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Pyrosequencing Detection of OCT4 Promoter Methylation in
Differentiation of Rat Bone Marrow—derived Liver Mesenchymal

Stem Cells
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Abstract: It has been confirmed that bone marrow mesenchymal stem cells have the potential to differentiate
into hepatocytes, however, the related regulation mechanism has not been elucidated. To explore the specific
mechanism, OCT4 gene promoter methylation variation was detected in differentiation induction of rat bone
marrow—derived liver stem cells (RBMLSCs) into hepatocytes in vitro. RBMLSCs were induced by 25 pg/L
recombinant human hepatocyte growth factor and 0.1 nmol/L. dexamethasone. DNA and RNA were extracted
from cells at different time points (day 0, 7 and 14) after induction. Fluorescence quantitative PCR  (FQ-
PCR) was performed to detect OCT4 and albumin (Alb) mRNA expression. Pyrosequencing was performed to
detect methylation variation of 4 CpG sites in OCT4 promoter. During cell differentiation, Alb mRNA ex—
pression was increased significantly (P<0.05), but 0CT4 mRNA was decreased significantly (P<0.005) at day
7 and day 14. Methylation frequency of the first 3 CpG sites in OCT4 promoter upstream was increased sig—
nificantly (P<0.001), but the 4th CpG site had no obvious methylation change. The results showed that the
hypermethylation of OCT4 promoter may lead to the decline of its mRNA expression, disappearance of
RBMLSCs pluripotency, but that the 4th CpG site might not be involved in the regulating process.
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PR ANML . R AR A 2R AR, B 2 m)
A IEREY B A 7 o T A — SRR T
(Y AR T, 34k ok S 200 B ) bl g s e ™, A R
B LRI 0 —FIEST F-Be o SRTIREE X &
i 5] 70 5T T 20 AR A R AE SR, — S 17 THIAE 4
B, FAEH BN S L HHRRE Y A& 4 . Rubio S5
Fx 1 g 20 ORI ) ) 78 o T2 B e AR A 2 ARG
FRJa A & BUEME AR B, Li SEA0) % BN ]
Fo T A M TE A A RS g 1) K AR R AE G
W, BB ) 72 5T 20 M % 23 A SR P ML TR AT 5 K
HIRAMIRTE

ZREVESEI OCTA X 4R T 20 i i 22 V5 R
Ao HA F VR, SRR 2 e v o fe:
ME] OCT4 (33K Atlasi e 5 41 204 & B0
OCTA WFGE S R AE W ARDE . Ezeh %ME
e D e AL R I 2] 22 T T 4 i BE AL (4
OCTA NANOG)HIZRIK A FWEAL - HINTTE, K
P RIAE 2 2 a an i rh i 2Rk K 5 A s+
FAAT S8, HEDG T8 B 3R e it e K24k
WA IR TR B T, TR T4 0CT4 13Kk
TKV-5 )5 2 AR B AR BE DG R AT R 78 00 B
AFFEREAER A BETREH-T40M (rat bone mar-
row—derived liver stem cells, RBMLSCs)i%% 5 A Ji-4fl
FfL AR b, 0 AR IR I e S i s AN OCT4
JA S84 CpG A B K, DUB#E— 22
B AT 3 A s L Bl

1 HESF®

I

=B DMEM F12 5555532 [E Hyclone 24 H]);
BN G 24F M35 (UL A3 Biolnd A H)); B & -
W75 % (3£ [H Gibeo 22 H)); 0.25% ki -EDTA (3%
[ Gibco 24 ]); B AN HFAIMAE A (35 [ Pe-
protech 23 H]); DNA #2005 & (32 [E Promega 2
Fl); RNA 2GR 832 [H Omega 23 F]); DNA H
FAL BRI & (FEE Qiagen 24 ), FEBERRN T
A& (P2 Qiagen 24 H]); eDNA 2H—HEH MU
H & (Fit Roche 23 H]); FQ-PCR AH & (It
Roche /A l); ANTP(£E[E Qiagen 22 Fl)o

