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[# E] 8 @& W5 A Wharton’ s jelly 202U R 1) 57 [7] 72 55+ 41 il ( umbilical cord mesenchymal stem cells, UC-
MSCs) H2f ZLAHEELE K ( Galectins ) 2 F IR IAE I . & @& : T KM THUE AR E AR E G LB , 78 Whar-
ton” s jelly, ZHZUHGL AT I UC-MSCs . JGEEM ARG UC-MSCs JEA , F 7t 2 20 B ARG I I S e 2 ek, P 4
FHEET Y (0 ST O Yot 5 e LAkl BB 200 B A G 1D 0 ML RE T o R FH R i - 3R 5 i % X S . (reverse tran-
scription-polymerase chain reaction, RT-PCR) #:{l] UC-MSCs 7 Galectins ZZJi% 431 i) mRNA Fek 1 ¢, B 50 2 W 6
#: (enzyme-linked immunosorbent assay, ELISA) #:ill] UC-MSCs 3%3% 5 T Galectin-3 (& &, # 8 LB FT
K FRBEAAT NG BE A= K 1 UC-MSCs, 37 G20 A A6z i #1287 e 5 23k CD29/CD44/CD73/CD90 % CD105 Ffitric, ik
Fe IR T M40 R FIFRIC CD14 [ CD34 J CD45 F e HEF A 4> F HLA-DR,, 7E45E 15 5 4514 T UC-MSCs B A7 i
B HUSNS /L AE ST . UC-MSCs AT 7 mRNA /K-35 35 Galectin-1,3,4,8,9, H fE% L 40 Mg % B AR 00 7 s0 oM 3
Galectin-3 , AN [ % BE e A 20 18] 22 57 M Ge 117 3 3L (F = 16. 901, P =0.002) , {H Galectin-3 {14533 AN 545 I ] 4
Pho 4 NHAZIHEE AT LA Wharton” jelly ZHZUH i 2357 ) UC-MSCs, H UC-MSCs 1] 155308 Galectin-3,
ShiE—2 5T UC-MSCs i 5y AT B BE5E T 35 hl .

