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Time- and concentration-dependent effect of 5-aza-2'-deoxycytidine and trichostain A on H19 gene expression in

nuclear donor cells
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[ABSTRACT] Objective: To study the time- and concentration-dependent effect of DNA methyltransferase inhibitor 5-aza-2'-
deoxycytidine(5-aza-dC) and histone deacetylase inhibitor trichostatin ACTSA) on the expression of H19 gene in nuclear donor
cells. Methods: Donor cells (fibroblast-like cells from tail tip of mice) were treated with 5-aza-dC and TSA at different
concentrations for different time periods. The expression of H19 was determined by real-time PCR after treatment. Results; The
expression of H19 was not significantly different between groups treated with different concentrations of 5-aza-dC, but the
expression of H19 was increased with the increase of treatment time. TSA decreased H19 expression, but not in a time-dependent
manner. Conclusion; Long time exposure to low concentration of 5-aza-dC can increase the expression of H19; TSA can decrease
the expression of H19,which provides a basis for selection of epigenetic modification inhibitor and later study on imprinting in
somatic cell nuclear transfer.
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Wil 5 22 1] =F (R AE A 40 7 v [ (R RS D) B T
TEIR YT M 5 B 1 20y ) 5 i A5 28 45 07 ThD )42 TR O 1)
FHTT 28 52 G TE . A% 40 M 2 52 v 44 200 i o B2 003 110
KA R Z — . VR B30 1Y A A2 40 M 2 46 55 5 B K
R ROy M 2 A A T R v AR ROk
I R BE 23 AR A 4 B, 44 200 P A G Ak ok R o, 4 A
ARAT T B S0 DNA FI YL €8 5 114 3= 0 35t 1% 18 1
(epigenetic modification) , {H 24 A 20 it 12 4% £ A &=
K B0 ) 20 B AR A B b 20 2 5 T g B (repro-
gramming) , ZFRFFE R R WG, FEMRES S
Z K U0 AH [R] A% SF 40 (nuclear equivalency) . MU
AR BRSO, WS A AE T A% 40 i
o 1) UL AE M 4 52 el B S Y R g R R R A IR 1
H I 25 W) & R TS AR AE T BE AR A0 b Y R 0 g5
erric s A B T H AR BRI g m . DNA B &L
FALEE 11 £ T Ak 2 2 WL 358 14 16 Wi 1) 0 2 20 R 4
PP L e % Tl 0 #f] 79) S5-I A ML AT (5-aza-2'-de-
oxycytidine, 5-aza-dC) 1 4 25 H 2 £ Wk 5 [ 40 4
Sl 5% 2 A (trichostatin A, TSA) /& H 7 &
2 i, 5 R IF 5 v 25 B 3R L35 A% b i B P 1Y T b 24
Yy, O WU —E RCR

H19 & 5 . % 300 B3 ik P, 2 — o A 4 9 5
SEDR L AE R iR RIS 2 0 e B SR AT HI19 9 &
B AR IR 2 v BRI B v AR A Y R
Z—, B O WL AT 4 FE Al B 2w O A X A0
Grandjean 45" F 2 2 05 75 R TSA 520 AR iR
BUEF AR A0 L H19 B3R5 . M A 58 4 1) 52 B o 1
PCR A A [7) 4k B 5-aza-dC K TSA 1E A [a] i}
(] %of B FE R BUAT A A B H19 BE PR 58 1Y 52

1 MBFFE

1.1 EZHHARXA  C57BL/6 Fil DBA/2 /NI
H S Wk U 28 5256 2l W Fh - rhoss B Ay ol L G
S H Toyobo 24wl . SE B E & PCR il 7 £
SYBR Premix Ex Taq™ My H k% TaKaRa 2 #,
KSOM (K™ -modified simplex optimized medium) JI&
BaER SR H 25 F Specialty Media 23 & , H 435
Joke o B 4 A 56 [E Sigma A H

1.2 miFgeimpayzinsssh MHEER8~9
JH Y B6D2F1(C57BL/6 X DBA/2) M BT 340 2R .
HEAT JRAR S I AUAL AR, 15 3% T & 1090 16 4F 1 iE 1Y
DMEM/F12 st 75 4 g %5 B 24 50 Y0 B 45 T
ANIRIH B (0,0, 01,0. 08,0, 3 F1 1. 25 pmol/ L) 5-aza-dC
AbFE 24 b JE HEAT B RNA A4 ; 3045 70, 33 pmol/L
) TSA 435 4b B 0,.6.12,18 F1 24 h J5#E47 & RNA