(Life Science Research, 2016, 20(2): 113~118)

1.2 ZHpaLESE
12.1 mpaszsk

W4 A< PR 4H R A7 19 CD90*Lin~ RBMLSCs &
INE RS TR R (= DMEM F12
R0 M+ EE-HER), BT
37 C% 5% CO, Wisairh 3555, B 3 d I —Ik, £}
MK 2 80%I5 ] 0.25%Jl-EDTA AL,
122 @mieiks

S ARSI R 1 T R, U
FRES AR RN, KTl RR
H (FHE DMEM F12 B3R 3E+10% 64 M35 + 5 55
R-BERE K25 p/L BA AT EA K HE F+0.1
nmol/L i FEKIN)HA T T 504k, B 3 d MK —IK,
LT 14 do ShAWER A AR S o bt
FIER, HHEEFE0d.7d 14 d B HIEE R
B IE S A i LR, IRl B R 8RR &S I
SRSey , BRSS9 RBMLSCs S FRZH, AR 40
M5 S AN [T E] 53 0 d 0.7 d 41014 d 4,
1.3 PWHE=Z PCR
13.1 RNA #4325

Fie B RNA $2 G 6 B LY 1x10° >4
g H 4R EC RNA, 28 ND—-1000 4366 BE 3146 1
FEEE KT 1.9, (-7 F-20 CH .
1.3.2 cDNA % —48& 5%,

I FiA TA AR FRE (R 1. 7K E
Al A AR S, Ul I H] 20 wL RVAK R,
A ABIL 7900 PCR Y (3£ ABI 23 w))5#E 25 C
10 min 50 °C 60 min BB N ZEL, ZJ5 85 Tl
5 min KGR, B BoKiE, -20 CR IR
e o
133 % k% % PCR

UK bl S, i B A R A &R
ZJE A E A 96 fLAR, 1 500 g £5.0> 2 min;
B A Roche LightCycler 480 PCR 1% (Fi 1
Roche 28 H))H, #% 95 C721%: 10 5,60 ‘CiIB K 20 s,
72 CHEA 20 s, 45 DMFIAYIE R o FIARXS &
A PCR 450,
14 BoHFHRELSH
1.4.1 DNA #9325

i B DNA $2IGR ) £ B2 1x10° >4
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&1 Alb % OCT4 FQ-PCR 5|#1F 7l
Table 1 Alb and OCT4 FQ-PCR primer sequences

Genes Primer sequences Length/bp Annealing temperature /°C GC content/(%)
Alb F TACACCCAGAAAGCACCTCA 20 57.8 50.0
R TACACCCAGAAAGCACCTCA 20 59.8 55.0
OCT4 F GGACACCTGGCTTCAGACTT 20 59.8 55.0
R TCCCTCCACAGAACTCGTATG 21 60.0 52.4
GADPH F ACCACAGTCCATGCCATCAC 20 59.8 55.0
R TCCACCACCACCCTGTTGCTGTA 23 63.7 56.5

o rP$EEC DNA, 48 ND—1000 43566 B 46 g
HEEEHRT 1.6, B-AFF-20 CEH.
1.42 DNA & T#REL 2154

Fie AR AR S Ui B 45, 7E 200 pL PCR
B A, MRS G EIRBCE, F PCR
{OREAT DNA $5 40RO, S8 E R 95 CAR Pk
5 min, 60 °C& 1% 25 min, 95 CZ5VE 5 min, 60 CHE
4 85 min, 95 CZEM: 5 min, 60 °C&E P 175 min,
20 Cit A,
143 WA PCR R &

PEEL OCT4 ' &R 67 5 B +1 £-364 bp
B 9 2L s 7 X3, 75 4 4> CpG s (B 1). 51
Y PyroMark Assay Design 2.0 511(3% 2 ). HR¥E
Ut B L] 50 wL WA R, 95 CHA 3 min,
94 CAEE: 30 s, 50 CiB 2k 30 s, 72 CHEfH 1 min,