[ RE2IA] ~PFURHBES RS s M) S0 50 T2 AE s Jieaty s SE PR sk

[hESES] R392.12  [XHEFEEB] A [XZHE] 1671-167X(2013)03-0452-06

doi:10.3969/j. issn. 1671-167X. 2013. 03. 022

Expression of Galectins in umbilical cord mesenchymal stem cells
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ABSTRACT Objective: To investigate the expression of Galectins in umbilical cord mesenchymal stem
cells (UC-MSCs) from Wharton’ s jelly. Methods: Umbilical cords were obtained sterilely from full term
caesarean infants, then mesenchymal stem cells (MSCs) were isolated from Wharton’ s jelly of the um-
bilical cord via tissue cultivation. The morphology of UC-MSCs was observed under the optical micro-
scope, and its immunophenotypes were analyzed by flow cytometry. The differentiation of UC-MSCs into
the osteoblasts and adipocytes was determined utilizing von Kossa calcium node staining and oil red O
staining, respectively. The expression of Galectins at mRNA level was measured by RT-PCR. The levels
of secretory Galectin-3 in culture supernatants were detected by sandwich enzyme-linked immunosorbent
assay. Results: The UC-MSCs could be generated by tissue cultivation. Flow cytometry showed they
highly expressed membrane molecules, such as CD29, CD44, CD73, CD90 and CD105, but did not ex-
press hematopoietic specific markers (CD14, CD34, and CD45) and immune rejection related molecule
HLA-DR. UC-MSCs could differentiate into osteoblasts or adipocytes under appropriate experimental con-
ditions. At the mRNA level, Galectin-1, 3, 4, 8 and 9 were detected in UC-MSCs. And they also could
secrete soluble Galectin-3 in a cell number dependent manner. Statistical differences were obtained
among the different cell number incubation groups ( F =16.901,P =0.002). However, the secretory
manner of Galectin-3 was not time dependent. Conclusion; UC-MSCs, derived from Wharton’ s jelly,
were successfully cultured via tissue cultivation, and they could express secretory Galectin-3. All these
data laid the foundation for further detecting the immunomodulatory mechanism of UC-MSCs.
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N E B R U5 Y 18] 78 5T T 40 M ( bone marrow mesen-
chymal stem cells, BM-MSCs) , {H [R 3% Bt 72 0 A A
PERRAE L35 ME LA SZ , HLA MBS A 58 4T T fig
B LR AR WS i A DT R R Sefli BM-MSCs
KM FHIFFEZBR o [ Wharton” s jelly 2H 21
RVEA 6T IO 7 8 FEFR AT R0 S RSN
S, CLB W R MSCs 193 ek i >, [l g
A WS IE S 8] 78 5 T 40 M2 ( umbilical cord mes-
enchymal stem cells, UC-MSCs) [q] £ E. £ BM-MSCs
AR SR S RE T VR I UC-MSCs Xt 22
H B e YR A e A P e . B H R
K UC-MSCs J 4% Ho 5 1 775 18 F 0 BARBL ST A B
1y, HZ A BB 2 3K 1 117 4308 P U5 1k~ LB BE AR R
( Galectins) , 3138 1 Galectins & 3% G B 30 1 7E FH %
NERE . SA P LI Galectin f71E T 2 R 7L
SR G 15 A0 4+, e AN 2656
K20 AV Fe A H A AY Galectin-1 & Galectin4 ,Galec-
tin-7 % Galectin-12 } Galectin-14 227" 0 5 T
FEME—Fh Galectin 43 F 7] i 2 5 UC-MSCs [1) )i
PAAEH, FATRI 2K T Wharton” s jelly 241>
J81 UC-MSCs ' Galectins 731 HZR IO, XK —
RIS UC-MSCs 1 35 4 19 Bl i) HAy o 2
X

1 #EREHEE

1.1 %

BAE U B b R 5 = B e B R H &1
BPHERAAA RS 2 h NAARE, AR
REFE = B g B2 22 A0 B 22 51 23 41t i (TRB0O0006761 -
2012011) , T WFSE X G 3 2 8 i Rl =45 o
1.2 F250

FasGrow A 1] 75 Jot 40 M 2% 14 15 7 360 5 Jb o
AR EARA RA T BE IR 5557
FEXW A )N A R A RS F] 5 BB 20 A
L FRICHUAE A JE[E BD Biosciences /A #] ; Trizol |
Wik S5 & 3 H /R TaKaRa 2 7 ; Galectin-3
ELSIA {57 £ [ £ [E eBioscience 23 F] ; A 514
B AR T AR BR ARG
1.3 e
1.3.1 Wharton’ s jelly i) UC-MSCs )75
B WUBTH A B R K B PBS ) & v Pk AR
IR H AR B I, 5 7 BT 1 2.0 ~ 3.0 em
T ) /INB 32— 5 R B I ol o 7 T 4% A5 3 ik R
— 2RI K, FH A B /0 0 B2 Ik SR LY Whar-
ton’ s jelly ZHZ, Fx R HZHTT % 1.0 ~2. 0 mm /)

B, HGEME R AL PR T 75 em® B FRUR
0, OB T 37 C 5% CO, (ARFRIME0) 1 A1 RE 1 57
RIS 55 4 ~ 6 h, B SRFRMIT A fef 5C
(1) FasGrow Z& 4% I 5k T8 R A N Ak i 8 37, LLR
3 KRB SR AL, Hi3R T ~10 d J5 5N g
L LT [l 5 AR T A A 0 ST R A, 75 4 L 2
I8 5) 80% fl A B, FH & EDTA (1% 0. 25% ({RF14)
H0) R AR IR AL, 72 8 x 107 /em® fBARKG R,
1.3.2 UC-MSCs fpe R M E MR 2 P3 AU
(1) UC-MSCs,0. 25% Jig £ 11 Tl H FL I 16 5 il i PBS
PN, W R 1 x 10° A/mL, 43 32 i 4
FEor I 500 L 4 MR, FE A S wL /N
NHBELT 3 1 (phycoerythrin, PE) ol 52 i 35 1 ¢ 5t
Z ( fluorescein isothiocyanate, FITC) %5 i CD29 .
CD73 .CD90 ,CDI05 ,CD14 ,CD34 ,CD45 .HLA-DR Ef.
SERETTIAR L2/ BRPT B TgG2b [R] BN B 444, 4 C
HEGIE R 30 min, PBS SRR G T 40 o/L 25
s 4 CEE 1 h, &2 PBS & 2 5 H i = 40 i 1Y
G I 24 i 2 T 43 PR 32

