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H)), B PHIHERC ) Y2 R K (rthodanmine-phalloidin,
Cytoskeleton 2~ #), hoechst 33258 ( Sigma 2 #]) ,
M-MLV Jx #% 3¢ i} ( Promega /A 7). Taq fif A1 H A
PCR W FI 3 B AW A A . B kA8
Sigma 2 777 i, S8 HAR 24 5 R 43 B 2l ) [
PR

CO, K5 #% 4 ( Forma A ), H ¥ 7 #1 K%
(Mettler Toledo A#]), AR EME HROLILEAER
45 (Leica 23 7)), HB6JE PCR {X(Bio-Rad A7), 4
AR AR AL (UVP A TH]) .
1.3 SR ELRRRFARERE BIFKTE

E SV S 5 U 4% 5 1fil 7% ( pregnant mare serum
gonadotropin, PMSG) 48 h J7, HUUNE, FLHURURL
S RSE I TR S8R R Uk 40 1 O BEAH 52 5 4
( cumulus-oocyte complexes, COCs) . 237 B i iR
g LBRBOR AN fS, EH GV 4N e gE AT 859, 12
B IR R e U G KT R B R Bk AT S5
WEFT. R R I ME BLVESS 5 U 22 5 1ML 48 h ),
TS 5 U AN gk E AL 4 IR 3% % ( human chorionic
gonadotropin, hCG) H 5 il & 28 28 B (1) J7 2 3k
3. AN RIS & B HE KGR Z A 1 2
MG B2 AR R, RN EAT &1 IRk
B, IRk A [\ R B IS I I G 2E AT S5 5
W9,

O BF 40 B R A TR N T 4 g/L BSA
0.2 g/L A T 12 5 1¥) a-MEM ¥ 44 55 5% % (Gibeo 2
A]), WERRESFRBCNANINT 2 g/L BSA 1 | KSOM
FRge. ses v A P04 27 SCIR[20TRC . 15
FAAT Ry MORRSE. 1H3E 37°C V5% CO.,.
14 AEYIR HE £ GRZRAELAHLFIRTE

TV A A 1L ( PMSG) R AN
AR TE AN BROR S A D) . SR Y) R
4 pm. HE ZL (8 34k h 52 BT 93 AR AT 1% 11
P Y K. A E AR A a.
RIS S K AR ERf5, D1 AT 10 mmol/L A7 AR TR AN
JKHE W (pH6.0) HEAT HL R E 52, 80°C 4L P 20 min.
10% i 48 A S0 Y B Rk A T P U5 I A A A i 1 K
i, Fi 10 min. b, RKEVIR &5 10%3 1]
F T35 1) PBS #¥3 37°C B P AR LS 1 h.
c. fHUH B, BTN 150 AR L AR R
[ —Pid A, 200 pl/ f, 4C %, d. & 0.1%
Tween 20 [¥] PBS ¥ ¥E G B 3 X, K 5 min.
e. TN 1 1 200 AARFR LG A H T PR RE 1) AR ) b
WP, 200l / f, 37CHEE 1h £ 35 UEHGE

Ve 3K, BEX Smin. g W01 200 AR HLA
B BB HRP brid SEREOUN 125, 37CHEH
Lh. h. JEBEMOEDE 3 K, B Smin. i. DAB &
e, §o ERK, R, R
BT D S SR MR
1.5 /NRIDEMpaF RHARERR RE R AR F
M

ARSI G D AN RAE N . a. K AbEE
REWFICN BEAE S AD FIE G, E5EH 4 %% R R
1 IR 5. 22 p1 i ( PBS) #E47T =il [l € 30 min. b.
2 0.1% Tween 20 [f] PBS iS5 Ui BB 05, A
% 0.5% Triton X-100 ] PBS H 44 55 il 36 i kb 73
30 min. c. VEPEHIEYE 3 WK, AR S min. d. E
Ml: B 1% BSA (] PBS 1, 37°C & Ml AR5+
PO Lh, e BESIFEATES S 1050 44
LB —PrE A 4C M E . . HPER
WYE3 W, R Smin. g AN 1 100 AR EL 4
35 VeI BR 1) FITC ARic Pl 22 —Huis & s i
B E 1 h. h. JEURBIEVE 3 X, BHX Smin. i FF
A5 100 nmol/L (1 PBS #i R 1) 2 B b ic T 2B 36
VAW L A S IR S 30 min. . 3 T AR A B R
IKEEWEYE 1 X, 5min. k. BJ55 10 mg/L WK JE
) hoechst 33258 4 AF 34 £ /K v v SL [m] % WL i 7
15 min. 1. A AR A0 A B G /K 0B VE 3 1K,
R 5 min, EVESE UG A B KA
(TSP