BRI 54T 1. 25 pmol/L 5-aza-dC AL B 24 h J5 4k
ZL7E 0. 3 pmol/L 5-aza-dC Ab 3 48 h J5 # 17 & RNA
B4 (5-aza-dC-long) , Bl & 5-aza-dC, 4k 2L H M 5;
7% 1 JHE HEAT S RNA W2 (TW) . R 5T ]
254 4k B 20 I AE A %) BB (Un-treated) ,

1.3 % RNA #3384 cDNA #94 % 1 ml TR-
Tzol I 1 X 10° A 4 i L ¢ 8 B J7 12 4ih 45 40 g
B RNA, DL ooligoT20 H519. B it A RNA 0.5
pg RBNR 0 A SR & AR DO 5 L cDNA,
1.4 Real-time PCR & &40 H19 ¢4t &k B
38 cDNA 729 1 pl BEEH. DL GAPDH 1E N 2
HELFIH SYBR Green 94 RHSZI 5E 5 PCR # 1 H19
FEHTER R AL BRA H AE X ik, H19 L5 14.5-
GTC CCC AGC CGC CAC AAC ATC-3', FiF5 9.
5'-GGG CCC TTT CCG CAC CAG TC-3';GAPDH |
W54 :5'-ACC ACA GTC CAT GCC ATC AC-3',F
W51 % . 5'-TCC ACC ACC CTG TTG CTG TA-3',
S PCR R 4540 . 95°C A8 PE 10 5;95°C5 s,60°C
40 5,40 MEF, BOHMES 3 WHCEME ., LR A
FLH AT R RE A0 H19 JE IR Y 360k B o JLUERE 5
(Calibrator) TS AR X 2Rk &,

1.5 EHIEGH R AASER SRS, L
B6D2F1 BBk 241 i 4y i BT 32 4K L 43 5 LA TSA A ¥ 0 h
F112 h B BURE 2 B 2T 2 41 i o A At 4R 11 4 1k 200 it
TEFE P R R IR B KSOM #E47T (R 4h 85 % i N
TSAO 4 A1 TSA12 4,

1.6 it [ SAS 6. 12 it a8 84 %t
SRR VAT G M. P<<0. 05 B ERFHAAS
K-8

2 & B

2.1 REEE 5-aza-dC & s H19 Rk 69 %k
ZE R0 R [R H E 1Y 5-aza-dC AL PR 2 18] DA B 5
ARACFRAH R H19 0y Kk ToB 8 22 5 (8 D,
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Fig 1 Relative expression of H19 in

donor cells treated with 5-aza-dC
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2.2 TSA & AR BN HIO ikt Heh  EIR
FW A TSA WAFET ,H19 23k 52 Pk HEE
A B R) B9 R R, T R R B TG e AR (] 2)

15T
10 [ % T
T L3
| H H
0
0 6 12 18

Time of TSA treatment #/h

Relative expression

24

B 2 TSAAEREREGMZAE/P H19 B8 RIE
Fig 2 Relative expression of H19 in
donor cells treated with TSA
*P<C0.05 wvs 0 h group (No TSA treatment)
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Fig 3 Relative expression of H19 in donor
cells treated under different conditions
Un-treated: Without 5-aza-dC; 5-aza-dC: Treated with 1. 25
pmol/L 5-aza-dC for 24 h; 5-aza-dC-long: After treated with 1. 25
pmol/L 5-aza-dC for 24 h, 0.3 pmol/L 5-aza-dC for an additional 48
h; 1W. After treated with 5-aza-dC-long, in normal medium without

5-aza-dC for one week. * P<C0. 05 vs Un-treated group

2.4 TSAREEBEEMHIEGHREL ZERERH,
TSAO 2 F1 TSA12 21 & A4 IR 7E 50 24 R |- Jo if i 2%
S HFENE S RIIRANE B R L, TSAL2 HAW A T Rig
mED,

1 HZRAME TSAREBREMENEINEE

Tab 1 In vitro development of embryos reconstructed with donor cells treated with TSA

Group Reconstructed embryos(n) PN formed [n(%)] Two-cell embryos [n(%)] Developeda [n(%)]
TSAO0 87 83(95) 75(90) 17(20)
TSA12 76 71(93) 66(93) 25(35) "