1.3.3 UC-MSCs 5k 5% HIR#REY
Fie BB A= W) BB PR ] S AR ) B L i 15
SO BRIHAT . MRS oA of P3 U R
3.1 x10°/em® {192 JEHE AP T 6 FLA P, 5 40 g A=
K3k 70% RilG J5 , 8 55 3% WSO BUE 5 3 o A B
FRWGHAT IS, BRI 2 ~ 3 R 48— T & 9 B
b sE AR IR, AT 21 d [ E 4 O
PERLLIATES S g, MURIE S 01k P3 A
AT 2.1 x 10*/em® [ % BERERE T 6 FLAL R, A5
PR 3 R BT 4 — K FasGrow K5 3% 5, 175 41 il A= K 35
100% it & J5 , B 55 72 W0k Ry IR o3 4175 3 58 A 1
FRHE A AT, 3 d R AR s S R Dy R O
o8 R FR 5L B,24 h 5, 46 0] s o 16 5
TR AR IR A ST IR R 5 RS, TR
NETATE o G A B RS 4E R 7 d, B 3 K
W—I, e 40 g/ 22 5 W [ 5 40 e ) R A
ML O Jeta o Bl AR 5 70 1k i B M X BR 20
55 AR N S 55 2 B2 i A 440 i o7 A D AN A
B oA B b IR 2] FasGrow A ] 5 5t +
AN B ARG TR AR 3R

1.3.4 RT-PCR #; UC-MSCs ' Galectins % % 4y
TFEE Trizol EHEHC P3 AL UC-MSCs 2 RNA | %
FHAE 55 Ay Th 20 A )RR B vl 114 30 7 St &
FEHEIAY 2 g RNA 4% 42 jl ¢DNA J5, RT-PCR £
M UC-MSCs 7 Galectins R J& 43T mRNA 7K
KO, PCR RN 54430 94 °C,3 min;94 CAZ
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P30 s, 59 CiRk 30 s;72 CIEH 20 s, 4t 35 M
2,72 CHEAf S min, FHEP=HYLL 15 o/L B BEARHE

BEBCHLTK , SAMT T EIF IR . H BN 51
L

F 1 CGalectins FJ&4F PCR 3|4
Table 1 Galectin primers for RT-PCR

Galectin

Forward primer

Reverse primer

Galectin-1 5'-GGTCTGGTCGCCAGCAACCTGAAT-3’
Galectin-2 5'-TGGCACTGATGGCTTTGTAATT-3’
Galectin-3 5'-CCAAAGAGGGAATGATGTTGCC-3'
Galectin-4 5'-CATTCGCTGTGGCTTGGAT-3’
Galectin-7 5'-TCCAACGTCCCCCACAAGT-3’
Galectin-8 5'-CTTTAATGTTGACCTACTAGCAGG-3’
Galectin-9 5'-TCCAGTGGAACCAGGTTTGC-3"
Galectin-10 5'-TACCCGTGCCATACACAGAGGCTG-3'
Galectin-12 5'-CGGCTCCCACTGTCTCATGT-3'
Galectin-13 5'-AATGACCCACAGCTGCAGGTG-3’
Galectin-14 5'-CCTTGATGATTGTGGTACCAT-3’

18s 5'-TCGATGCTCTTAGCTGAGTGTCC-3’