. Y

PYRO 1

—_—

PYRO 2
—

2216 bp =206 bp ~164 bp ~115 bp +1 bp
1 OCT4 BEh FRAZEEFT!
S'UTR # 5'3E 813 X ATG A4 FAaI &, L EFIELRT
CpG 425, Z Bl 5 /551 (PYRO 1-2-3)% £ B 2T L&A
CpG 4% %,
Fig.1 The nucleotide sequence of OCT4 promoter
5'"UTR: 5'untranslated region, ATG: Transcription start site.

PYRO 3

The red boxes represent CpG sites. The three fragments ana-

lyzed by sequencing cover all CpG sites in promoter.

*2

28 40 MEAY I, 72 CERHED 7 min,
1.4.4  BERERN A

7 96 L PCR Al Hraeisd B R N 45 6
2 pL, RSk FASE IR PCR HE A 40 L
BRGEME (TS 1.5 pb), 85 CAEHE 2 min,
H Z L5 1) S5 VEAGR k Fesg o TR
KBTI ATRYIR A JHHR A9 X 4 b ANTP, #
A S 96 FL I W AR LA Pyrosequencing £l
1 (PyroMark Q96 ID, &[E Qiagen 2 F))IEAT IV,
Pyro Q-CpG # M4 A 43 Hr M7 i R AR
1.5 SitFESH

B FGEH2E  Br A SPSS 19.0 HHE S 645
Ho SLPE R B R IR R AR R
Ay, ZHIAI 2 S5 22 55 SR ] LSD B:, T B AR
I >% H] Dunnett T3 #6555 )77 AR, P<0.05 2 5%
BEIFE L

2 R

2.1 RBMLSCs HiE#FFiFES oL

53 JJ5 B9 CD90*Lin- RBMLSCs 4 jd 43 4 35
5], BB —, BIRTE . 29 48 h J5 FEAR I BE
AR, BRBIE, £9%2EmR (& 24); RinA
25 pg/L A AN AE R £ 0.1 nmol/L Mt
FEAPAT A ICH B 281k (&l 2B); 552 7 d i)
i R RKBRIE . ZHIRAK, R R (E
2C); 52 14 d PR —aE AR (5], N 4 s
HZ (& 2D).

BRHNRBRSIMFIIRENERCHNE

Table 2 The primer sequences and biotin—labeled locus of each segment to be sequenced

Primer sequences

Biotin-labeled locus

PRYO 1-F 5'-TGGAGAAGTGAAAGAGATAGAGT-3'

PRYO 1-R 5'-CCAATCCCACCCTCTAACCTTAA-3’ 5’ Biotin
PRYO 1-S 5'-GAAGGTTTATTTGGTTGT-3'

PRYO 2-F 5'-GAGGAATGTGGAGAAGTGAAAGAGATAG-3’ 5’ Biotin
PRYO 2-R 5'-CCCAATCCCACCCTCTAACCTTAA-3’

PRYO 2-S 5'-AGTTTTTTAGATTTTAGGTAAATT-3’

PRYO 3-F 5'-TGGAGAAGTGAAAGAGATAGAGT-3' 5’ Biotin
PRYO 3-R 5'-CCAATCCCACCCTCTAACCTTAA-3’

PRYO 3-S 5'-CTTAACCTCTAACCCC-3’
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D)

2 RBMLSCs %55 4 B4 B T2 2 HHE
(A)R#HF,4x10 A K ;(B) #F £ 0 d,4x10 32K 5(C) 5
£7d,10x10 % X ;(D) HF £ 14 d,10x10 3 K,
Fig.2 The morphology of RBMLSCs induced into hepa—
tocytes
(A) Non-differentiation, 4x10 magnification; (B) O d after in-
(C) 7 d after induction, 10x10
magnification; (D) 14 d after induction, 10x10 magnification.
2.2 RBMLSCs %S 4 B #4 BT 4 A 4B X B E Y
Rik

