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Isolation and Identification of Human Urine-derived Stem Cells
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Abstract: In order to establish an efficient and convenient system for the cultivation and identification of human urine-derived stem
cells (hUSCs ), urine samples from young volunteers were collected under aseptic conditions to isolate and culture hUSCs. The clone
assay, morphological observation, karyotype analysis, growth curve determination, surface marker detection, osteogenic and adipogenic
differentiation were utilized to identify the hUSCs. The clones of hUSCs were in three types of fiber-like, pebble-like and silk-like. For the
second passage hUSCs highly-expressed antigens CD44, CD73 and CD90, the positive rates were higher than 99.6% ; while for the lowly-
expressed antigens CD34 and CD45, the positive rates were less than 0.3%. For the sixth passage hUSCs highly-expressed antigens CD44 and
CD73, and the positive rates higher than 99.5% ; while for the lowly-expressed antigens CD34 and CD45, the positive rates were less than 0.5%.
The sixth passage hUSCs still had strong proliferative ability and stable karyotype, and was induced to differentiate into osteocyte and adipocyte.
By this research, the efficient and convenient hUSCs culture and identification systems are established.
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Al LLE 2 o0 = i 1 S 2 88 T 40 (Induced
pluripotent stem cells, iPSCs ), #5 iPSCs 1 A FH
ok TR T 2012 4, BEIY A BRI S
W EE MK hUSCs 4R N iPSCs, HARWHEES .
AP Yeft | SSEA-4 35 = IR 2 /b 2 ik H ol 5
JRAE Y iPSCs 10 SR 10 S 7 S B R 4 AR 15 3
1) iPSCs “&& 4 PEAG, T R XU K, B e 58 A
5% 1R Al i 1 Al 4 A 5 1 S B hUSCs 5240
R iPSCs. 2017 4F, & ERF = s #5906
TR G I A SC I T R IR T 40 p i, 453
TwBEEA R AIEERIE R MZ et S m
F3K1 iPSCs, f# hUSCs F FHMM BSR4}

N PR FFAF- 15 ) 240 R AT 4 Sk A oAk 11 400 i
KIE AR AN AR e T, Hoh R sy
P B T 40 B At 2 A DR IR T4 ), AAE 1972 48,
Sutherland Fll Bain Lol TE Nature 1 IRIREH 4 LR
VR B A B R B R, K SR PRI 4y s A
T EZR A TR o0, WIRE . BEeMIRIiE
SEE TSR0 R AN, 1991 4E, BFSE R B
AU REAE B A LR R R, R R R BB Y R
PRIt i] LUK 3% H A S A RS R AL 4R 2 2008
4E, Zhang %5 T VUCR I E & EGF (¥ B 4N G
LR 15 97 5 ARG 21 4 B 40 i 15 772 2L 19 55 L R &
NSRBI, 4 o NIRRT
G, HEEANMGEEA K, HAEREE, nRAZE
H a7 T A0 AN AN R A AR R, B 2k
TERE, 2B SR AT AR A R R RN R S
A0 SR IE T 40 ARG B T4 M A 25 =40 46
AR LA B THES, 751 hUSCs HAT 3
(XEFERE ST . SRR TE RLRE TT . T A T4
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XTF hUSCs RIE, BHIFA BT TIRARS .
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R SRR R AR, HARRIEIRIE bR 40 ihr ik
Y, VLB hUSCs AR /INVE B PRIE_E 2 I S A A0
AR R & BUE 3 B A B A A Lot 2 3
hUSCs HRAF7E Y Jetalk, JtmERE R irEY (1
i CD224, CD13, NR3C2, Pax2 Fl Pax8) VA K '
JUEJZ 1 Rz 20 M FrBE )2 | Bz 40 s SR S (fdE
CD146 Fl podocin ), AR /NG L2400,

R b B AR PR bR bR e XA R
R hUSCs ok A T IE, HHAAR I T 5 I Y WF1
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RS FERE I Z 100 0 RE ST, IR LT AR
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TR AN 5E S, A5 B0 A PRI 20 20 2 05 5 A 22
ART, TR XoF PRS2 L 198 35 5 A 6 5 S ik A 7 o
ZARR . G R RE S R Jr 0r B RE R AR
DR AR, e A K 28] 7 2 T 25 A e
Y€ hUSCs WY BURANAIEE . T hUSCs fEZHZ T AR
A PR A ERIERE, Fr LU hUSCs /9
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HEE L
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F A 5] : DPBS, FBS., DMEM/F12. Trypsin-
EDTA ., Defined trypsin inhibitor F1 Pen/Strep I H
Gibeo 2v Hl 5 & bR AL A KR BE SR 3L (REGM) Al
REGM Bullet kit % [ Lonza 2 %] ; Human CD34,
CD45, CD44, CD73. CD90. CD34/CD90-isotype .
CD45-isotype . CD44-isotype F1 CD73-isotype PT 14 Iy
H BD Pharmingen NI Amphotericin B e B & W
FAEWARAT BTSRRI R 5 5 e
HEg A T8 AR AW E L HARATRR A F]