Tb4 . 122 Je G {4 )51 43 )] 38 i FITC-antibody
(¢ %) . Rhodamine-phalloidin (£L {%) 1 hoechst
33258(Wa ) A, A IO R AR W B W
EH N ARAS, B SE EIA.
1.6 UPEHAREFIAERS cDNA HISRENZ IR

mRNA SRECEE: a. BHEE. K/AEFH
B BRI B A TN DEPC K B 7K BC I R & 1G
WAL | min, LFREHA. b, K IOEHHR
AR M2 EEMR TR 2 K. o BRI A
BEGLAT, A 2Rk, 4 e
N 4wl Z4/# 3« 1 pul DNase. 1 pl DNase 2%
WA 1l RNA BEEGR, 37°C ¥ H 40 min. e. &
65°C 10 min ‘K3 DNA i, 5465 (179 R R &
RNA #4%. Z4AAWAC 77 4 : NaCl 10 mmol/L, Tris
10 mmol/L, MgCl, 3 mmol/L, NP40 0.5%, DEPC
KEKECHE], W pH % 8.0.

REEFOP IR a. WA AL 15211 RNA,
[ LA A 1l oligodt (500 mg/L). b. 70°C M F
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5min, [fFHEEE TUK FSCE 10 min. ¢, [mdH
I 1 wl( 50 U) M-MLV S8 B S % 5 STl
2 4 wly 2.5 mmol/L dNTP 4 ul. 0.1 mol/L DTT
2 wl A1 Rnase $MHIF] 1 wl, S AR HIZE 20 .
d. 37CH¥E 1h, 95C M 5 min K i sk B
PE, SN, S RN SR cDNA 1) SE 56 ik
HEHA 3 K.
1.7 S|¥&it#0 PCR FESH

ASEEG A Premier premier 5.0 AT 5141
. Tods5 W il GenBank #1827 %1) X16053.
SREIFE A IE X518, 5 TGTCTGACAAAC-
CCGATAT 3', & X5, 5" GCAAGTTCTTTT-
CCCTC 3', iBKIJE 55°C, 71 22 MEIR, 7~
Y1699 bp; WEIMTHI: 1IE X5, 5 ATCCTCT-
GCCTTCAAAA 3", X5, 5 CCTTCCTGCT-
CAGTAGTTC 3', 1B/ K& 55C, §4 30 M
R, 724) 220 bp. PCR W Z:h Gapdh, 51#)1evtHk
i GenBank #% % J7> 41 XM486720. 4t 5147 %1 :
1E X514, 5 ACCACAGTCCATGCCATCAC 3/,
& 5%, 5 TCCACCACCCTGTTGCTGTA 3,
IBKGREE 55C, §H 20 MEIR, P24 452 bps N
SIFH: E X5, 5 GGAAAGCTGTGGCG-
TGAT 3", & X5|%, 5 AAGGTGGAAGAGTG-
GTGAGT 3', Bk 53°C, #1930 MEIR, 7~
) 307 bp. B4~ cDNA AFLHEAT 3 IRE R 145
Wy, IR o AT 3 IRE S N ST
. SRR G I IEAT 1% B IR R R LUK
HEIE EB MR INZIK N 0.5 mg/L.  HLIK 58 B8 i K
LR E TR UG Pl xS 50 A
1.8 FESHSSFIT

o e UM 2 RO SRR AR R A

Image-pro-plus 5.0 3 EAT 2K B F1 9 D' % BE 44
AT R G LA TOD) BUE. BRI BB
KM Lab Works 3.0 #fF3EAT 0D {6474, A PCR
SAFR B A PR, WOE Sk & A3 ) 10D
FAEBEAT INBOPAT AR EE, SRJ5 2558 2 f5 i 2= LASE
Ry BEECE . ARG RO EE R i ] SPSS 16.0 AT
RN Z0Hr, SRG0HER.
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FH

