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Isolation, culture and neural differentiation of human urine-derived stem cells
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[ Abstract] Objective To isolate human urinary stem cells (hUSC) with mesenchymal stem cells ( MSC) characteristics from
urine samples of healthy individuals, and determine the neurogenic differentiation capabilities of the cells in different neurogenic induc-
tion medium. Methods hUSC were isolated from the urine sample of normal individuals, and then cultured, passaged and identified
with flow cytometry. Then, after 14 days’ induction with 4 kinds of neurogenic induction medium, cell morphology was observed under
a light microscope, and the mRNA levels of Nestin, S100, B3-tublin and NF-200 were detected by RT-PCR. SPSS statistics 13. 0 was
used to perform the statistical analysis. Student’s ¢ test and Chi-square test were employed for comparison among groups.

Results The obtained cells derived from the urine samples of healthy adults could successfully express surface markers of MSC
(CD27", CD44", CD73", CD90", CD31", CD34", CD45™, HLA-DR™). After 14 days’ induction with neural indution medium B, C
and D, the hUSC showed spherical cell bodies with enhanced refraction and neuron-like processes. RT-PCR indicated compared with
the medium A, the mRNA levels of Nestin and SI00 were increased medium B, C, D induction, and those of B3-tublin and NF-200
were decreased after medium B and D induction. What's more, medium C induced the highest Nestin level than medium B and D,
while medium B induction obtained the highest level of SI00 than medium C and D (P<0.05). Conclusion hUSC possess the
characteristics of MSC. Medium B, C and D contribute to the differentiation of hUSC into neuron cells. Our results suggest that hUSC
can be differentiated into neural stem cells and glial subpopulations under optimized induction conditions.
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Z W, NSC 5 AR G 3505 B 2 2+ A
oo EHHTCA BFFEIESE B 35K IR 1Y MSC m] 72 145k
IR AL R A AT AR A IR YT TR )2 B
5%, NJRUIETZHM (human urinary stem cells, hUSC)
PRI T IB0BE SR 15 87 & | 22 4 TC A 45 A L, i R Iz 1]
i) R Zhang S UCHIE MR T4
EAR—FhE A Z 10 2L RE R T A0, IR T
H MSC AP, #2356 CD29 ,CD44 [ CD73,CD90
S5 MSC ARy, T TR A1 1 Bh A A i 105 400 i ok
B R A MSE ., HATX hUSC 2046 #2240
ML I AL D, A RA—, Nt — L5
hUSC 736 o 22 2 (45 NSC B B i 22 20
B0 B AT AT M AR B B A SR P R Y 48 i
MSC U285 T, LA 2 hUSC R 26175 3 T A 5%
T G A X hUSC [ B 28 258 20 it 2 1] 43 A 7
BEEAT TOFSY, LA hUSC 16 Ak i 48 2R 40 95 0
3 T ) IS B BB AR
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1.1 hUSC HyEEFffER

FEATUWCAE T 3 il e Je N T T8 7 6 b BOR T
200 ml, LA S ml HHERE R IR>), 703 5 4 % 50 ml
B0, 400 e /min B0 10 min J5 5 BT, WA
20 ml BEMRZE 1L %W ( phosphate buffer saline , PBS)
WATIR AT, 4K %2 400 %%/min B .0> 10 min, 3¢ I3,
hUSC 53 B H B 5 HA P T 0. 1% WA 6 fLAk
H1(2 ml/AL) , 7E 37°C 5% CO, K5 3R A #r & 15 9%,
hUSC 3R BI04 . 5 F12 Dulbecco # R 2 il
1% 3% 3 ( Dulbecco’ s modified eagle medium/nutrient
mixture F-12, DMEM/F12) 2% i 4- IfiL 3 . 10 ng/ml
R MM A K A F (epidermal growth factor, EGF) |
2 ng/ml Ifil/IMRIEMEAE A P (platelet-derived growth
factor, PDGF) . 1 ng/ml ¥4t K A F ( transforming
growth factor, TGF) .2 ng/ml 5 21 A\ WU ET 4k 41 g A4
F ( recombinant human fibroblast growth factor,
hFGF) 0.5 mmol/L S AL AT AUFA 24 mg/ml Bl 5 2 |
20 mg/ml FERFE T 549 ng/ml B R ZE 125 ng/ml