FEBEAS : ESCO classIl BSC i TAEA (Airs-
tream /A F] ), SERIES II WATER JACKET CO2 Incu-
bator ( Thermo Fisher 23 #] ). cence A &5 HL (18
PR OPUER A PR F] ). Olympus {8 # 2 5
(Olympus 23 &) ). FACSAriall 3 = 41 Jf1 14 (BD 2%
A o ELFEM - R, AISIRIL, BLOERIRS
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2h MK, e, SRAMESTRAE S 30 min, R
Ul B PR OCSE B R R , HER Y, BAT
MUK X R A SR A TR . AT B PRI Y 20 mL
&3, WER BRI, a0 5 bR & 57
SR A G, B I T i IR
W55 50 mL B0, B 50 mLo Y6 400 x g £
L 6 min, 5 20 mL PBS Yk, 5 HEE
O 3 mL Primary medium, #8548 B4 .
122 B Hopy B Primary medium = 1
DMEM/F12 BEfili 55 5% H th il A 10% FPS. 100 units/
mL penicillin, 100 pg/ml streptomycin, the REGM
SingleQuot kit supplements Fl 2.5 pg/mL amphotericin
B, RE medium 42 7F RE 5&fill 55 35 3L vh il A REGM
Bullet kit,,
123 JRE T My A 5% A 3 mL Primary
medium HEAMLE , BUHA 0.19% WIREH 12 fLAkdH
FEAML . Bi% 4 A, H RE medium #5474 m 00
FHl RE medium 555, 4 2 d fe—WRM . 5535 12 d 1,
Y2 KR A LA
124 JRETHMAEAREES AR AL
H, S T B S PBS Uk, B
FH B AL 3 min, LYK 1x Defined Trypsin inhibit
2k L, AN IE TR, i 0.1% BB S
LR EEFLIERD 1 x10° 4> hUSCs, #Ric NP1, BT
37CHFA R IR, W TR L T AILAF, Arid
P2, fF P2 AU R, AL AR AR IR
FEBENL 6 x 10° 4~ hUSCs f£ A 100 mm LA, #ricHh
P3, ZJafH 100 mm M4kEEE: 7% 25 /X,
125 FRIETA A thER sl WA Y 24 fL
AL 43 B A 1 mL RE medium, 3% 43 5142
1000 4~ P2 £ hUSCs, £ 2 d #fe—k ik B 2dJq,
WA PIASFLI A, — 2 BRSO 4, s
MR —2F R 2 d AN ECH . EREFR 4 d. 6d,
8d. 10dJ5, [FIBEMHAN A% H . SRJE%T P6
& hUSCs A TA R il , 4 500 ZE B 57 2 d.
4d, 6d. 8d, 10dJFx AL H. &5, &
SR hUSCs P A I 2l o SE56 . 3 3 RS0
455, F GraphPad Prism XYL
1.2.6 JRIGTHMEMZRISEE ¥ P6 1L hUSCs K577
48 h )i, HEAHOKAIRLHE N 0.05 pe/mL [ 1;

FEWALFE 10 ho HAETH AN hUSCs , FIFREL Y 0.075
mol/L KC1 F &4 g, & T 37°C 4bH 30 min, $3
FHELRC H 4°C F¥2 Ay [ W ( DKEE IR - HIEE =1 : 3)
ZRE E 30 mine SRJFH 4°C B Y E R R R
[ E WU, 153 BUH 78 -20°C F4 1Y ¥ 308
FH 200 pL WA T 1.5 m & BT A, JFE IR
Mot PR B Y T e, Y48 30 min J5 i
Vet e, BB R