G e AU A SR B IR 1, FERE ORI
K, ThA FLE G REAN I A 205 B T 1
B TAEWIZ ORI O B A . oD ek S IR 5
AL TILAE S TIOR3 rh A ]
Thim, JCHACREAERIEDI S, A LIS E
k. (RN, ThALEAT i ORI AR RORE 40 1 S IR 55
R, (EMMRZTBAT AT, &> AR
A N P A A, TTAE 22 O FOULZ 48 4 4
Wz A B R Rk . T B AN [A) AR 5
GV P G RRAH 0 Sk s A B 2 .
22 REEMSHIEAES ThER RERNAA
DUFRIHALBRELR

WOLILRAELIR BoR, IR iy A R 7
M=K BEWNAFK GV WG R F, Tb4
W E N R IE A T2 5. AR VR EBOIR G 65 i 84
(non surrounded nucleolus, NSN) ¥] Gl &} 41 jg o,
B TAEMUB R AR ES e T ALK, I HAEAZ
AR AT (B 3-4) : (EATERIGHZA
YLt Ji ) B ( partly surrounded nucleolus, PSN) 7,
FAER W I3 AT AT T (18] 3-B), T AEAZ AL
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Fig. 1 Immuno-histochemistry results: Th4 peptide expression in ovarian follicles of different mature levels

Numbers note: /: Paraffin sections with HE stained; 2: Immuno-histochemistry results of Tb4 expression. Letters note: A, B: Primary follicles of

different maturate levels; C: Secondary follicles; D: Tertiary follicles; £: Mature follicles.



* 1196 ¢ SMFEEMYIRER

Prog. Biochem. Biophys. 2009; 36 (9)

=
—

Relative expression of Tb4 peptide
AIOD/AIOD,
o
—

0.8

A B Cc D E

Fig. 2 Relative expression of Th4 peptide (x x2s) in
oocytes from ovarian follicles of different mature levels
A ~E: The same as Figure 1. The groups with significant difference

(P <0.05) were noted with different lowercase letters.

S R ZUER AR s TEo8 M S% A L (0 T )
#4( surrounded nucleolus, SN) H', %5 FAEAZ IR AL
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LRSI BE i, A% R AC B 5 IR HOIR 2 AL
T4 1 [FIAE LA & o S 20 A T 1 AR R A B %
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R INEE A, et pTs BEREAR, B AR
M GAAARTS, I ToAHE 78 S A7 A% X 3 H I
AR ST B P TR DRI, T 7 % £ A4 ) PR 8 i
P e T M B4 K (B 3-E) . MRS SR S,
S TAEML ST IR I TR EBOIR AT, AR RSN
75 7 h SR BEH M, %5 1 R B A 350 4 A
(B 3-F, 6) . 3 GV WIOREE4E I, ZidikshETR
ARER A GVBD, 1ZRANMIAE R EZ K, T4t
eI N RIERRSS,  TAERZ AT B AR 5 30 7K
IBREIRAS (K 3-6) .
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Fig. 3 'Tb4 peptide expression in GV stage oocytes (with different chromatin conformation)

and oocytes of different mature levels

Numbers note: /, Chromatin stained with hoechst 33258, blue; 2, The expression of Tb4, FITC-antibody tagged, green; 3, The expression of

microfilaments, rhodamine- phalloidin tagged, red; 4, Merged figures. Letters note: A, Non surrounded nucleolus (NSN) chromatin configuration; B,

Partly surrounded nucleolus (PSN) chromatin configuration; C, Surrounded nucleolus (SN) chromatin configuration; D, Early germinal vesicle
breakdown (GVBD) stage, IVC 2.5 h; E,IVC3 h; F,IVC5h; G,IVC7h; H, GVBD blocked after IVC 5 h.
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Z 1A N BLRUGT HEAR R 25 (I RAE (K 4-D) . ARAME:
FR12h )5, ZHENEIIEEAE M, Tb4dzr
LML OGRS KIRIL, IR 5
JAO AR IR B X S (E 4-E)

FARN K 10 h A WLEE, T A7 &1
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2N RIRHCIR AT, AEHERA AR R T AR &1k i
FUE 4-H) . TfEE TR0, BREEE T AR A
PR B o D SR AR ARSI, IF IS il (2RI Ky A
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Fig. 4 Tb4 peptide expression in oocytes maturation (during forming polarbody ) and zygotes development

Numbers note: The same as Figure 3. Letters note: A, Metaphase | of oocytes; B, Metaphase | of oocytes (spindle rotated); €, Forming first polarbody

(early); D, Forming first polarbody (latter); E, Metaphase Il of oocytes; F, Early stage of zygotes (fertilized 10 h); G, Latter stage of zygotes (fertilized

20 h); H, Metaphase of zygotes; /, Anaphase of zygotes; J, Telophase of zygotes.