B RS, 0 d 441 Alb Al OCT4
mRNA FB 5RO B8k, B2
7 d 5}, Alb mRNA 5 R -EAHAH IS I T 5.22
& (P=0.025), 1 OCT4 mRNA 23k R % 0.23
f&  (P=0.003); 5% 14 d i, Alb mRNA 5Rk4)
TR ELIG N T 14.7 £% (P=0.000), i OCT4 mR-
NA FEMPE—4 T ZE 0.055 £ (P<0.000)(%13).

duction, 4x10 magnification;

201 mm Alb

skkok
= OCT4

154
10

*
| i

ek okok

o lemem Bl = :

7d 14 d

non—differentiation 0 d

Relative quantification

3 Alb % OCT4 i) mRNA Fi%x
Fig.3 Alb and OCT4 mRNA expressions
* P<0.05, **P<0.005, ***P<0.001.

23 OCT4 BohTRENLSH

OCT4 15T 4 i i 43 Ak v e 25 S22 16
SR HZRE KO 5 Ja s 7 H SRR B 10 56 R AT A
HIRf . % RBMLSCs 1755 204k oA U H- 20 i 3 2
W OCT4 Ji 8 P47 T W L R gl e, &l 4
N OCTA #tsJi 8 F X 1 A BRI 7 . T
UL W B, TP s/, IR ANEE R 5 Gen-
Bank YR —E. i H., A 4 4 CpG 7 44
Hr, 1 3 A4 CpG A7 i 35 S Hh AN [ 8 B 1 FR L
b (B 5). BERE 20% K X 43 i H AL AR HY 324k
BB, R I AE kB AR, AR IR
fo, Hodr 7 d 21 CpG 1-2-3 HIEARHARE T 0 d
AT, Z2F7H G2 EE X (P=0.000); 14 d
4 CpG 1-2-3 MEALSRE T 7 d 4.0 d H K%
R4, ZRA5TEE L (P=0.000); 1 CpG
4 FEA AR TGITFE L (P>0.05), B GC
SAES R T R H L (R 3).

3 g

OCT4 PerE 2 T A0 i 3 A otk i firiz, 3
5Z ML NI E S5 LIF Wnt % Tef-8 % £ ff
U OCTA @RS IMID1A FJMJD2C
LR, (F Z 581 P FRRg 3R, P E SOX-2.
NANOG %53 P 2 5 4 i 22 v R A 3 30
H12, Rodda ZEFSEIAR, OCTA J& T2 ReMESEA
AT TR )Z R, KA NANOG FEF I
i 22 P Ik R G20 B %) Z2 REPEIEA TR . SR
WRRG T4 s e 0CT4, BMELELE NANOG (13
ik, TR RRYERE A LR, SR oA i
FEFW, BT OCTA B R 40 475 8K e 4
FrHE A B 2 RE T R, X R AT 4 i
OCT4 FELERF Z 0 A 3 W A E R 7 s A
FrE—2E BT

DNA L Ab 2 —Fh B SR s &1, 76T
YN fE AR HE RN M IE R ThRE (AR X

®3 OCT4 BEHTF CpG i REMIAE
Table 3 Methylation frequency of 4 CpG sites in OCT4 promoter

1(%)

CpG sites 1 2 3 4
Non-differentiation 14.33+1.528 13.33+2.517 16.67+0.577 19.33+1.528
0d 18.00+3.000 14.00+1.000 15.33+1.528 19.00+1.000
7d 47.33+2.082° 46.33+0.577" 41.33+2.082¢ 19.33+£2.517
14 d 72.67+1.528" 85.67+1.528" 96.67+1.155" 18.33+1.528

