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ABSTRACT Objective: To observe the influence of the separation of sheep embryonic stem cells in vitro culture blastocysts at
different developmental stages by N2B27 serum- and feeder-free conditions. Methods: Mechanical separation was used to isolate the in
vitro culture blastocysts at different developmental stages by N2B27 serum- and feeder-free conditions, and then we observed the
formation rates of primary oESC-like, AKP dying, expression of multipotent candidate genes Oct-4 and Sox-2. Results: The formation
rates of 0oESC-like of early blastocysts was lower extended blastocysts (19.6% (11/56) vs 36.9%(31/84))(P< 0.05). It was all positive for
the assays of alkaline phosphatase and expression of multipotent candidate genes Oct-4 and Sox-2. Conclusion: This is an effective
method that the separation of sheep embryonic stem cells in N2B27 serum- and feeder-free conditions. The extended blastocysts can
improve the formation rates of primary oESC-like.
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DMEM/F-12 (Invitrogen, 11320033, American), Tryple Ex
press (Gibco, 12605-010, American),N-2 Supplement (Invitrogen,
17502048 , American),B-27 Supplement (Invitrogen, 17504044,
American) , MEN NEAA (Sigma, G8540, American), CHIR99021
(Stemgent, 04-0004, American), L-Glutamine (Sigma,G8540,
American), 3 -Mercaptoethanol (Amresco, 0482, American),
bFGF (Sigma,B6766, American ),Mineral oil (Sigma, M8410,
American), HEZXE (JUE,DH231-1,China), #HEE (MH,
DH325-1,China), TCM-199 (Gbico, 12340030, American ) , Hep-
es(Sigma,H6147 , American) ,PVA (Sigma,P8136, American),
FBS (Hyclone, SH3008403 ) ,FSH ( Sigma, F8174 , American ) , LH
(Sigma, 15269, American ) , AKP 5 i3 & ( Sigma, 86R-1KT,
American ), Triton-X100 (Solarbio, T8200,China), #¢t—¥i:
Oct-4 (MILLIPORE ,MAB4401 , American ) ,Sox-2 (Santa,Y-17,
American), 2680 IEEPUVMNR (B2 44F, ZF-0312, Chi-
na) , HoAt1 300 2 Sigma 23]

1.2 B Rt s B

(1)4h 5P : TCM-199 hepes+Img/mL PVA+0.7 mg/mL AT

EX:UR

(2) WLEAEE IR - TCM-199-HCO5+10% FBS+0.051U/mL
FSH+0.05IU/mL LH+1 pg/mL Estradiol+24.2 mg/L Sodium pyru-
vate+0.1mM cysteamine +10ng/mL EGF;

(3)ZAEW : SOF+20% A 1 - Ml +6 TU/mL JIF # +1001-
U/mL KRR

(4)1535 W : SOF+3mg/mL BSA ;

(5) R JiE T2 M BV 1% %W : DMEM/F12+10 pL/mL N-2
Supplement+20 wL/mL B-27 Supplement+1 pL/mL B-Mercap-
toethanol+10 pL/mL MEN NEAA+10 pL/mL L-Glutamine+
80ng/mL bFGF+3 uM CHIR99021,
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10001U/mL)ff) 37°C K Az BER K i, FORIRARS PRz ] 5255
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g T ke A A (GV ) 588 AR Bty 5 B B0 . - BBk
WA A(COCs).,
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BRSNS ANy sk O Ak ) By BERO 48 28 iR, AR R i
% T LA Tyrode's solution acidic HrXEE , 2437 B 14 7
ARV 37 R HA A ESC Bl b se /i vkise, AR RHEEA
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(ICM) , 7 HFH B e AR 2 5 I L 5 3% 6-9 K HAG RINER A5
RIVA FALT ESC IE AR 45 25 IR T4 (ovine embryonic
stem-like cell, OESC-like ) , ¥ H: M i85 75 AR 2 v 3 5 V115
M RE R, WS =ARLLE AT Lz 28 A Tryple Ex-
press TR UL
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2.3 WMERAERES S SRR T L il
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TR B 10 I P X AT e ks