5'-TGAGGCGGTTGGGGAACTTG-3'
5'-TGAGTTGCAGACAATGGTGGAT-3’
5'-TGATTGTACTGCAACAAGTGAGC-3’
5'-CAATGTGTCCACCCTCTGGAA-3'
5'-TACATGGAACCTGCTGGCATT-3'
5'-TTGTACTCCAGGCTGTGTACGC-3’
5'-CCACGTACCCTCCATCTTCAA-3’
5'-CTTATCTGGCAGCACTGAGATGCTC-3’
5'-CTGCTGCCCTCCACAAATG-3’
5'-CGTAAATGCGTATGCCATTGACC-3'
5'-GTGGGTCCTTGACAAAAGTG-3’

5'-TGATCGTCTTCGAACCTCCG-3'

1.3.5 ELISA #:1 UC-MSCs 5 3% |35 i Hh 4 b 784
Galectin-3 HyR 5 W HLIT 5= 2 P3 U UC-
MSCs , #FL 5 000 .10 000 .20 000 /> £ Jfd 11 %55 i 432
Pl 96 FLAk, 4> BIAE AN IS 3.6 .12 K 24 h i8R
It LIEWUE , 1 ELISA J5 AN 85 3% L3 Wb ooy
WA Galectin-3 ft) 323k K, ELARERANE A BR i BE
A G UL T
1.4 Giilegotr

JIT A S B g Al 2 2Rk T SPSS 16. 0 G it kit 47
IIHT o SEREE IR x5 TR, ZA R TRR
FHEAH Z 5 225307, LA o« =0. 05 K56 7K i

2 HR

2.1 Wharton’s jelly 2§ UC-MSCs 4355 J5AT M
AR IR

Wharton” s jelly il ity 2H L 42 A U BE J= 1 )
AeA, ] UL HC TR R SO A3 A U RE A 4K ) 40
vk , BN 2 - KARIE 58Uk ~F-TE 1 JRET 4ERE AL
2 JA LA SR I AR 3 70% ~80% Fili45 i) 7]
HATIHAAE A BSR40 3 b Py BT g R A=
1,3 ~5 d FFAfifLik 80% ml & s AL, BEE
AW AEAREE TR, T B A8 1 — |, JE A P
HEZ , BT IR AR
2.2  Wharton’s jelly i UC-MSCs 435 3¢ AU 4G

IO FH gt 2 L ASCAGE I P3 AR, UC-MSCs 44t Jfd 35 T
AFhrE, 45 8 7R . Wharton” s jelly SR i (1) UC-

MSCs REfS I8 B8 5 2 32 K CD29 I i 4 ffa %
MR CD44 ,CD73 .CD90 £ CD105, A~ ik CD14
CD34 [ CDAS =7l i 1fn 40 1 2 1 A 10 A S 22 HE
FHIESF HLA-DR (I 1),
2.3 UC-MSCs [ b F 20 B RS 17 40 f 75 5 1k S
YE

P3 f{, UC-MSCs 7E 5 Fl IR 15 5 o fh 35 5 5
YERR  eJa o IHPE R LL R ZL O X% S5 i 4
MHEAT R (B 2) o A T AR 55 ) 1 g
R AR BN T AR EAR GV EE R T
UL 2B, B RO 2A 5 T i85S 2 14 g 1077 4 i
JRLZE N AT WA 2L O & G g, DL IR 2D, B P Xt
HEDLIE 2C,
2.4 UC-MSCs ' Galectins {1446

st RT-PCR 4  UC-MSCs 1 Galectins [y
mRNA /K3F-F A EN, Bn UC-MSCs Fik Galectin-
1.3.4.8 19 4T mRNA, N33k Galectin2 7 .
10,12 13 F1 14 () mRNA([&]3) .,
2.5 UC-MSCs 535 s w4y WAl Galectin-3 7K
53 b

Galectin-3 112 L MHEELE 2 515 P ME—— i fix
BN, ATAEAE T2 2L A S ah i, A
SEHRAG I T E FLRE FR 45 R UC-MSCs H Galectin-3
AN b I i, UC-MSCs LA 5 000,10 000 #1120 000
TLI B EHERN T 96 £LAR, T 6 h J5 A 4h i 15 5=
- THW ELISA LA IR Galectin-3 1Y 53106 B 240 A £
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HARHS: , £ 4111 Galectin-3 ¥k B 25 A G124 &
Y (F=16.901,P =0.002, & 4A) ., 5%:4L 5 000 4~
N2 2% B M B, A FL 10 000 120 000 -4
JHI 2 Ao 5 B 21 (1) Galectin-3 & JF ¥4 18 35 14 v (i
P=0.027,)5# P =0.001) , 31 HA:F.20 00041 i1 422
TR ALY Galectin-3 Y FF i 3 75 T &L 10 000 4>
MR BB (P =0.01, K 4A) , &58i1 70y
BT, 25 B5f [B] 25 Galectin-3 V¢ B 1 22 5 A G it 2% B X