E: CpG A28 FAACIRE VL ks AFoa 7 d A5 A HALLE 0 d 4 P<0.001; b. 14 d 415 A 540 0 d % 7 d 48

WAL BT P<0.001,

Notes: Methylation frequency of all CpG sites was presented as x+s. a. P<0.001 versus non—differentiation and 0 d groups; b. P<

0.001 versus non—differentiation, 0 d and 7 d groups.
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B

700 | 1 |

| h ]\ 1. | g S . S O |

B4 0CT4 BohFHRENEBRBRIEFE

A~C: KL 4 A CpG 45 & ;D~F: 0 d 2189 4 A CpG 15 & ;G~1: 7 d 4149 4 A CpG 4% ;J~L: 14 d 4089 4 A CpG 42

¥

e

Fig.4 Pyrosequencing maps of OCT4 promoter methylation

A~C: Four CpG sites of non—differentiation group; D~F: Four CpG sites of 0 d group; G~I: Four CpG sites of 7 d group; J~L:

Four CpG sites of 14 d group.

100 == CpG 1 Hk

S

< = CpG 2 -

g 807 == CpG 3

% 601 2z CpG 4(GC hox)* .

&

£ 407 I

g

= U If;ﬁf |

non—differentiation 0 d 7d 14 d

5 OCT4 REhFRENME

*P<0.001, 5 A L2 & 0 d A8 R **P<0.001, 5 K &
M2 0 d 28R 7 d ZeARrts,

Fig.5 OCT4 promoter methylation frequency

*P<0.001 versus non-differentiation and 0 d groups,
*#P<0.001 versus non—differentiation, 0 d and 7 d groups.

P fa AR DL K B DA Bl P e 2 G EE A
FRUeT, DNA HYEARH A A ) 4% = 2R BT i
Bl bW E SR 5 Gk S R R ] 0 SR 4
G, BREBAEAET CpG TR, RILE
ZERY LD S U BT S CpG A BRI XI5k
PR CpG o IR RW], JER t H R b
T R4 e PRI SAS A e e, 3 T 552 i B R
FIZRIB HE, H R b2 B Ao A I 3 B = 2 1
IR PCR \DNA B 3200 57 7% (Sanger 1)\ H
SAC U i th 200 B s, LA E 2
of TR R ARG 35, 40 PR EAR R 4% PCR B
{7 A5 b X 8 B AL R T A1, fH F ik 2y vk H

FE 0T I R AL R4 T S A, ASBE XS HE S CpG
N7 1 ) R AT R A TR B 1 A, AR TR
WPk — S A I DNA R AL i 7 1%, REAS
B SRR 53 A7 B — 1> CpG AL F AR K- |
ARl AR LR AR M DNA PRl F 564
F14) B % I 4 I R M B 72 A PR W I, AE T
Bk A R, AR AR FR LA % e g e 1 5 H 5 LA g
U I 2 1 (14) b R T SR S AR AR,
AWFFE I EE ST T RBMLSCs AR M5 35 F K
AIF AR R, I M F] RBMLSCs 55 2
7d 2 Alb Rk, HAFAERE, 2 14 d
PE—2 (& 2, 1 3). FAGEERRSRUERE T 76/
BB F) 70 T T A i e FE v 0CT4 F L S
HRIKM KR, (BT RAMEE T, A
T ELAREEAS CpG A AL 44k 1 AT B
R o E L AR vkt 5 A S I
B, T AHER CpG A S ARRR R, R T R UEN 7
HAERR T, FRATH B 890 o0 L = B Y o A&
RBMLSCs 43k, OCT4 JA 8+ CpG i 3 M5
F AR RIS 5 L T OCTA mRNA 635 TR, T-40
ML ZReEI 2, (H5 4 A4S0, BY GC &0 AR
b, &M CC GVTREAS 5k (A 5),
AHIEGE R, FERA IR I v A T FE S AL A
HERIL L ER IR, RSB AI B
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