RIGHIFFT T AR R B ARSI % 4% 5 S Y1 11
RGBT TR 10 o A 5 R A AR B 2
S, WA RN K G IRIGR SRS R, H
W12 IR (2 K55 30 hyH, Th4ZE (A 7E 4 i i
WA RRIE, B TEENSAHE, &N
AR BEHOIR G5 G X A7 AE (K] 5-4). TR 3] 2
ML IEAR (2 K5 )5 40 h) o, ThaZE FA7EZ N BRI
§9RIL, IR ESEIM R YIS (K 5-B). Tb4fk 4
MRS 2 R N T9RIE, 0 A AR AL A7
BHEILS (K 5-C). 5101 8 40 (IR S 4k g 1)

8 A (B L) RIRFRF i 5 2 40 W iRy RS
(K 5-D, E). -3 SR 2 BL A 40 Mo A% 59 e 5 0
( 4-F), iSRRI R e R b Tha 2R
PRI T — A 55, 76 SR 14 R vh
Zor TAERZ I TR AL FRIR A M B R i % . RIS
MEREFI L e SRR AL T 24 R I 4i e, Th4
HOAEMT T FIA A, 5 A AN A 5 I
25 (B 5-G,H,1). 1E-WIEIRERCZH 5 K)
AR BT IR 15 R U3 57 J2 40 v 2 T i
U, NN TodJEA N, Fids— BRI (E 5-)).
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Fig. 5 Tb4 peptide expression in different stages of embryonic development and early implanted blastula

Numbers note: The same as Figure 3. Letters note: A, 2-cell embryos(early); B, 2-cell embryos(latter); C, 4-cell embryos; D, 8-cell embryos(early); £,

8-cell embryos ( latter, densificated); F, Morular (early, approximatel6 cells); G, Morular (early, approximate 32 cells); H, Blastula (early); 7, Blastula

(latter); J, Early implanted blastula.

ThAHT 78 G0 BEAR B AN IR IR 19 JLAS = 2w
WA RIS SR LA 6 Bor, A5 9 REAN I sl
FErf, &I ] To4E (05014 A1oD (EJC 8%
ZES. AR A TR, A 8 4L JT4h Th4
A AR LR SR .

20r
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T
()
i—'—l

be be

AIOD/AIOD,

—_
S}

Relative expression of Tb4 peptide

" aihind

1 2 3 4 5 6 7 8 9 1011

Fig. 6 Relative expression of Th4 peptide (x+2s) in main
stages of oocytes maturation and embryonic development
Numbers note: 1, GV stage; 2, GVBD stage, IVC 3h; 3, GVBD blocked,
IVC 5h; 4, Metaphase Il of oocytes(Matured in vivo); 5, Metaphase II of
oocytes (Matured in wvitro); 6, Zygotes; 7, 2-cell embryos; 8, 4-cell
embryos; 9, 8-cell embryos; /0, Morular; /], Blastula. The groups with
significant difference (P < 0.05) were noted with different lowercase

letters.

2.3 UPEHMEMEAE ISP Thd mRNARIE
A9 RT-PCR #& 44

O RESH AT G % B I 2 Th4 mRNAZKIA
RT-PCR il 45 5 WL 1% 7.

M 1

23 45

M1 267 8 91011 - +

Tb4
220 bp

307 bp

Fig. 7 Tb4 mRNA expression in main stages of

oocytes maturation and embryonic development
1: GV stage; 2: Metaphase [I of oocytes(matured in vivo); 3: Metaphase [[
of oocytes (matured in vitro); 4: GVBD blocked, IVC 5 h; 5: Oocytes
without forming polarbody, IVC 12 h; 6: Zygotes; 7: 2-cell embryos; 8:
4-cell embryos; 9: 8-cell embryos; /0: Morular; //: Blastula; —: Negative
control; +: Positive control(cDNA from mouse liver). M: DL 2000.