127 RIET AP I P2 48 hUSCs,
FH PBS ¥t 3 )5, P PBS B E4NIF 4k, TR
AT H 1 x 107 cells/mL, B 18 NI JCHEEY 1.5
mL EP 8, A 100 pL 4R, 43 B AA L
Y B 5 [ BT 4K CD34-isotype, CD34, CD45-isotype,
CD45, CD34-isotype+CD45-isotype, CD34+CD45,
CD90-isotype, CD90, CD44-isotype, CD44,
CD73-isotype, CD73, CD90-isotype +CD44-isotype,
CD90+CD44, CD90-isotype + CD73-isotype, CD90 +
CD73, CD90-isotype +CD44-isotype +CD73-isotype
CD90+CD44+CD73, F/MiRAIE, HOEMEE 30 min,
FH PBS ¥k 3 3@, fiNA 250 uL PBS HE 4000, 1M
S S AHE TR (R34, %) P6 fX hUSCs #E4 T
WA, flowjo FEFTEHE M7 -

1.2.8 JRIGTAHML0 el 704k BUP6 X hUSCs, #%
B8 1% 10 cells/em® BeFP a1 BA RS 19 7S FLA R,
LAIA 2 mL RE medium, 37°C, 5% CO, ¥53%. 4
IRl B IR R 2 80%, FEEFEFREL, F/NOUHTEEmM
A 3TCTRM B 5 s Fe 5. MR 3 d Tl
PRI AT 15 A5, FE 255 L PBS Mgk 3 3k
4% 2R PREEIHE 30 min, FELZEHEE, PBS
Ve 3, H0.1% B9 R LU YL A 5 min, PBS
VR 3, WA N R IR R A

1.2.9  JRIGT- AU fg 74k B P6 £ hUSCs, #%
B8 1 x 107 cells/em” R0 e Al I A S LA, &
FLIIA 2 mL RE medium, 37°C, 5% CO, ¥53%. FF4M
R A IR B2 80%, FEAEEFREE, FF/NOUTEE N
A BTCHIRM RS P FRE AW, 245,
e 37 CHMB NS A SR EB . B 14,
e AW T. A TRFI BIRACHE 4 K5, e B Il 4EHF
BHREH 154, B 1545, EHiBESW, PBSUE
V3, 4% ZRPREEREE 30 min, FFEZEH
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B, PBS PR 33, 253 : 2 W FRAYIMAL O IR IR YL
30 min, PBS P& 33, G F WLERA, KIR A 5
MR
2 R
2.1 AJRF ey o5
FEPRCAERT , 5 JRAE DT UE RS T . Al
LR, BTN AR EESR AR, Bk
PRI T AT, 78 50 mL 8508 o 028 2 1)
DUVE A KAA] . [F]— > N PRI AEA [T TR AR
B BIMTTIEW A AR, A RE R Z AT,
A B A A ZARTTTE

A PR 200 mL SRS 5 B - 8 AT 5O mL RIS 5 C
8 R 50 mL AMLEMM B0 5 D - MIHEIRIRIANIEIY 12 FLA

B1 ARETHEBASE

WA T 3 44 S AN TR R a] ) PRI A 7 PR T8
TN Sy B AR, R L ATAL, 1T SIS HE
AR Y 200 mL R RS A K 11 ARG
M TERE, T IS B A 200 mL JRIE RS K2 8
ASPRIE T A va b 5 3 44 AR IR 0 22 s AE R IR
W PRIE T4 ve A 2 T 8 AR 14 i, BHIA T
— MR Z R UE T4, eI AE PRI A st [
S22 M
22 AR e R IET R

P 2-A 7R B FRUE T 4B v B2 1 A KA 0L
TEAR] B2 W TR SR d2. d5. d8 i d11 Hf
F PR UG T A A KRS . PRI T 43R0 24 36 h 1T

®1 AERESE R RIET AL LR
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v, 200 mL 200 mL 150 mL
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Cs 12, 11, 12 9, 10, 10 8, 10, 7

TE 0V, 2R 8 AL GRIEE RIFEN ) WM IRIBIREL, C, R 8 £
W (4 PRI hUSCs (I TERERCH 5 V, R 14 4 (GRIEH R 2 h 5 ) Ik
LM IRBUATR, €, R 14 SR IR P hUSCs e BESCH 5 vV, RR
22 5 (BIEFHE 4T ) ENRBEREL, C, FR 22 SMIER R
hUSCs i efEst H

