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INFREENBTEERE MuERV-L EFHF B YSHER
AWHR=E, GER, Ry, Tal, T, AaK”
(P AN REF BRI B 24 B, 719 &L 210095)

FE . FIHSHE R RT-PCR HiAR, SHARSMEFR /N A A RTIRNG & B 8 b BN RS SR s RE 3L I (MuERV-L) 1Y
FIRPEATHISE, JFilad appdicolin (DNA ZHIMHIF) . TSA (41EE 25 S WeALBERR S VRSB0 ) 23 503 1 — 40 i 1)
DNA PR HIFE FRFEABENE (ZGA) SBPUAEA L LB, FER MuERV-L FEHFEN AR, FREKWH . MuERV-L
FEF B FAEZREIE 9 ~ 11 h PO 2, JEAE 2 ~40AEi B BRI e 3Rk BRI W, 1 ~40 MY DNA (95 k24
W), MuERV-L BN A% St o B 2MH] (P <0.05) ; 76 TSA Zb3AY 4 A0 R farh, MuERV-L B BEmFEL (P<
0.01), HHAKFIRBIEHR 2 - ANMIAGEE AT $E7% . IZFER T REXT /N UG ZGA ol FRAR s .

K, MR IR RS SRR (MuERV-L) ; SEIE R RT-PCR; FEH L

PESHES; S826.3 XEkARIRAD: A MEHS: 1000 -2030 (2007) 04 —0087 05

Expression of MuERV-L mRNA in the preimplantation
mouse development
SHAO Gen-bao, GAO Ai-min, XU Yin-xue, DING Hong-mei, JIA Chao, LIU Hong-lin"

(College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The pattern of murine endogenous retrovirus-like gene ( MuERV-L) mRNA expression was examined in the early preim-
plantation development of mice, using real-time RT-PCR technique. Effect of DNA replication and histone deacetylation on the zy-
gotic genome activation (ZGA) of mouse in vitro fertilization (IVF) embryos was also investigated using 1-cell embryos treated
with appidicolin and TSA, which inhibit DNA replication and the activities of histone deacetylase, respectively. The results indica-
ted that transcription of the MuERV-L gene was rapidly activated from 9 to 11 h after IVF, then transiently increased during the
2-cell stage. In the inhibition experiment, MuERV-L gene transcription was downregulated significantly following DNA replication
repressed in the 1-cell stage. Moreover, high expression of MuERV-L mRNA was observed in 4-cell embryos treated with TSA, and
the transcriptional level of MuERV-L gene in 4-cell embryos achieved the same that in the normal 2-cell embryos. Conclusion;
MuERV-L plays an important role in the ZGA of mouse embryos.

Key words: mouse; embryo; murine endogenous retrovirus-like gene ( MuERV-L) ; real-time RT-PCR; gene expression

HELS A AT I K B 401 T KGRI %L | & F 5 A% (zygotic genome activation,
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B2 B AL Y R A b W R A MuERV-L SR R Y AEAE* . MuERV-L J& U555 5795
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F 1 -, (B2, MuERV-L 3R AE /N BURE A B IR RG H 0 k48 A AR5 28 AR 56 1 s2 i E B
RT-PCR £, X MuERV-L 3R TE/N LA BTG TR a8 30170857, DAEEST /N BRSNS 5 IR G 7E 40
KBS B SRR Rk i, A FL SR IG & B B9 F VRN LR A T R AL LS K B