(F=21.499,P =0.002) . #47PIP LA AT, A4
Fl 6 h J5 Galectin-3 {73 h7K- V-3 3 35 T 3 h i 24
h(Fi#% P =0.006, /5% P =0.002), $i4FFL 20 000
AR EE AP 3 h 5 RIRT A I 2 b 53 W 14 T P
Galectin-3 , H43h /K V- Al 2 24,6 h J5 43 s 7K F-
REIFE W, 24 h FEEPIGGR K. MMM 6 h )5
Galectin-3f%) 43 Wb /K F- . 2 %5 T 3 h M1 24 h, /R
Galectin-3 {1453 AN A I TR (&1 4B) .

200 200 200
160F 160f 160}
g 120F | | £ 120f | £ 120t :
S 8o | M2 S 80 | 2 S sof | M2
aof M aof M a0f MJ\
0 . 0 . 0 N
100 100 107 10°  10* 10° 100 10° 10°  10* 100 100 10° 10° 10
CD29-PE CD44-PE CD73-PE
200 200 200
160 | 160 160}
E I e | @
£ 120f M2 £ 120f [ e £ 1201 |
S sof S sof G 80 ! M2
sof ] /\ aof Ml IJ\ aof [ W1
0 LA 0 : 0 P
100 100 10° 10°  10* 100 100 10¢ 10°  10* 100 100 10° 10°  10*
CDYO-FITC CD105-APC. HLA-DR-PE
200 200 200
160 | 160f | 160} |
2 10k I M2 £ 100b ' M2 = 120} ! M2
= = E
< 8o < 80f S 80f
4o 40f 4of
0 M L . 0 Ml' L 1 0 Ml- 1 1
100 10t 10° 107 10* 100 100 10° 10°  10* 100 100 1P 10°  10*
CD14-FITC CD34-FITC CDA4S-FITC.
200
160 :
£ 120f ! M2
S sof
4o
Mi
0 1 1
100 100 10° 10°  10*

Isotype-control

Bl 1 UC-MSCs iy G B
Figure 1  Analysis of the phenotype of UC-MSCs

3 it

3 EIE O N 8] 70 5T 240 i v 38 Ao i AL
RIS BE vk 1 R AR L ARSI R 4H 4
el B vk i I B Wharton” s jelly 221445 T
e A K B UC-MSCs, FEml fEiR ANy s 35 B
PR, HRE SRR AN IS e . BEJE 1)
BPEFR A BT KOs R 1S S e R A

2006 47 [l B 40 a6 77 B2 5t 60 1e) 52 5T 40 i
YerEbRiE B EIE T IR I3RS T e
(el FE T4

ATAFA , ] A AN 22 I PR AT s R N A9F 2
F W] 6] o2 v e = AL 2, iR
JTR I TTE 0 KRS R R MELL RN
B e/ 215017 45 2B F 5 G e P , OF
WO T BB 2, (B 58 JE TR AR B 367 LA DR 23
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2B AT B R @ MSCs 14 4 928 845 44 71, Tl
25 B W LA ) IS 3 T D0 1) T 3 4
T2 5t H A A e sE 28 A MTIA, PRI
AT MSCs A58 A5 ML , 217748 7 MSCs J397
PR IAIL , AT S 3fE— 2B 4T MSCs 1 I PR 1 FH 42
BEFEAHRR

