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Effect of Different Treatments with Bovine Cumulus Cells as

Donor Cells on Cloning Embryos
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Abstract: In this study, the cumulus cells were dealed with Trichostatin A(TSA), Roscovitine
(ROS), serum starvation and contact inhibition, we detect the change of level of acetylation, the
cell cycle, and the development of cloning embryos after the treatments, which provided academic
foundation for raising efficiency of cloning. Using the above methods, the cell morphology change
and the motility rate were observed, then the levels of acetylation and cell cycle were detected
through the indirect immunofluorescence and the flow cytometry respectively, and the motility

rate were more than 94% all. TSA obviously enhanced the level of acetylation (P<C0.05); ROS
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also made a high level of acetylation, but lower than the TSA treatment (P<C0.05), the serum

starvation treatment was lower than the control. The cumulus cells after treatments had good

morphology, TSA made the cell cycle stop at the G,/G, and the highest cleavage and blastula rate
(P<C0.01, (85.243.4)% ws (68.6+6.7)%;(30.2+E5.7)% ws (10.4+8.3)%). These results
indicated that the cumulus cells treated with TSA not only had a high level of acetylation and bet-

ter morphology change compared with the other groups, but also had the highest percent of blas-

tula, so it was more suitable method to deal with the donor cells.

Key words: bovine; cumulus cells; acetylation; cloning embryos

W78 R B A O 4t A% B A 25 A% 1 09 R 4 i
IERDAVER SZSUE SV R i LAV Tk e N CIEIDiN
G IR R E MR RAE . BTN B R A G
RN J5 R g P A R R 58 4 R T B B R
MO NS R A O ) U = N N L RN
L TE B A BB A1 B J5 A 14 B o AN [) 1) A28 £k 4 i L
O AR AL AT S AR, e, o e/ R
200 R0 - B 2T 4 240 B A A A AR T 1 B £ L O HL
SRR R At e A 2 . B 2R 4 4 i A O e/
STUR. 24 A 1 A% 7% AR SR AN L A BN e/ 0K 240 P A% 7%
FEAR 0 % B R T el 4 sl b 2R R g 4 it .

29 S0 300 %08 A% A% A B B 3 0 5 e 2R OC B
PL Go /Gy B4 B AT A AL 44 20 e 3 b 40 i %5 ) F 50
AR, LIRS Go /G314 R P Y O 3k S i
T VAR RN o 0 ) L S Sy AR N X 2 Ak
RS RIEIR T & RN NI OR %2 W = A (£ -3
T UL A0 22 0 S5 T 175 < 1 200 i ) 2 A 3R 5 R
SLRE LI LB IR TCE . DR R 4 M A
T 4 A 3 R P R 1 SR AR K T DA B AR 1 B 3 Ak K T
A R T G A R B AT I YUk AS B AT DLRE IR
A 240 0 1) B S Ak K 7 (R X T & kAR 7K 1 52
WANEIER . R T Ak AR 0 0 B SR A S Y L
LY LR AR 422 ik 410 ) i 5 3 5 i i & TR A KR
U Bt SR TR DTG 50 8 B A R 1) AT T B — 2B Y

Roscovitine (ROS) & A 2 4y 2 {2 ¥t W +
(MPF) (14 45 5 o 50 1 505, 6 & B 0 30 %1 cde2,
cdk2 F cdkb 45 41 A J5 3 4 A6 Ve 00 5 L O HL
fifi JH 15 pmol « L' ROS 4b B 24 h BE45 A SUb s
N LT e A il € G, /Gy, A2 R A ROS
A SRR R A B AT A% S AR 0 W 5 1 O 2 O X it
A 2 i i 2 o o A D S ), 5 DL AR OB . oY R DGR
i Trichostatin A (TSA)—4 %K 14 2 Z Bt Ak il 41 41
FR A o R 40 i T g FERE Y AR AR AN e
W IR I o o A A 240 i 1) 20 B 1 & AL AR R AN 5 4

(.1 TSA B IS U B 96 Uk #hax — Bl fg . it
PRI At o TSA b B 5 . 20 A 3% 58 B 2 32 2] 304l
S 1 20 fit H5 PR 2 2D A0 e B LR G /Gy
SR o 5 At Ak 3R 0 1) T 1 BRI A A T
— R,

AHESE A TSA L ROS. (L7 HIL ik F 42 ik 490 1
255 A B 2F BREE/ SORE 41 L 4G A BE T A0 2
P Ak 7K SF- L JE 399 4 A B SHOG) E R R 2 KT 1 R
SR 2 B/ UKL 240 A R AR R 240 B A A B9 R 48 i S
{14 1 it o I i 26 Ry o I 2023 ) A o R AR B A 4R