SRR AR R R, ARG SR 3 d e ISR A
AR, PSR 1 m/fL, & 7~10 d 53R,
5 hUSC &R 80% ~90% i , i Fil 0. 25% fi 25 (A fiff
HAER TR, AtoEs BilgFms A
REFACPEZ: 0 S H ATl
1.2 hUSC REFREYHEN

TEHX P4 hUSC,PBS ¥E¥% 2 3, LA 0. 25% R
FIESIH AL, 1% 48 L35 F 2 H (bovine serum albumin,
BSA) PhiA S5 E B AN Tk, R 41 i 2% & 10°/ml,
U2 M 200 B A 21 88 1 ( phycoerythrin,
PE) ARICHY B TP LA CD29 ,CD73 ,CDY0 ,CD34 FiI
HLA-DR , P} S R ¢ 6 &K (fluorescein isothiocy-
anate , FITC) B3 iC i) B3 BEHTIA CD44  CD31,CD45
Z £, I LU R (9 AR IC Y 1gG Bk A [H]
RIXTHAZH VK EREEHFE 30 min, $FE )5 200 5%/min
2.0 5 min, i ] PBS 35 PEIF 2B, 200 7%/ min 7
WEL S min, 5e 2 1%BSA HEIMEE 200 pl, &
Guava easyCyte (Millipore, USA) Ji 2G40 LSRG
1.3 BHESian

B P4 48 hUSC, P 5x10*/ml ¥ JEHE/ T 6 4L
M, 19 LRl & B 3k 90% ~ 100% 1), 3 AL B 431615
S BT S s, (1) TAL BR B B, fd HIERRE
DMEM . 10% 54 L7 . 100 ng/ml hFGF %5 24 h,
25 A5 ALY B 6 ] A S, (2) AR B B
K FANR BT W B 25 R IRO5 S 14 d, A M4
RO LA TR DF-12 K5 3R 3
50 ng/ml hFGF .50 ng/ml EGF .10 ng/ml i J ¥ i
2 '8 4% A F ( brain derived neurotrophic factor,
bDNF) . B B #t 28 75 5 W 2 MR G 41 Sk fi 3 19
hUSC B #2835 S W L 4 . DF-12 15 35 3%, i
50 ng/ml hFGF .50 ng/ml EGF 2% B27 i £ 41 it 15
FEOINF 1% AE 75 % 2 R ( non-essential amino
acids, NEAA) 1% L-B&M 1% R E-FHEREA-
fifi ( insulin-transferrin-selenium , ITS) &K, C B &
WP A A T2 (A) JERE BN T HALE AL
P2 ALY A3 0. 1% A9 — H EEEH.0. 1 mmol/L
THEBEE AR, D NAZ2IE TR DF-12 K55
FEH O IOME DMEM B3 58  HoAl o3 F C ik 28
WA, X RAARHIT R HE T, B
W KA 15 T 5 14 KO, 280/ 8 BT
W5 TP A IE S84k
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TH AR HUA L EL RNA | cDNA H2HUZ: 08 Superscript
Il Fast-Strand Synthesis System ( Invitrogen) a7l &5
W, Wik — R A M5 Z - Powerup Sybr Green
Master Mix ( Thermo Fischer Scientific) JZ W& % 2%
CT {8 _F#HLH LightCycler 480 system 15, 514¥)&E =
PRUERCHE N2 GAPDH, 51¥1/7 5 i Primer-BLAST
TELBLHRAS , th B AR TR BRA w5, IR
ST (£ 1),

1 Nestin S100 B3-tublin NF-200 .GAPDH EE 35| #1575

Table 1 ~ Primer sequence of Nestin, S100, B3-iublin,
NF-200 and GAPDH gene
Amplified
Gene Primer sequence
direction
Nestin Forward 5'-GCGTTGGAACAGAGGTTGGA-3’
Reverse 5'-CTGTTTCTCCTGCTCCAGGG-3'
S100 Forward 5'-GCAGCCACATTTGCAACCTT-3"
Reverse 5'-GCGTGGAACACGTTGATGAG-3'
B3-tublin Forward 5'-CAACCAGATCGGGGCCAAGT-3’
Reverse 5'-TGAAGAGATGTCCAAAGGCCC-3'
NF-200 Forward 5'-GCTGAGCTGAGGAACACCAA-3’
Reverse 5'-AGGAATTGGGCCAAAGCCAA-3’
GAPDH Forward 5'"-GGTGTGAACCATGAGAAGTATGA-3’
Reverse 5'-GAGTCCTTCCACGATACCAAAG-3’