A B AR R SR 10D BUH BEAT ZETF 73
B, BREFTT SR LA 8. A4 Py S 24 O BR 4 L o
Tb4 mRNA KA EHEMAT GV ], 1Mk sk
RS ER ST GV, HERARE. K
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A= GVBD B W AT AS i HE HE R A 169 99 BE 4l i o
Tb4 mRNA [ IE I 5, 515 a0 BESH i A7
BENZER. NZHETRESNERP SRS,
Tb4 mRNA [\ FRIEFZEHT 5, e 2 gl iefif
I IR T I — K U, T RSN I SR04 A 3
.
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Fig. 8 Relative expression of Tb4 mRNA (x +2s) in main

3 4 5 6 7 8 9 10 11

stages of oocytes maturation and embryonic development
1~ 11: The same as Figure 7. The groups with significant difference

(P<0.05) were noted with different lowercase letters.
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Tha &R 5 5 % A B 5 HUE SN0 2 D) fE
NIRRT, HEEZERER LR S G-actin 45
A, IR ERERMLIGE ), MB35 Gactin
(R PR VE . DRI ThA%5 22 KA I i M R Ay di
Wiz R 7. 4l M A A 85 v IR S 1K G-actin ¥R
KV REfS B R 22 35 3 (PIRCR A2 i) T2
HECEMAE. MK T Gactin 856 )5, G
BORDB T EHRA RGeS, Niidem T 5
LIRS s ] BRI R 7 VB A R
HF 2 I ZR A

IR IK -4 AN PR 76 i 5 AT G-actin 1)
I PR W b RE L, o LA A0 R A P AT o A
Radoslaw “FSF 5T R B, Toa/E4iMurh BAT) 121
SENIEYE, B TodlfR 5, C i Jv Bt REE A T4
W5T, TPEBLEENS 5 Goactin Z54, 1M N i B e s
SEAL T MAZ . I B SR IE, DshE
FIFEAZ P A AR R B R G T AP AE ), 541
K% A5 R 21 RZ D) REIAAT 255 D) A G202, DRt 5
22 0 S IR 4N A% 35 20 1 75 2 G-actin 38 iz K7 114
. WA SRR L], Tod g Hofl— e 13t [H
YER, BEGS T4l k% IR 2. A3 5 TEASRNK,
I HIE 5 DNA [ S5oR A B35 555 1) 4 o2,

Th4 ik GRS &5 45 2 Bl K 71 = AR RO AR VE FH - RS 25
G MBS AR AL W 2R, A S i S A
DNA 3l SEHIM/E R, 1 DNA fif el 1 (1305
WSS TH RS, g8 BRI, ThafE4l Mot
()52 7 RIBAT A EEEH SR X

DAL 2 B R SE Tod e ok . ik B
JZ RIS, Yu SRR RO R B 85 T AT
F, FEARYNTCE 1 UF REAN B A SR 40 A h 347
ZERE R AT, Ha s % —. i Huff
SLLERFST MCF-7 41 H0 &R 14R0E AR, T4
PL 53 AT RE AT AE A S A1 2R KRS AR DG 1
ZESE.

ARG I /) RO 9 e 2H 2Rk 2 4 SRR S
7YY BEAN P A P G FE R, T4 28 (1 78 B i Ak
TRUZARA. HZE RT-PCR 45 R, MAAbpiiat
FErf Tb4 mRNA [FRIEKF EfF &%, X
JEAER A GVBD BH W R B AT HE H B A4 1) 51 B 41 g
1, mRNA [FJFRIETRA FrIFmE . Ul O RE40 fufe
TSN B 54N, Tb4 mRNA Ab T30 54 551k
A, EIWOCILREL B, Toad A 7E I REAH
L R IV IR 16 SRR 40 B A% 224 P 38 PR
ik BATAK To4fE 4l iz B i Al 4
REAERIAZ TP Ak AR DR - ARk B EAT IR TS, i
JEH R L) T4 SR e g i fEE o5, Mo
Pl Bt 40 M 5T P i 22 B8 At AR, ThAFE AT 1 40 A
iz, MIMfEER G-actin 35 PE M, LA HE
ML RAHE. ToaMIE ML JUEn 2= T INS
ST AR I R B M BERIB DR A S DI O, BN
5 Toa4h iz e A TS0 R I, To4 7EAZ IE A 24N
FY R FERT S 140 MR Ak A7 K (g, IE
JLAEAM ML TE AR i R s 2 2 AT EE
YERT. AHAE B BOAZ A 45/ 348 Tha B A &
ik, SIS IhREPAT H LV LR, Zucotti
SSRGS, ANF RO ST L GV OO BRI R
BWHRAZER, ARG B 2= e 5 Al
WA AR FE S DA DG ATRIG IR AT A S 45 JAIE
S5, ThafEA[RI G (T B 1 GV IR RELH L )
Rk T 2 5.