1 #R5FZE
1.1 ##

SCHR T B B R0 RN 24 B R R 1 A 34
H Sigma-Aldrich /Y],
1.2 PB4 Re B A Hh B 3

K B R S 7 1 B S 2R OF L O KR AR B ER K
O REFIREETE 30~33 'C, 4 h Bl i, R
£E U1 VR L WS TIR R 2% vh R (PBS) H % L 76 A 3 R
THWAE e 3 2 L b 80w Y S e
Fr/ GBI AR (COCs) . FISF#5 2 h L F i R
40 M B B (M199 9.5 g » L', Hepes 10
mol « L™, JNEAER4N 1 mol « L™', L-A & Wtk 2.5
mol « L', JRAEMEZK 0.075 U « mL ', #ff — @ 1
pg + mL ' 1500 A s (FBS) ¥k 2 5 F A
AEEFR R FR SN 39 °CL 5% COL M ANREE . AR
AHEFE 22 h J5. 4% COCs 5 A 1 mg « mL ' {95 ]
J5T R T 0 A » O P WA S 52 IR HT 25 45 B ) 200 i 5% 1T
() B9 Fr. /U 20 A A6 A O BE A AR AR
1.3 BRE/FARI4HpE R A 5L

P AJE R COCs #£ 1 mg « mL ' (3% B JiT IR
Bt P IE AL 2 min, [0 & A G9 e/ MU0 A Y 3 B BT
W2 1 i A DMEM +10% FBS (1 240 i 15 52 i &
1R AL R & A BN e/ UKL 48 i ) 4 DMEM K5 5%



5 kR 2 e S [ Ak B A B /AL AR Ay A A X e R R K R 1 B 647

BAELEH, L1000 mn 'L 10 min, F
B E BN 4 DMEM B 55 W W T 3447 )5 $E il
B 24 LA 9 ML % B2 Dy 1.0 X107 /L, S5y 37
T, 50 CO, . MR BE 09 35 R A P W BE RS 3R . Y
AR AR K IR B 8020 I A B, W M B 5 W, T E T
PBS W ¥k 2 )5 . A 100 pL 0. 25% & i +
0.01% EDTA ¥ ,37 ‘C ¥4k 2~3 min, 37 Bifi0 A 2
mL DMEM +10% FBS & Rk, G4 1 2 /&
K.
1.4 RIigit
L4 1 HMKEESS5ERMN  TSA Al ROS 43
H A LA 10X 10" % B e Fh T 96 fLAR,
10% FBS ) DMEM 4 1 55 B 15 55 200 & F ik
8024, L HsF 4 ffa 4k F X B A= K 1. 4 PBS kS
1 10 ng » mL™" TSA il 15 pmol « L™ ROS 43 %l
A FREP B/ ORI M4 3 AL, T 24 h S WERTE A . 4t
TEIE 2R 5 I T LR 2 - 0 B AN RV A B ik 31 80 %6, 1
£ 0.5% FBS DMEM & YLk 48 h 1y 59 [/ i ki
AR BT 2 G0 T 2R 5 2 ik I AL - gk O
A F K 100% 1 B9 B/ 50k 40 M. & 10% FBS
DMEM #%7: Je gk 245 35 48 b MRE A, G it i
5 DA B0 A K 3 40 M AR S ) BRZH s A T Trypan
Blue % 475501 40 i 16 R0,
14,2 ZBEAZKCERE I SR FH B) 425 S e 9 6 e 8
BT S BEAR KR IYT . — P PR E A
H4K12 £ 50 1gGs —4i: FITC bric FEHi e 1eG,
Wy H Santa Cruz, HHAEESH 3 L. HE 3 Ik
190
Lo4.3  JRSAGI o R o =X 40 43 08 R A 22
AN [F) A 38 1 B e/ R 240 JE ) S B 43 A
L4 4 FEREMKE KR R AT ML BT 5 1Y
J5 s B G AN [ Ak B O B/ R9URL 40 JEL 3E AT % RS
HH o ) 3 AR
1.5 EHARRNESR

G EAM 5 pmol « L1 8 R I
5 min g, B A& 2 mmol « L ') 6-DMAP 335
PR 4 b NS S 0 AR B SR IOE TR 3 IR
JE A 4 FLEE M (Nune) U 3, 43 48 h 2R H
W96 h G A 10% FBS 4k4l 5%, 5555 48 h
JEHATIN AR, T ~8 d RS R R E,
1.6 HEHIT

9 5 B 1 4 A L F Confocal %€ 56 43 A 3 4
i T HAK12 F1 P %¢ 6 3 B p9 % e (™ . %

63 B 1B 3 TR B SPSS 130 8 AT ¢ K
%o rARREL 3 WGIARBEN ¢ 17 ER R
FEIy M.

2 & R
2.1 AEKEBEFENPE/BNARESESFERN
=AU

U Fr/ J5URE 40 i 22 1 v VLR A1 ROS AL B fS L 41
M2 5 % B8 41 40 b, 6B AR fk (|’ 1A, 1C,
1D) ;148 10 ng » mL ') TSA AbF )5, 41 i B &
FETEAE Jod - s A% DX O AT DL L (EOTE S 4K TH R 47
(Il 1B 5 17 £ i 490 1) J5 1) O e/ 5062 40 it 22 1] 5t B
AN B4R R A K AR TE A Tl A
A& (B 1E), 4 Trypan Blue 4435 45 11 40 il 1%
BRI 2 N [R) Ak B ) B /S0 A0 TG 4 R R
FE 94 %0 LA b 5 B 2 ) 22 5 R B 2 (P>0. 05).,
2.2 TSA.ROS. I i& {1 % 5 = fl 4] &) 33 0P B/ 0 fL
‘A Z BEL 7k E B9 20