1 MRE7 %

1.1 iRewrat

EUFRMSER (KE 16 ~19 g) WAME T E B ILY EHE .G, MM B FREN THEIRE
(22~25°C) FIATIEI (14 /10 D) 4T, AHHUOKFRE, WFE3 ~5 d, W AREL, M
SEVEZ S
1.2 RHE
1.2.1 ANz AR pe ey Pk K AEREAY 3 BRI MErE R B/NE R, TR A HES 10 TU 22
i iEEPERR L EE  (pregnant mare serum gonadotrophin, PMSG) , [A]f7 48 h 4 H -1 51 A G0 E AR PE AR
S (human chorionic gonadotrophin, hCG) 10 IU, FET hCG Ji5 14 ~ 16 h M P45 I SR BB BT~ 200
pL ) mWM  ( modified Whitten medium) FiFRIRHE R, MWIRTE R 40 g 7547 i B B 52 B S Pk B —
INTHHERORS T, HA 400 pl A mWM ERAERE IR 1 ~ 1.5 h, FREESREEHIG, #ib B FRIRE
IS A IF RN O F & AR 2 x 10° mL ™' Z247) . 52855 h J5, F CZB ( Chatot-Zi-
omek-Bavister) FiFRUE3 K, FFEA 100 wL Fréf CZB B3R, 5 % CO, Rigfefi 37 CHiT KB
Fto

/\”UU\x**Fé 9. 11, 13,15, 17 A 19 h BEEFRMP NG ; 15, 36, 46, 64 F196 h 71
BRI - 24— —éﬂiﬂ’@,ﬂﬁm&ﬁ%%,ﬁﬂ%ﬁé; 76 23 h e4E wichostatin A (TSA, #5125 2 Mk
AR SN | aphidicolin (DNA ZHIMHIF]) | a-amanitin (RNA &M, Sigma, USA) Ab
HIRRG . BRI S0k (8],
1.2.2 mRNA 4 &#4 BUNRIFR& KT B BIEIRS 30 #, SR BEEED )5k, i TRIzl
(Invitrogen, USA) {7432 mRNA, SRJG BT E &, 1% SIS MR EERE B iRl
1.2.3 i Z & RT-PCR B Zeng %" 1Y )58, B RT-PCR VAR R I F A4 1F, RT VAR FR
(20 pL): 0.5 pg » pL™" oligo-dT FEHLE[4 (Promega, USA) . 10 mmol - L™" ANTP {E 5% (Promega,
USA) . 1 xRT Buffer, 0.1 mol - L™" DTT, 40 U MMLV-RT i (GIBCO, USA) #120 U RNasin (Sigma,
USA), SWAERF: 42 °C 60 min, 52 °C 30 min, 94 °C 3 min, SZAFEFR PCR FIES MGk (9], i
Light Cycler PCR 1 (MJ Research, USA), {25 SYBR Green I (Invitrogen, USA), PCR JJVi{hk &
(25 uL): 1.25 pL 10 x SYBR Green I | 1.2 pL % 1 4% ¢DNA., 2.5 pL Buffer, 0.3 nL MgCl, (250
mmol - L™") | 1 U Tag DNA 5T (Promega, USA) . 0.75 pL dNTPs (10 mmol - L") F10.2 pmol -
L' B, Ty (EEETARSW, FANE D), ROVFEF: 95 C 287 1 min; 94 °C 30 s, 52 ~
58 °C 30 s, 72 °C 40 s, 45 PMEH; 68 ~94 Chlkafmtisk , kAN PCR § BITEL
1.2.4 HHZEE R a-globin FERIE NS, FAMEXT I ASEZEK BB DNA 58 Tag DNA &
Bk, FHARXTRRERE 2k b T3 R s Y

1.2.5 TSA. a-amanitin 72 aphidicolin 4t lﬁ H 1 s5F5
100 nmol - L.7" TSA #HI4HE [ £ i 1E , Table 1 Oligonucleotides used as primers for PCR reaction
TSA %f#AE 1 mmol » L™' DMSO 1, -20 C#7%; LK 31495751 FrBe RN bp
Gene Primer sequence Fragment size

a -amanitin (11 pg - mL™") FRIIGI & 7L 4 - , — ) s

N o MuERV-L 5'-ttctcaaggeccaccaatagt-3' ; 304
' mRNA 19 & A, a-amanitin 3 f# 7£ PBS ( pH 5'-gacaccititttaactatgegaget-3’
7.2, 1 mg - ml ™’ ) H , =20 ﬁﬁ, FH aphidi- a-globin 2::Gcagcja:ggtggtctng;tj,'; 957
colin (1.5 wg - mL™") 5] 1 -4 i i BE DNA 1% ’giggg ggagelly ,
. L - » B-actin 5'-gaggegoaaatcegtgegtgacatcaa-3” ; 158
S , aphidicolin % fift £ DMSO (1 mg + mL ) 5'-ggaaccgctegtigecaatagtga-3'

i, —20 CA-FE.
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2 R G
2.1 FINZHIRBEHNRE

