0T i b 540 -
A: hUSCs; B: hUC-MSCs. Flow cytometry shows that both hUSCs and hUC-MSCs express most stem cell markers.
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Fig.2 Different CD surface markers of hUSCs and hUC-MSCs were detected by flow cytometry
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Fig.3 Cell proliferation and colony formation rate
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Fig.4 Cell migration ability was detected by would healing assay and transwell assay
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ALP staining after 7 days of treatment (A,E), alizarin red staining after14 days of treatment (B,F), oil red O staining after 21 days of treatment (C,G)
and alcian blue staining after 14 days of treatment (D,H) (A,B,C and D represent hUSCs; E,F,G and H represent hUC-MSCs). Arrows indicate stained

positive particles.
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Fig.5 Cell differentiation ability was evaluated by ALP staining, alizarin red staining, oil red O staining and alcian blue staining
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48 YR BE — VR R BL(Z1200mL) T3 23 21 14
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BRI -

NUSCs, $5774J8 J5 AT eSS oA 4 5.3x 107141 i,
Wi 5224 hRE, BT A3 A E0E W IG R L™
T 0T RN N —MSCsTE A LB = i Sk
HUSON T 5 AL —, P 0 T e e 2
Z R HE )1, hUC-MSCs 75 tH A %t FhUSCs
W ERE N, 24 hWNRIDRIE R 52 & s, H
hUSCs7E24 htik Bl T 75% 4 A7 A 2 SR,
AW TR IhUC-MSCsTESFE . 1T S o ik ae
[f #RhUSCs A B i I A 5, 3X 9 5 1 N AT 72 45
FARAL, 2 W 78N, hUC-MSCsH4 5 fig /7 95 &5
T HBEEHLURIAIMSC, HBMSCsH F 38 [ 4>
T8 BB, E B AT R B /X HE EhUC-MSCs#&
ABM-MSCHIK H /NE & FIMSCE 58, HAA 5 Y
iﬁ‘&m]o

hUSCs )32 i T 4L TAE I 7T, AN R
RY () 5 W) S2 56 30F SEhUSCs 2 55 70 WA VE Y, RE kst
TheE. B TheE. RIEFELNThE L LB E
JH JUE Dy G753, AHiE 5 45 R R, hUSCs5hUC-
MSCsAHAL, 13 4 56 1 8] 70 5 40 f R, 3RaK 2 Fb
() 78 51 40 M 2 i bs 54, B RIS EK g
71, K RAFI 2 0 ignRe, H T B AR T ik 5
G BEHE R R L DRI 2 T B 8 R M 55 5 T 45 %
J&, AT, B LE H M TR T LR
JeiE FEBMSCs, K 2 U AR il v] DUAR e #EhUC-
MSCs, 1fii H A& F 16 U mf DL 6 1 hUSCs. 25 EFr
R, 8 I T8 A 475 5 v SR R IR P A T A e 2H
ST RR P A — Fh B AR P41 B R IR
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