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Expression of stem cell marker molecules in porcine umbilical cord
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Abstract: [Objective] The present study aimed to evaluate the expression of marker molecules of stem
cells and stage-specific embryonic antigens (SSEAs) in porcine umbilical cord. [Method]) Porcine umbilical
cords were used as the material to analyze the expression of key regulatory genes including Oct4, Nanog ,
Sox2,and Rexl and SSEAs including SSEA-1, SSEA-3, and SSEA-4 by reverse transcribed polymerase
chain reaction (RT-PCR) and immunohistochemical staining. [Result] RT-PCR results demonstrated that
all the genes were positively transcribed in all porcine umbilical cord samples and the relative expression of
Nanog mRNA was significantly lower than those of Oct4 mRNA, Sox2 mRNA, and Rex1 mRNA, which
exhibited similar expression levels. Moreover, immunohistochemical staining showed that the proteins a-
gainst antibodies of Oct4,Nanog,Sox2,SSEA-1,SSEA-3 and SSEA-4 exhibited positively in tissue sections

of all umbilical cord samples,and the positive cells were mainly distributed in the Wharton’s jelly adjacent
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to umbilical tubes. [Conclusion] The study affirmed at the level of mRNA and protein that the marker mol-

ecules expressed in porcine umbilical cords and SSEAs patterns were consistent with porcine embryonic

germ cells, hinting that porcine umbilical cord contained primitively undifferentiated stem cells.

Key words: porcine;umbilical cord; stem cells; “stemness” key regulatory genes; stage-specific embry-

onic antigens (SSEAs)
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Table 1  Primer sequences,annealing temperatures and fragment lengths of the tested genes

K 519 ¥ 3 iR KR/ C FEYKE /bp
Gene Sequence Tm Product length
Octd F:5'-GCAGCGACTAT GCACAACGA-3' 60 199

. R:5'-GAGCCCAGAGTGATGACGGA-3'
Nanow F:5-TATGCCTGTGATTTGTGGGC-3' 61 915
anes R:5-GTTTCTTGACCGGGACCTTG-3' 7
a2 F:5'- CCATGCACCGCTACGACG-3' " 193

2ot R:5-TGGGAGGAAGAGGTAACCACAG-3' o .
Rea1 F.5-GCTTGTCCTCAGAGTGGATG-3' = 157

ot R.5-CAGTATGAACCAGGAAATGTCTCT-3' 0

. F:5-CGGGAAATCGTGCGTGAC-3' .

Pactin R.5-TGGAAGGTGGACAGCGAGG-3' 60 443
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7 B g BH X BEAE i hES-18 (UKGE 1) A1 EPE X B Hela 408 Gk & 2) (9 B UK 25 5 5 v I g R I A 386 BT 1)/ Tk &5
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Fig. 1 RT-PCR electrophoresis images for expression of Oct4, Nanog,Sox2 and Rex1

genes in partial samples of porcine umbilical cords

Left figures show RT-PCR electrophoresis images for expression of the tested genes in controls hES-18

cells (Lane 1) and Hela cells (Lane 2). and middle figures show that of the tested genes and right figures show that of

Bactin (the inner control) in the sample of porcine umbilical cords marked by S1,52,S3,84,S5 and S6, respectively; M. Marker DNA
K2 BEEHLADRER Octd . Nanog,Sox2 1 Rex]l mRNA HHE 3t Rz 2
Table 2 Relative expression of Oct4 ., Nanog.Sox2 and Rexl mRNA in porcine umbilical cords

FE A mRNA A XS 335 G FE A mRNA X} 2 ik
Gene Relative expression Gene Relative expression
Oct4 1.209 9+0.100 2 a Rex1 1.35224+0.049 9 a
Nanog 0.8154£0.0587b Sox2 1.499 24+0.053 1 a

T < W B0 B s AR A R B 38R 6 B S PE 25 5 (P>>0. 05) AR AR FREE R 22 5 2 (P<C0.05).,

Note:Same letters in each row indicate no significant difference (P>>0. 05), while different letters indicate significant difference (P <C

0.05).
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Sox2.SSEA-1,SSEA-3 fll SSEA-4 & [ 4t )5 . FH %
200 A [ 2 B2 b A % AR A £ | A AT (8 A B
Nanog 4 FHPE G @ (9 K i B 25T Octd | Sox2,

SSEA-1 Z fHFEH AR Y 7 FHEF G EZ B85
= #59, 1 Sox2.SSEA-1 [y % {0 F B 0 I 9 F
Oct4 . Nanog.SSEA-3 fl SSEA-4, & 2 i &5,
{21 0 R o e Tl (1 = R =BT AN e 11
Z i B MR, 2 800 07E A D RO R R
. AR H/E P25 5 (B 2) BoR, i F
A5 TG I DX 38 A A5 22 B HIOLE 1 /N A0 L Gk
2 5 O ARAE TR G



5% 5 3

N L NECRE R R0 o e R 3 A S DRSO 43

Bl 2 fE i A4 HE Qe RO i 4 5 i
A~F. Octd,Nanog,Sox2 . SSEA-1,SSEA-3 1 SSEA-4 g —Hi 1) G 41 fb e A WL 8¢,
i Sk BT 15 735 D H B — TR B P (40 G, HL HE 3t

Fig. 2 H/E and Immunohistochemical staining of tissue sections for porcine umbilical cords

A—F. The immunohistochemical staining results for the first antibodies against Oct4,Nanog, Sox2,SSEA-1,SSEA-3 and

SSEA-4,respectively,the arrows show the positively stained cells against the first antibodies; G, H. Stained by hematoxylin and eosin

R SERERKRESTEEFTALAPREANREANLEN (=20)

Table 3 Immunohistochemical analysis of pluripotent cells marker molecules expressed in
porcine umbilical cord samples (n=20)
bR+ PR/ % [ i FHE S/ %
Marker molecules Positive ratio Marker molecules Positive ratio
Oct4 85(17/20) SSEA-1 75(15/20)
Nanog 90(18/20) SSEA-3 85(17/20)
Sox2 80(16/20) SSEA-4 75(15/20)

3 T

S i I R B U A 40 B JE L ES
PN V% - (AL AR5 35 S 27 e R i i 280
T A DB 23 85 4 32 2 2 8] 58 T 1 40 L ( Meesen-
chymal stem cells, MSC) , Bt B2 — 3¢ F w2k
BN RIE ES 4R & T R BF S . (B 45
BIFRTE SR —B. A L. Jo 5 Ml Fong &5
A3 4R 8 B R MSC 3£ ik Oct4 . Nanog. Sox2.
SSEA-4, Tra-1-60 #1 Tra-1-81, {H & J SSEA-1.

SSEA-3 323k 1 25 B # AR — 3 Carlin 2457 | Lee
S 03 SR TE R K I A R R A0 35 Nanog
Oct4  Sox 2, H: v R 5% 47 B 5t 44 il 16 3% ik SSEA-4,
Hoynowski &5/ 238 , I i 45 & 5 41 i 32 35 Oced
SSEA-3, SSEA-4, Tra-1-60, ¢Kit, CD133 F1 C-
myc, ZEWLLL W58, 03 DU 51 35 5% 0 240 B Sy #4
Bh AN 5] 5 37 5% 1 2 Al 58 IR 3R 3k 52 B0 AN TR] A
AT ARSI B R 0 A1 R — 52 BB LS R I B
WAHAMER KRB RN . A%t RT-PCR Fl
£ LA 53 BT 45 R R R I T 2 ST B TR A SR R AR
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