F3—#41 oESC-like 4T e kil : PBS Pk =K —4%
£ B Z 1 h—PBS ¥ = —0.3% Triton-X100 3% 1k 5
min—PBS Pk =K —5% BSA #fif] 1h—PBS Jji =ik —>—$i 4C
7% —PBS ¥k =K — "4l DAPI 1 h 37C —PBS ¥t =k —
TR EE FEAH
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18 /INBF BRI 46 BB 200 6 % 0 4T B 2 et A = TR A%
PREEETR 7-9 KK 1C) MR R RBCR Y R BEAR(E 1D),
FHAFERR (& 1E) R AL ZERR (2] 1F ),
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Ak ) B B i AR P 4385 1 31 AR 9 48 5 ICMLICM. 1Y 43
B T R M B IR (36.9% vs 19.6%) (P<0.05),
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Fig.1 Ovine oocytes developed in vitro culture
* A H GV EAUPEARAE ; B Bk 24h DREH4HAR; C S UPSLHARRRR; D A RAEHIRERA (5 BMER ); E AT HARR( RHAM R ); F AR AEEIRERR
(WLBTEL )o
*Note: A the GV stage oocytes; B mature oocytes; C the cleavage stage embryos; D the blastocyst stage embryos (extending stage); E the blastocyst stage
embryos (early stage); F the blastocyst stage embryos (hatched period).

® 1 BRENARENS S

Table 1 Separation of inner cell mass of balstocyst

Balstocyst Collection time( Day) Embryo number ( trunk ) ICM number ( trunk ) ICM separation
Extended (Hatched) Balstocyst 7-9 84 31 36.9%
Early Balstocyst 7-9 56 11 19.6% *

ESRAEMRALE, BRI EEN.

Note: Compared with the control group,* means significant on statistics.

W) RS ICM A v4 R s/ 8] SEBRANIE R KR Z RN, BRI G ST ATCs | 240 ) & 5% |
20 AL R R, MR O A I RO NG RARCHR B AR, O DT N IRZIB IS SUIRSE T, 15 mES
BB 2 A B). B AU [l 4R et ANIBTI SR 1) 12 AR AL (& 2 ).

B 2 ERFEREREF LT 40
Fig.2 Primary and Passage lines of o0ESC-like
* A A RBRES EH ICM; B AH KL )REESBEH ICM; C A EREHERE T M.
*Note: A the separation of early blastocyst ICM; B expanding (hatched) blastocyst ICM of separation; C passage of embryonic stem cells.

3.3 WEBIEE S R B). T4 RRI A0 P 2k I, R B
I A FUB AN R A BR A . PR W PRRIE, SR E A T I, TN
JRAEH0 OESC-like, ZAMAMEBERRMIY: G5 AL G (1 3A A Oct-4  Sox-2 FEIR % 7 i FL il ESC thik19, Oct-4 765
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B 3 4RFE3AERR T4M AKP &
Fig.3 AKP dying of oESC-like
A S RHIMB RS E ICM i AKP 36 ;B A3 3k (ML )M EREME S ICM §9 AKP 3,
*Note: A the early stages separation of blastocyst ICM of AKP staining; B expanding (hatched) stages separation of blastocyst ICM of AKP staining.

BN AR T 2R TP F3k  (HAE R A A i i A ekt
R L P AT, FRAT TN RS AR (1] 4A 1 B) A sk AR (14
4C F1 D) H1 45 3545 119 0ESC-like £ 31 £ ¥ B 1 7t vk SL 1A

Oct-4 il Sox-2 HpEs& A MA R 2 HIE, MIOt—dmE—
PRI AR R BIPEXT BE P 4E 1 F) o [R)I AS 256 i 19 3R A5 1Y
oESC-like 755 IR A S S8 HHIE i 2 R R R,

& 4 Oct-4 FA Sox-2 %45 o S tainl
Fig.4 Immunofluorescence detection of Oct-4 and Sox-2
* AT B A REIM B RS B4 F R T 4AE Octd 0 Sox2 SZE AN ; C F0 D h i 3K (WL )RR B4R 3 2L ARRA T 4R Octd 0
Sox2 SIS ; E 1 F AR MR

*Note: A and B were separated sheep embryonic-like stem cells in the early blastocyst stages of Oct4 and Sox2 immunofluorescence detection; C and D

were separated the sheep embryo stem cell of expanded blastocyst (hatched) Oct4 and Sox2 immunofluorescence detection; E and F negative control.