BE, REESRE, HREMIEHE. 4-5d 50
WS A SRR A M AR I% , AR 5, iR,
FA BT RE R 20 12 d, AR 12 FLARCEE AL
FERE IR PRIET i, E 20 PRI T 40 i Fe b 3
FIEZS, srBlREFirt . REONARER2ER:, Hrp
LR YERERIRS P A3 FE PR UR T A FE B AE 3 4% R I
ABAEAE, 2235 RE IR IR T 40 Fo e R — 2% i rp
FETE. W 2-D FIt7R, 223 B bR IR 200 f e 9 Fr 4
iz [ DAL RAR S, AT K i s R K Aoy 24
MK 3 AL PRI T AN S b, 7501 47 A 40
i e AR T 2 B 38— R 43 ) [ B
2.3 ASRTF e RIER S A oM

n & 3-A Fi 3-B T R, W %% 5] P2 i P6 AR
hUSCs M ANIIEA Y — . MBStk . R Fs .
b4 P2 i P6 1R hUSCs, TEFE A 77 1 A2 o 4l i B
BARKEMAE, BP6 18 hUSCs BEATRZ 3 Hr, 4
A NEE s, WELE) P6 fUIRIA T AN Fh IR &
A 46 Rk, UL R rh 4H M Y R R F R
E (K 3-C).
2.4 ANJRRTFmin ey K& o

1P 4 AT 20, FEHRP 0-2 d 4035 5, it
HH X BERS B) hUSCs 4b TR 43 5 78 2-8 d A Kl
FAR LN, UL X BEITA] hUSCs 4bF X84 305
1E 8-10 d ARG FE AW A5 F-22 , U] hUSCs &b T-F
G, Hod P2 F1 P6 AR hUSCs 4 Kl £k, vl %0 P2
& hUSCs ¥ 3578 J1HH K F P6 18 hUSCs,  BEHRESR
1R hUSCs A BT PR BRI, A T 47
AT hUSCs AHOCIFSE, SCR T P6 fAUZHTAY hUSCs
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A RE medium

Primary medium

A R IR hUSC SE PR A KOUSE 5 B - JSURHIIR 8 d AT AERE sl 5 C
JEARIETR 8 d BYREIATRETERE 5 D < JRIRTR 8 d By 22 IR vk

2 ANRIETHEBHEKES

A s P2ACAJRIETANNE 5 B - P ARASRIE TN 5 C = Po AR T A0
R

B3 ANRETFHEEEEREFSZEN N

AT H B

2.5 ABRTF e R AR

PRVE T 4 B 5 1) 72 50 T 44 B 04 A6 9 27 FRAE IR
WHAE, CAVIE R AR T 41 & %5k CD44
CD73 f1 CD90 3% 3 Fbpai®y, MILFRATR X 3 Ff
PRaBEYIEAA I hUSCs, SR KB hUSCs f4 4l & 7l st
T, AT ARIRIX 3 FIBR AR Y AN IR S A g
Sy AR, UEH hUSCs BTt R 47, Al CD44

45 ¢

-~ P2

Cell Number (10%)

0 2 4 6 8 10
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B4 P27 P6 XARETHAAI AL

CD73 F1 CD90 iX 3 bRk [al iy, FAT XX #E
éﬂiﬂ@ﬂ’]ﬁu%éﬁﬂ@h»% CD34 Fll CD45 [k ik
AT TR, AR It D50 F 1 25 200

ek P2 X hUSCs, RN AR I+ 20 i bt
JiL CD34, CD45, CD44, CD73 il CD90 Ay 3 ik .
W& 5 FiR, CD34 Hil CD45 A BT ZRA> 5I0 0.226%
F10.088%, M4tk CD34 F CD45 1) hUSCs
0.038%, Ui B 15 3% 19 hUSCs S22k 1l 2 40 i, CD44
F1 CD73 1 BH M 2R 43 51 R 99.60% F1 99.98%, Hirp
2%k CD73 I CD44 ) hUSCs /5 99.6%, i x4k
hUSCs 19 201 B 1ot B 4B FL 3. SR )5 20 Bt CD73 Al
CD44 XFHTE hUSCs #9 CD90 k&0, 151 40
R IA P CDO, Hi T %1 P2 X hUSCs Y4l
AT AR AT

ke P6 A hUSCs, TR A PRI 20 fi bt
J&i CD34, CD45, CD44. CD73 il CD90 [y 3 ik & .
WK 6 s, CD34 Fl CD45 FYBHYEZRS3 510 0.411%
F10.150%, H 3 5% 35 CD34 F1 CD45 [ hUSCs
07 0.025%, i BIFRATT 43 125 21 ) 40 B A A1 1 5 400 o
CD44 1 CD73 # BH £ 22 53 51 4 99.67% F11 99.71%,
Hrpdtgeik €D73 H1 CD44 4 hUSCs 15 99.5%, Ui
X8 hUSCs RS FI T AR LAy . SRS 43 CD73
F1 CD44 XU FHPE hUSCs ) CDOO ik 0, 15 F7E
CD73 F CD44 BT hUSCs A 95.3% Fik CDYO0,
UL AT A RS % R 40 AR R B CDO0 ik (1)