* P<C 0.05 vs TSAO group; “Embryos of the morula or blastocyst stage

R I

A5 32 FH S [ e J3E R (s AN [R) 1 F s i) £y HY
SEHE L WA ) 5-aza-dC R 25 £ ik il 30 741
F TSA PR A0 M, 45 5 32 0A . AR ok B 4 K e )
[ 5-aza-dC Ab P4 A A2 40 M b H19 56 A 9 38 3K 1
58, T TSA W H19 093350055 . o 74 40 i v B v
A5 1446 Ui 100 #4790 1) 2 43 % 6 1) ik DR D S A 5
P {1 S IR A

H19 2 & B BRIl 36 B 22—, HLAT I8 1 2k
KRR, H19 B m bR 1 /0y B A= o i) 4 5 ek 22 4 K
14 e B, 355 i 0 L 3h A v B VR iR B Y R R R
RGN G NS K OV JiG ik 5 S5 AR ZESE T W SE RE S )
O H19 B BUAE A B R Ak iyt g5 R U B Ik
e i) H19 JE PRI IE B 1) 358 4 2 1T RE 2 51 AL
SRENE IR S R E TR 2 —, B
H19 JE[F 9 R G 5 A Bl T 25 7K 20 Jf 5 e 1Y

A REBLA

7 L 30 40 ke 40 i A2 % L ) P A o O AR FEE
il T A R EL A 5 32 K5 B A [R] A9 A% S5 A0 1 L 42 0 R A
0V A=BIA S NS 3 PO R ) N A eSS
RIS O BER 24k g B K 2 4 ik
PE. B 05T R0 5 B R IG R R S T R A e
FRREAIE L 1) FH PR R 5 e G 400 1 500 R0 4 2 ) R & T
Tt 0 441 390 2 B A7 A T A A0 L ) 28 00 35 4% b 0
il (A% 0 5 AR A5 IE 0 1) EE 4 2D . Ding 51
5-aza-dC 1 TSA 1E F F 1t 4% 40 M 0 52 B I G 5 3%
M3 LR IR B9 K B s Kishigami %50 3818 28 TSA 4b
B 1 v B R

DNA F 3 A J2 35 PR 2 119 32 2 3¢ 0 38t A% 18 M
LRI KRR R o K2 — . 4l i
DNA H L5 B il 4 +5 o AE 70 24 3% 4= v DNA H 2L
fhifa e, DNA H L5 5 B 40 il 550 0 3 DNA
FH S 5 B T 1) A P i 40 e FR SRR KOS R IR, 5-aza-
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dC & —Fp# H i DNA H SRR B0 i 7 . k40
T 5 TP 1 A 40 L ol 2T A 0 A A R G At s
G Al B 2 B v, BE IR2H B e Y R R AR B
A A SRR AR AR BIE 5T R, FRATT R [R) vk
BERY 5-aza-dC Sk Ab R A% 40 i, ) & B0t A% 20 e
H19 JEH 1) R R %A B2, HEHE TR 5-
aza-dC MW FEBART B, W T 5-aza-dC B — &
F18) 240 J6 5 T A A0 T e R A R A A 2T
PRSI S M IR A & 5, B L 1R 40 i v e A
Pl 5-aza-dC 1R B AR, A 5% SR FH 1 VR 5
¥k E A 20 e v B F 5 R GE Pl 5-aza-dC Y
JES ) BRAh A A A 22 R 1 IR T R SE K 5-
aza-dC HYALBRETE] , 512 H19 5 K 335 1 i, n] fE
A H T B TE] A S G R AR T BN A AR TR R T A Y
R, JEHIRATEWE R, T+ & H19 £k, A
IR 5-aza-dC IR FEAAS .3 — 45 R34 T
VIRT BB ZE . N DNA B B 36 A6 7 {4 40 i iy — st
E 03 PH A I, i 7= A AT 3 % %) 38 0L 3st AL & 4,
A — ] AE RN R B DNA FJEAL 4h, 38 A HiAt 26 0L
A P H19 JE R L , A E H LBk % .

TSA J&— Rl 2 2 Tk K& B 40 1 77 . & Be i 4 il X
LR (HDAC) B9 36 P (4 26 (& B Sk,
WV BE R G 2Rk . HAE A B ST L FRATT AN IRl AR
FHES B TSA e Ab B A6 A% 40 i i, 50 & 30 A6 A% 40 il
H19 R Y 235 2 T By L B & A/ B R SE K, R
Rk 0 R B2 G 4 B 7 L B % TSA X H19 B Rk A
BF S Y 3 4 6 L (B G B AR P . TSA AL BB 4%
B Ay IR N =

[Z % X k]
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