LA SCEfiEiE MSCs Al i 433 1L-10 ' TGF-8 |
IDO \PGE2 \HGF F1 NO £ Ll {54y T KX T
N B 4 K NK A0 A G e 4 il v 1 (B AR TR
IR L 290 52 7 A 2 o 5 43 e S T A )
o Hi A, AT R BB 15 58 4 BH 1k MSCs 1) 2 %% I8 15 1
RN R MSCs A RETE 1 HoAt R S i £ Fh 231
WA T HARRE T DIE . Galectins JE—2K A5
S5 BN B ER RGNS T, 2 h T
PSP Py, 7 40 i 766 B L 9 0 B N [ A 928 B
O R 7 2 S T A B B AR R R S T
IFEH

Sioud 2 P Y B 5 Bk BM-MSCs 7] 26 1%
K Galectin-1 3 8 9, B J5 IR AR EK & Bl BM-
MSCs Al i 4 E R Galectin-1 F13 414 T 41
MO 3 B 3 PR, LB Galectins 225 T BM-MSCs 4
PEVA T DI BEM R A%

*

D
n
1

N
(=]
T

Galectin-3 /(pg/L)
5
1 1

I
n
T

5000 10 000

UC-MSCs

20 000 o

Galectin-3 /(pg/L)

A, negative control of osteogenic induction; B, after 21 days osteogenic
induction, the cells were positive to ailzarin red S-staining; C, negative
control of adipogenic induction; D, after 28 days adipogenic induction,
the cells were positive to Oil red O staining.

2 UC-MSCs J8i IR a5 (< 100)

Figure 2 Identification of osteogenic/adipogenic
differentiation of UC-MSC( x 100)

2 3 4 7 8 9 10 11 12 14

300 bp
200 bp

100 bp

N e - ———

M, Marker; 14, Galectin-1,2,3,4;7-12, Galectin-7,8,9,10,11,12; 14,
Galectin-14.

& 3 Galectin %4+ mRNA 1 UC-MSCs H1 315

Figure 3 The mRNA expression of Galectin family members in
UC-MSCs analyzed by agarose electrophoresis

12

24

t/h

A, the level of secretory Galectin-3 was detected after different numbers of UC-MSCs incubation for 6 h; B, the level of secretory Galectin-3 was detec-

ted after UC-MSCs incubation for different hours. * P <0.05.

4 UC-MSCs "4l Galectin-3 7K F- (195347
Figure 4 Analysis of secretory Galectin-3 in UC-MSCs

AT 7R TP Galectin-3 ] i -5 ffg i
B AN T 4 A 3% T R R AR 1 2 K455, 4 Caspase
TR AR PP B A0 IR T T S HE S R A
SR, UC-MSCs H 2R [AFER L Galectins  Jf-i@ 1 ]
PE Galectin-3 43— & 4% G 52 1 45 Ty B8 25 1] L i A
L SCHRARE

RWFFEAE I 3E37 T Wharton” s jelly S5 Jf 7
() FE 5T T4 g LAt 2 I, JIESE Galectins K431
1E UC-MSCs /) mRNA FiX[EM S5 BM-MSCs A i
A, B T H R F 1k Galectin-1.3.8.9 4 FmRNA

Ak, UC-MSCs i 3 ik Ik 7K °F 19 Galectin- 4 53+ 119
mRNA, 4, i & B UC-MSCs JRREWE S 53 WA 7T %+
P Galectin-3 , H. 4 b JE =X EL A 40 Mg 450 B A4, i
AN ELAS B TR AR 1 , 5 1T i -5 200 i B R % ik 41 )
IR o TESTMAKAY | ARSI ES e B UC-MSCs 11
Galectin-3 BJ&M3ih K F- i % 5 T Sioud 257" 238
() BM-MSCs BFFt 25 4. DL LR B TR A ST UC-
MSCs 5 BM-MSCs 2 [] G002 3 55 L 4 5 [R) $2 1 1
L

g5 LR ARSI G SR T A AR Whar-
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ton’ s jelly ZHZURIFFE] 7L BT 40, I~ T UC-
MSCs 1 Galectins FK 54+ mRNA 355 0L fnn]
W1k Galectin-3 B4 M EBL . H A, 1E 765 H
5% Galectin-3 7E UC-MSCs & #6215 Dfig v i 1F
Mo
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