1.5 SHitFELE

K F SPSS 13. 0 G i 5144 XoF £ dls 328 47 43
Graphpad 7. 0 A #EATER . 318 BRI 8 e 45
WE2E (w+s) o, AL LR ¢ K 30 R T 2290 B7
Ph P<0.05 HESALITFE L,

2 &% B

2.1 hUSC ERIEFEE

IEH NRRZ B R M2 6 fLiRS 7~10 d
FFUe B B AT, W RE AR (IR 1A) o 20 it 5 %%
I JERY—, RERIEESCRKFE, 14 d 2247 s Rl

EHIE 90% ~ 100% , BE X Hpk 74448, Ri452) P1
& hUSC(E 1B) . 4Hffsg s e, 26 2 kAL AR, 4t
TEAA LB ok 2E (B 10)
2.2 hUSC By MSC 4514

P4 f{ hUSC R HibrEY A AR L w25 R B
7R, hUSC #5283k CD29(99. 64% ) .CD44(97.22%) .
CD73 (99.44%) . CD90 ( 71.14%) , K~ % ik CD31
(2.66%) .CD34(0.62%) .CD45(2.22%) .HLA-DR
(0.60%) , $&7~ H MSC Sk i H % £ 1 43 fL v g
(El2),
2.3 hUSC @RaiE S5 L A E 4 pais il

WRES 14 R, A BEA TR IRIES
B Rk P WA (B 3A), Nestin, S100,
B3-tublin NF-200 FE A FK AL (K 4), B &k
TR 2 AR [ G AT R AR B S B 2 4
JHIREZEE (B 3B), C B 22175 5 W v 40 R 5 1
W AOCEE AR (8] 3C) , D R 25 S 0 h 4 i
IR P 2 40 A 2 (1 3D) o AHEE A AR
PR, B .C A1 D B 22975 W T 240 L Nestin
S100 FEHFAKEWE B A D B 4975 S W b 40
Jil B3-tublin \NF-200 $:H ik AKF-REAL, Hd C %
MBS AN Nestin FeHF KK FE=T B A1 D
B 5 TR T AN, B R 405 S P 4l i S100
RN FRKE R T C D k295 S i b 4, 22
S HAGI2EE L (P<0.05; & 4)

RIS o

hUSC Bk 55 20T &, rIR TRl — (A #E 4T 20
ObF R FAR A AR T AR IR, BRAEAT ST S
hUSC fASMF 5 2 RE 140 M J5 2E 47 R 2 AL E 5
B2 BRI i 5 N TR R S hUSC R R Y
NSC A58 T A Rl pR 2R A A0 2 L SR,

1 hUSC FEREF
Primary isolation and culture of hUSC (x50)

Figure 1

A formation of hUSC clones at 7 d; B: hUSC at passage 1; C: hUSC at passage 5; hUSC: human urinary stem cells.
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Figure 2

R hUSC REHFREWRAAMARLEE
Identification of the primary hUSC by flow cytometry

hUSC; human urinary stem cells. hUSC was identified by flow cytometry using the surface markers CD29,CD44,CD73,CD90,CD31,CD34,CD45 and
HLA-DR. White solid peaks represent the isotype controls and the grey solid peak represents the marker indicated.

A B

3 hUSC #7374 MBHAFESEPFESES 14 RHBEEWL
Figure 3 Morphological changes of hUSC after induction for 14 d in four kinds of neurogenic induction medium (x50)

A: medium A; B: medium B; C; medium C; D; medium D; hUSC: human urinary stem cells.

100 - *H
28 r 3 Medium A
70 " R Medium B
60F *
soL =M . Medium C

Medium D

Relative mRNA expression
+ =)}

[SS]

® |0
NERE Nals NERR
S100 B3-tublin NF-200
4 hUSC £ 4 MMM FIREFESE 14 XH
Nestin S100, B3-tublin [NF-200 #1834 %7k F
Figure 4 Relative expression levels of Nestin, S100, B3-tublin
and NF-200 gene in hUSC after 14 d induction

in 4 different neurogenic induction medium

0

Nestin

Compared with medium A, * P<0.05; compared with medium B
and D, *P<0.05; compared with medium C and D, 4 P<0.05.
hUSC: human urinary stem cells.
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A A3 Ak

A 5T 25 F BB FRATT Ay DA A B e N PR ¥
FEHUH hUSC, 25 5 7 H MSC R UE, 78 M Ah Ak b
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F MSC R YA [, %175 T W I 2 il H T
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