AWIFFE R FLAIARSNZ K s, FH CZB BRI TR 7 . 5 R R . 95% (133/140) RYAR
MEER 2 -4, 82.9% (116/140) MIMRHGEER T &) 4 —400dl), WEWIM AT RLE 51.4 %

(72/140) (K1),

1 FNFIRELZEMEER ( x200)
Fig.1 Embryos at various stages in in vitro fertilization (IVF) ( x200)
a: MEMEFAZIR Female and male pronucleus; b: 2 ~4HfLIENG Two-cell embryo; c: 4 —4iJIER Four-cell embryo; d: 84U/ Eight-

cell embryo; e: #EJR Blastocyst
2.2 MuERV-L EEEBENB/NRERRFHRIE
S AE f RT-PCR 455 /R . MuERV-L 3R 7E
PR FIR, BESHELG T 1 -AUEE, 12 -4
BB LR R R, RIS SUR TR, BRI B
CAMERE (K2),
g T e MuERV-L 35 N e 5% 1 2 4 it
], Az K5 6 ~ 19 h ki mRNA B9
kAR, SEHEW] . MuERV-L KPR 102K 5
9 ~11 h P 3h, JFFE 13 ~15 h H B B

(KE3),
2.3 WNBIBERE MuERV-L EE B REHNHAMR
BHiAE

MuERV-L JEFAE 2 20 LB B 3Bk o (s 2Rk
SRS A R IR T A IG IR B ZCA R L sk
E/‘Jij][lﬁﬁé”@, ¥ a-amanitin ZbFE 1 — 40 Jg B iR
i, SR LI MuERV-L FEHTE ZGA 1 R (R 5k

251
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E°E
B oo}
=3
=
05 | b
h | | b
D 1 [ ] 1 1 1 I I J
0o 1c  2c 4C Bl
&K E BB IRAG

Embryos at various stage

2 MuERV-L EEEENRIRERR P HRIE
Fig. 2 Temporal pattern of MuERV-L mRNA expression in
the preimplantation embryos
1) Oo: BIF Oocyte; 1C: 1 —ZAEALNG One-cell embryo; 2C:
2 UL R Two-cell embryo; 4C; 4 —ZH RN Four-cell embryo;
Bl: ZEL Blastocyst.
2) ANRFRARERAFYLE 25 2% (P<0.05), Bars with

different letters are significantly different. The same as follows.

ol (KB 4), weah, 781 -4Rng G, A1 S 4350 A aphidicolin, & B G, 1 S 4L B A IS
W MuERV-L JER 0955 S0 230, (5 S AP IRIG B %% S HI R B 1 6, B RS L (FS),

35 -

g
=1
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(=]
Ln
T

MuERV-L/ e -globin
= (]
L =

=]
T

6 9 11 13 15 17 19
th

3 T#E6~19 h MuERV-L EERE R

Fig. 4
Fig.3  Activated expression of MuERV-L gene

from 6 to 19 h after IVF

25

a

T

20}
- 15}

- 10}

HIA mRNA fit
Relative mRNA amount

b

A AT

1C 20 2C+am 4C
AT BT BN Embryos at various stage

4 MuERV-L ERFRZNEN
Changes in the relative amount of MuERV-L transcriptions

0.5 |

2C +am: 761 -0 IN a-amanitin (11 pg - mL~Y) |, (RAMEFEF2 -
YA, One-cell embryos were cultured in the addition of a-amanitin (11 pg -
mL 1) to the two-cell stage.
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2.4 HAEAZEAIT MuERV-L ERERIEHIZN

TE/NRIRIR & F R RG-S E S B RS sS t T Yy A BT 45 i (1) B9 5 | i
B SEADHIVE R . AEE R TSA AbFH 2 RIS, 45 R A, MuERV-L JEFAEALFEG 4 —20 AR AG
HRE RIS (P<0.05), HAMFRAY 4 40 BIRIG A5 Sk PR 8 IE 5 2 —Aiss K (K6) .