4 it

AR, AHIFEHE L "Separate and Seed" J7 Ik REA AL
AR 4 AT BSC R, R A o8 % B2 A7 G
MIEREFRAAE T T DL T4 25 mESC™, hESCH, rESC! H i H;
PRER RS, fEUEERE 1, FA1145E& mESC,hESC il rESC
e H IR T e B ) Wt STAT3 #1 FGF %5 538 i
B ML A 52 4 BB B 5 3 B ST T — Rl B R 97
R ZRATA: 0ESC-like , X £ A1 445 77 540 7 DMEM/F12,

N2,B27,GSK3 454 1 3 ( CHIR99021 ) Fl A i 2F 2k 41 iy A=
KN F(bFGF)¥,

X FEEFER R AUREIR , FRATINAR AR FIR BLE AR ] L) 4y
B E] ICM, 26085 37 )5 oESC-like 2 = 437 /A 254 5 mES
AMABAFFEARRLCE 2C) , H H R RNRNG T A0 i Re R 3L B (Oct-4
A Sox2), [RINASLEG BT 43 B3k A5 1 oESC-like £ /5 HA A /&R N
AN AESER Y B 2 0B NI R, JF HA R, Wt
{55 Ar R /N, AZBRIK R ESC [ T o g i 2 s i 3
il GSK3 s sz gt jiif CHIR99021 42 GSK3 gy, Bk
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FATTAT LAE S A CHIR99021 A3 R4 Y M4 = B i v 7325 Jsi AR
ICM, {HJ HLHESE VR P R 2A% ARG 37 5 3B WA ™, dx 26 2 LA
VLW CHIR ANRESCHEA IR T 48 - JE R 53 B ICM A Bt 1] 34 5
FAJg o B Wt 5 53 g% 2 Ab, i EE A bFGF 7] LSz 4f hESC
TS24, TN T bFGF 454 CHIR99021 fifi oESC-like
(AR VE IS 2 fi59 14, JF B bFGF Xt oESC Sz 55 2
N AP A FGFR A4 SU J5 4R & ROIEFH .35 T
W, 3% 5 hESC HRE A,

SRIMTEA B3 %) ES 240 R mad B e, XTI RUR
ICM 575 A IEPEI AN . AESERPRREE |-, OB 2 5
BN BN ES ARk FE20F O Rk AR (R P s 57
o AP BRI B A A SRR B A 1 2R
S UL 23 25 1k DA 84 A d sk B Be R rhfeds 31 4
oESC-like (31/84,36.9% ) .3 i T W B B 206 R 4 19 45 1
(11/56,19.6%)(P<0.05). PN, fEA R B A 4ERRXT ICM
I3 SR HA —E RN TERY o IXFT RE TSR] B R S I fE
RINAS— BT HOR BEIER B 73 Bk [ BN R ICM, 35 77y
FIREIR ICM. B4 [a) i phy T BRI /N Tk ICM A — & 4493
R FRATTiE % B, ICML 1 B 2 ICM ™ e i S, O HL— 2 8K
Y ICM BRI T 5Rw) 5 57 , il BE 2 (2 ik ICM RYIE i (7T
REAAE B 40l 55 73 WAME F IR ICM 40395 ) o LI 1%
FEANIRJZ LRI 5 R B B H 205 ICM A (KA fin ESC
IHCRTRTBEPEN . PRI FRATT S 56 7 R AR ) B SR R o
B 250G FRINIR)Z X T ICM (7 A NG GE 2 Y, i ELRE IS
BRI TR MR R MG F AR A T 1-3 AR 2238 AR5
B0 1 ) TCM A A 37 I e 5 U e T il 1 22 T B 1
Oct-4 FI Sox-2 HYRHIMAS AL FHYE, 255 A e = Fif Y 52
B SR oAl LIUER e i W77 73 B Y oESC-like &b TR 73
el B

2 L Prid , FANT A AR X L BB B9 T L35 J0 1 SR = 1
FR T, ATLLARN G B3RS ALY oESC-like, I H AT T
TEBIB IS IR A EATAE SRR T A 56— A s, Rl
TR CRAL ) B B AR T3 8 BG4 2 it i) oESC-like A
ATPREHEVE T, IIATAT LR AR Pt ) ZEoR o PRI, Sl oy
AT 14 G L 5 T ) I = B SR I 2R 0 T B 5 & ESC AT A= AN
FRIESRBE 7 — RN 2%, JF HAHSZ 17X ICM 77 i Y
KHEP R 2 — B9 Frcidi PR B, [ ] 36 a5 i — 2L 200 i A 5~
MR T4 %¢E ESC A RRITFM L Ret: Jr T 1Y (5 i@
PEAE o T i — 205, OF HOR S A0 40 2R IR iG T 4n i iy
B RGBE Tl
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