2018.34(8)

FHFE . ARBETAEN B 5% E 195

KB, H A P6 4L hUSCs 5 P2 ARUAREL, M
CD34. CD45. CD44. CD73 F1 CD9O By 2% ik 15 I 45
B oRE hUSCs Y4 f i oA A B8 k.
2.6 RE ARG F 3RS FhUSCs 1L

WKl 7-A F1 7-B s, P6 A8 hUSCs 7850 E 4 i
BRI PIES 15 dfE, TR LS, A
0.1% P RL Y, w ke Riat, RUaEE
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15 dJm, AR A T R SR, AL
O G0, m] ULFR 3 240 M A 20 A JR T o iAol Ji F SR
oAk, AR hUSCs BAT 1] 20 M A0 105 40 e ) 704
TERE.
3 itie
PRG035 ok i BT R
U SE GRS LA 2 0] AL RE T RO BUA T4, BFFEER

B
NE Q2
107 2 0.050% 0.038%
4
2 E
z ]
©
Z
& 103 E|
E 3
[T 4
1073
0 3 a3
399.7% 0.188%
T P —
2 3 4 5
0 10 10 10 10
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5 101 .Qz
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10 -
- E
e
5 . 3
‘F 10 5
x 3
=
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1
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P P L
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AL ) 78 R 2RI 0 i hUSCs i
FEE . BRI, Bigefeoe . JoBUE M. AR
BRI BE FT RS A, hUSCs BCH T 44 TR0
FAE R AR U AR, AT R B A5 .
NATTXF T hUSCs FIRIFFE i Ak k2 20 B B, 3 994 it
FEFRWIELARAERS X hUSCs BYIEEY . 78 2 a1k
RE 1A 2, F5 HLEE PRI 53 B3 H ) hUSCs mef%
B AR NFIZAE N2, T HA HaR iy e aE 1 '

A
s ]9 Qz
107 3 0.022% 0.00%
4]
o 10
B 3
]
o
Z
5107
= 3
[T
10°3F -
o 204 a3
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Ll UL LRARY | T LARA|
2 3 4 5
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L 10
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]
o
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200K
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o
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99.9% 0111%
AT e
0 10° 100 10? 10°
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AW FE AT AR G S R AR, o B R AR
Va4, FFHE T A e, B T RIE
TR B TS IR R

XPFRIE T A0 %, 24 3Rk« 4
128123 23 Uik = SN T W ool | E3 TR ik 7 I = 9 W 2
Wb WA ARG R E, RATH B IR
TET AN a5 3% 12 d )5, K0 12 fLss 4
LI . MWAHMIEARE, DRIET 4 ve e 5 A 2F

B
5] a2
107 30.128% 0.025%
4]
o 10
2 3
]
©
Z
ERTEE
[= 3
[T
1073
o 204 _ a3
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T T T T
2 3 4 5
010 10 10 10
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U B -
A BB VES 15 d 9 hUSCs 5 B« PR YL AR 15 15 d 9 hUSGs 5 C :
WA 15 d [ hUSCs 5 D« 3410 0 Je g S 15 d 19 hUSCs

B7 SARRARETHEBAESHES L

Yebf . ROUN A FERIZZERESE 3 FIES, X523
RS AR, L MBI SR, A
PRVE 240 i) 4 IR S AR SR AR &7, AT ARl 22 F
TR FAE. NP 2ok E, P2 F1 P6 £L;
hUSCs P 4R A — 225, UL AR 3
T, hUSCs WBEFHRE 1A — 2 N R, I DT
FEIRIE bR AR PR CE R LA L L
A A Y A R A ) A R
AT 7S A8 hUSCs. BT, 78 hUSCs (937 243 Hr A
Y8 PR BT RARIE, ASCR F B AR A BH
PEFRICAIZE A 0 - T %2, FFlad hUSCs =
F AR Y CD44 . CD73 Fl CDOO it & 3K 1% 1 ok 25
£ IRy B B35 hUSCs BRIl 2 1 i
A ATMIEERAFH, FEnT 6 fLrh sk CD44 Fi CD73
() hUSCs PHERER RS 99% L F, (HREELNE TR
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