A A A 10 ng » mL™" TSA(15 pmol « L'
ROS ML YU £ il 410 4 40 21 O e/ J50RE 20 i 7 3L
3k IR A 1 AR T AR RN S OB R (B 2) )
LR 2 TSA R F S 1 20 i 32 3K 50 ZU ) 21 i W]
LR AL AR A0 6] 2 R L At Ak P 44 B 8 398 s, Ol
— LU B ] @, 38 58 Confocal 43 Afr 4K 4 XF %6 S o i
HEAT R S 43 AT B AN () vk A 31 B e/ 0k 240 it
AL E BT (E 3 . S A K 2 AiE 3,
LR S M A 4598 - O o/ oR 4N i 48 10 ng » mL !
TSA ZH5 . £ Bt AL K F B W T s (P<<0.05) 5 28
ROS 4b B J5 2 BE AL 7K F- 8506 BRA B A T & fa 34, 1
KT TSA LEFRZH (P<C0. 05) ; 42 fi 37 1] 40 B 41 114
LA KT B S5 e F I LR 4 (P <<0. 05) L fH &
{5RAGT TSA Kb R4 . I 7 DLk b B AL 2 Bk 1k
AR X B4 (P<<0. 05)
2.3 FEAIE T AT O0 R/ Bk 4 A E HA B9 8N

I 10 ng « mL~ " TSA Lb38 0N B /507 41 il
24 h J5 WA 1, 500 BEZH AR L . 200 it 38 5 B 2 2 3] 9
il (P<<0.05) ,'S H 248 fw 50 W9 & vk /0, 240 e 48 100 o A
Go/Gi BI(GR D HALFAN G, /G W4t 45
St R ZH B B 38 22 (P<<0. 05) , (H¥% A TSA b3 41 B
T
2.4 AEKEFENREREZET KNI

Y Fr. / JURE 240 i 28 3ok A [ b B RS G B AR 1 B
ZURMBEARIE 2, GRIRAM L, 4 TSA b3



648 OB OE ¥ W 40 £
AL SR AP XT A I OF B/ BURL A0 B s B. 28 10 ng » mL™" TSA 4L ¥ 24 h By 5
/R A s C. 48 15 pmol « L' ROS 4b# 24 h (1 5P Fr. /550R0 20 i ; D. il 3% LA 48
b B/ ORI . 45 ki i 48 h (4 B Fr/ UKL 46
A. Untreated cumulus cells; B. Cumulus cells treated with 10 ng «+ mL~' TSA for 24 h;
C. Cumulus cells treated with 15 pmol « L' ROS for 24 h; D. Serum starvation for 48
h; E. Cumulus cells treated with contact inhibition for 48 h
1 ARELEMNPE/MABES 200X
Fig. 1 The morphologic of cumulus cells after different treatments 200X
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Table 1 The effect of different treatments on the cumulus cell cycle
VOELy 7S 4 A (% £ SE) Cell cycle
Different treatment Gy /Gy S G, /M
%f IR 4 Control 64.5+1. 3¢ 18.8-+0. 7° 16.7+1.7°
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ROS 78.1£1.1° 12.840. 5" 9.1+1.3"
IMIE YL Serum starvation 77.04+2.7° 8.5+2. 8% 14.5+0. 2°
3P| Contact inhibition 74.8+3.3" 14.042. 0" 11.242.1°

EARARRNG FRR R 225 B (P<<0.05) MR FHFERZERANEE(P>0.05, FEM

Different letters in the same row means significant difference between the treatments (P<C0.05), same letter in the same row

means not significant difference between treatments (P>>0. 05). The same as below
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Fig. 2 The acetylate immunofluorescent labelling of cumulus cells after deal with TSA(B),
ROS(C), serum starvation(D) and contact inhibition(E) 100X
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Table 2 The effect of different treatments on the cumulus cell

Ak B 5 3% B 77 e i 4 b 24K (0 + SE) PR (V5 £ SE)
Different treatment No. of embryos cultured No. of embryos cleaved No. of blastocysts
X} BE 41 Control 288 198(68. 646.7") 30(10. 448.3%)
TSA 301 256(85.2+3.4%) 91(30.2+5.7%)
ROS 310 248(79.9+1.8 59(19.0£6. 8"
M35 YLk Serum starvation 297 216(72.94+3.9™) 56(18.944. 3"

HZ fm A Contact inhibition 291 215(73.8%+2.7") 50(17.3+3.8")
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letters means significant difference between treatments
(P<C0.05), same letter means not significant differ-
ence between treatments (P>>0.05)
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Fig. 3 The quantitative analysis to the cumulus cells af-
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