251 30
i
Z20f T 25} T
o £ g a
<15t o E L T
== 1.5 =z 2.0
ES z =
€3 Es
Z05F EZ 10
o L& T
0 | | Tost b
1C 2C 1C+aph (8) 1C+aph (G )
& R E MBI ARAG 0 - . — '
Embryos at various ::1:[__'!‘ 2 4c 4C+TSA
# RE VBt
E5 DNA E%‘J XTJ' MuERV-L Ei%ij_: \ %2[][&] Embryos at various stage
Fig. 5 Effect of inhibiting the first round of DNA replication on B 6 TSA X MuERV-L EEFRiZRE00
expression of MuERV-L Fig. 6 Effect of TSA on the expression of
1C +aph: 7EFESFhCG /520 h (1C +aph (G,)) 5(30 h (1C + aph MuERV-L
(S)) ¥ aphidicolin (1.5 pg - mL="), RANEFRS] 2 —iady] (FE5F 4C + TSA: 7E2 —40HI NN TSA (100 nmol - L"),

hCG J& 44 h) , Aphidicolin (1.5 pg - mL~") was added at 20 h post-hCG A4l i 32 5] 4 ~4Hi 1], Two-cell embryos were collected and
(1C+aph (Gy)) or30 h post-hCG (1C +aph (S)). The relative amount

of MuERV-L transcript present in these treated and untreated embryos was deter-

mined 44 h post-hCG (2C).
3 itib

30 AERTTE AN S A FL S A f it R 3 ERV, R1T MuERV-L B[R HUR 550 A 7E U # vl &
PP, Wang %1 FIFH GenBank "1 dbEST %4 5 B A5 K3, MuERV-L S FE 2 — 4l il B Bk it 22
ik, BEISEEIARKT, ATFGERM, MuERV-L 3EH 5 345 ZA5 )5 9 ~ 11 h P 3h, IF7E 2 -4
BBt BRI ) R R a8 DLES R IR, MuERV-L SER (A6 SRt C B B JLR LR (. HSP,,, (TS
hCG 30 h) il U2afbp-rs (FES hCG 39 h) 45) AYFRIKXBE R 0y sHEN MuERV-L 5ER A fg X} /1N
FURIG ZGA IR B AR,

AHFFE KA DNA A5 (aphidicolin) ] 1 ~40 it DNA ZHl, 258 MuERV-L 3 H A ik
LWL, SR, Christians 25/ FE C57BL6 X CBA B—fCZeA2 B &L, TETES) hCG J5 22 ~24 h R
aphidicolin AbHSZRENE , S5 X HSP,, | (WRE AT BE R,

NI A FREAIIE (ZGA) HBLFE 2 AR E:, 76 ZGA R shlalt, fEMEZE ) 12 1 e (s 451
FIE, NI R —Fh e MR ss . AR B, R SEMbIE FRE sl A S A B A R C Bk
THERT L AN, Worrad 25" F TSA AR/ 2 —40IRIG, LIIA S E A OBk, 2R ARAEA
H, B 2k e — B ST 52 A (transcription repuiring complex, TRC) B34 B8N, fEAK
rf SR TSA B A B, S50 MuERV-L K:H 193 k40 380, Otk X RhFik i
W4T RS2 R FE R PR A E & R4 B TRC AR AN iT5 [ .

AWSE KN T MuERV-L &7/ N A ATTIRAG R i 26358520, SR MuERV-L 3 R 7ERZ RS MR G
R TS, HATIEAE S — 2 B M RESE . WA, MuERV-L 3R e /NEURIG % & iy
DIt A T THF5T,

Sk

cultured in the presence of 100 nmol + L. =" TSA until the embryos

were at the 4-cell stage.
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