BATINKA TodZs MR IE e A AL 5 4 T
A OG. FATE S — PP R, AT G
) MEFs 40 A% A5 58 m KT (1) T4 (I RIA, 1
7S WIRIA B B E T, X4 R G ALK AT T
SAHTE, a0 Todfr 1] 2- 40 i 5 1) 8- 4l fg ik
OAN A% AR R, T S A R b ) R
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IRRERC. Xl e A IO, IR E A0 i
40T S Sk G2 1.

TESAEFISEIRBTBL, T4l AR 54 5 5 1Y
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Expression and Distribution of Thymosin-34 in
Mouse Oocytes and Early Embryos

ZHANG Yan, LI Shu-Feng, YANG Cai-Rong, ZHENG Ke-Jia, LI Ning, YAN Yun-Qin”
(Department of Animal Cell and Developmental Biology, Northeast Agricultural University, Harbin 150030, China)

Abstract Thymosin-B4 (thymosin-g4, Tb4) is an important G-actin sequestering factor in cells, which could
regulate the activity of G-actin in various microfilaments events. Previously, many researches have reported that
Tb4 has broad cellular and physiological functions, but until now, there is lack of systematic research on mammal
oocytes and early embryonic development. Tb4 is a small hydrophilic peptide, initially, which separated and
purified from bovine thymus component V , with a molecular mass of 5 ku, and compose of 43 amino acid
residues. Tb4 molecule is highly conservative, which has been founded in a variety of tissues and organs in
vertebrates, and also exists in part invertebrates. This peptide has extensive biological functions. Recent studies
have shown that it closely relate with many physiological and pathological activities, such as immune regulation,
neurological development, wound healing , inflammatory response, angiogenesis, apoptosis, tumor occurrence and
migration. Dynamic events of microfilaments in cells always accompany with G-actin activity, while Tb4 could
bind G-actin with a ratio of 1 : 1 to inhibit G-actin to polymerize into microfilaments. In cells, nearly half of
G-actin are bound with various of sequestering factors, which effects on both G-actin activity regulation and its
reservation, while Tb4 is the chief executer of G-actin sequestering factor family. The ovaries, oocytes and early
embryos of Kunming mouse was used to investigate the expression and distribution of Tb4 in oocytes and eary
embryos. During the experiment, the immuno-histochemistry, immuno-fluorescence-histochemistry and RT-PCR
technique were utilized as chief study methods. The discipline of Tb4 expression and distribution in oocytes
maturation and early embryonic development were studied both in vivo and vitro. The results showed that Tb4
were different in expression and localization during mouse oocytes maturation and early embryonic development.
Immuno-histochemistry results illustrated that, accompany with follicle growing, the expression amount of Tb4
peptide in vitro oocytes is gradually increased. There are different distribution characteristics of Tb4 in GV stage
oocytes, which featured by chromatin configuration, such as divided the configuration into NSN, pNSN and SN
type. In other stages of oocytes maturation and early embryonic development, Tb4 could locate both in nuclear and
cytoplasm, and the expression amount always changing regularly, which are closely related with cells growing
status and the cell cycle. AIOD value of Tb4 was not significantly different in the process of oocytes maturation in
vivo, but the fluorescence intensity rapidly increased form 8-cell embryos to blastula stages in the process of
embryonic development. The tendency of Tb4 mRNA transcription are similar to the peptide expression in those
stages. Specifically, in early implantation blastula, Tb4 peptide highly expresses in implanted lateral cells of
blastula, indicating that Tb4 can regulate the microfilaments depolymerization in embryos implantation, so Tb4
plays an important role in the process of embryos implantation. The research concluded that, Tb4 could regulate
microfilaments events (such as polymerization and depolymerization) and proliferation of cells in the
developmental processes through the changes of its expression and localization. Overall, Tb4 plays an important
role for mouse oocytes maturation, early embryonic development and embryos implantation.

Key words thymosin-34, mouse, oocytes, embryos, microfilaments, immuno-fluorescence-histochemistry,
confocal-laser-scanning-microscope
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