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R KA HKE W B LA E & F L —dt
PTGFR IgG W A b 5t W8 2% A v s — 4t 1gG-FITC
W E w50 7] 5 Annexin V-FITC 48 8 98 - 46
D) &0 LR R W) 2 | 5 AL-8810 I B Cay-
man 2 7] ; FCS. TCM-199 g B Gibco 2\l ; HoAih 14
W) B Sigma 2\ A,

12 BEHE S

DI (CCM) :3.331 6 g NaCl +0.119 3 g
KCI14-0.020 4 g NaH,PO, +0.7 mL FLER#+1.191
5 ¢ HEPESH+0.011 0 g INBABR 44 +1.093 g 1l ALK
fix4-0.084 ¢ NaHCO, +0.012 5 g K K% % +0.05
g PVA+0.509 9 ¢ MgCl, « 6H,O+0.147 0 g
CaCl, » 2H, O, A ZE /K E 4 2 500 mL., ] NaOH
VWO pH E R 7.4, 20 ME KR G 4 CIRAEE .

2) A BB (TVMD £ 0.3 mmol/L b & W2 +
0.5 pmol/L ¢ B Mg + 1 pg/mL E, + 0.5 1U/mL
LH+0.5 IU/mL FSH+10% FCS+1% X $i +
0.22 mg/mLNFEARH, F§ TCM199 E A E 50 mL,
WY pHAEN 7.4, 3 KE G 4 CHRAFE .

3)10 X K T W W (10 X SP-TL):4.675 0 g
NaCl+ 0.230 0 g KCI+ 0.400 0 g NaH,PO, +
2.380 0 ¢ HEPES, MM ZE /K E 48 & 100 mL,

4)90 Y4 B FE BS (90 % PercolD) 116 mL 10 X
SP-TL+360 pul FLER4H +0.336 0 g NaHCO, 4144
ml Percoll+0.1 mol/LL MgCl, +0.1 mol/L CaCl,,
JnAGE K ZE 160 mL, 897 pH(EH R 7.4, 98 KE )5
4 CHRAEEM.

5)SP-TALP CHK§ 7 55 F2 W) - SP-TL Je il Wk +
6 mg/mlL BSA(Frac V)+0.11 mg/mL P9 R BR &4 +
0.1% KK H,0.22 pm 1.4 CHETE,

6) 52 K5 W (IVF-TALP) . IVF-TL 3 fill % +
6 mg/mL BSA(EFAF) 4100 pg/mL N B B2 & +
0.1 % R KB ,0.22 pm 13§, 4 CIEAE

DRI R: 5% % B W (SOF):0.017 2 g CaCl, »
2H, O+ 0.009 97 g MgCl, » 6H,O+0.016 2 g
KH,PO, 4+ 0.053 37 g KCl+0.628 8 g NaCl +
0.014 7 g Tri-Na-citrate+0.049 9 g JLEFE+0.210 6 g
NaHCO; +-72.428 pl. FLIR ¥4+ 500 pl. Gentamin +
0.400 0 g EFAF BSA-+1 000 pl 79 % Bt-2 2 Bt —
k42 000 pL PIERRRSH +1 000 pL JF 065 24 R +
2 000 pl. 0 FF & HE R, N AW ZE K E 4 E 100 mL,
NaOH &A1 pH (E R 7.4, i 3 KH )5 4 CHRA7,

1.3 UNEHMAE 5 AR B S 5

FEH0 0 VR L BB R TR A3 S e 100,
200,400,800,1 600 nmol/L ) AL-8810),7F CO,
FRFRAETIAA 2 h, BEIOP SR R0 HAH 2~8 mm Y
BRI, FH 10 mL 3 5 & K OF BE 40 i 02 L 55 88 & 10
mL B0, BB DU 15 min, FE R 5
OF YR , S RS AR UCVE » A S 46 DIV B . R
TR C N R NN S I R Ol TR S 2t N =R VN
(COCs) s FH AR PR 3 K. 568 BRI,
TIFM PSR 22 h, Geita — R HE 1B O .
14 SREBERALEEKRN PTGFR MFRIEE L

4 VR i B3 D B 240 ML AE T VR (B 0.1 % PVP 1)
PBS W) 5 UE 3 3. BIK 2 min, A AN Z
RHPEESEE 30 min L EL, B A TPBS 2 0h il (&
0.1% Tween2.0 ) PBS S vp i) i ¥E 1 h, FREAT
B WA B EA 0.5% TritonX-100 1y
PBS Z#hifk. F TPBS 2% Wi i vk 3 W A7 905
BT B BTN 1% BSA F10.1% Tween2.0 Y
PBS 2% v W W, B 0 58 S, B A — BT AR )
(1:200 4 CEHEIRE . H TPBS 2% sl is vk 3
W AP TAER (L s 100 H 37 CIBEH .
TPBS Z¢ M IE B8 3 WG » A% 3% €4 57 (PD) 3 Ot %
10 min, ] TPBS 2 il iE Uk 3 . FEB & A
Bi G I B B B R b R R AR R SO
BE TSR AF I
15 SEEZEEE PCR#&M PTGFR RikkF

P& QIAGEN RNeasy Plus Micro Kit #:1E i)
B 43 4 BB B 40 B L 4-16 20 i 359 R G L 32 LR 10
i RNA, 153 cDNA, 1 LU 7=k
BN i AT qRT-PCR S, [ A& & R : cDNA 0.5
pls 4 X QuantiTect SYBR Green PCR Master
Mix"* 5 pL; I F#E514 4% 0.5 pL; RNase-free wa-
ter 13.5 pL. RN 95 CHIAEM: 3 min; 94 C
A 30 5,54.7 ‘CiB & 30 5,72 CZEMH 30 s.35 M
572 CHEAR 10 min, BENFEAR 3 AMEHE,RQ=
272, LA Bractin AN S HEH  HE K E #5151 0L
SCHRLES .
1.6 AnnexinV-FITC 3 & 3% & iU 3] & 7 4 12 J5 59
BHEAT

F AnnexinV-FITC 40 Jifg & 1~ 4 I 38 7 & o 17
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It 2 A 240 B Uk T i, R R (1 mol/L) KB iE
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BHF . BU 500 pL % Binding Buffer Al 5 L 1 An-
nexinV-FITC IR &) J5 . A 5 pL PLIRA) B IR S
Jei B RIS RN E] 96 FLAR 9 FL Hr o8 4 FL V5 V2 RE B
5 A B RE 40 i K Ak BT 1 O RE 2 RS A 96 L
W, 2GR G RN 15 min. 75 58 6 A T W gE .
R I G B
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WO RORg L 37 CORIB MR VR . BT TP AE 4048, S 1 RS
TR, TH RO T E L 10 min (2 200
r/min), 3¢ FIE, AR FE N 1 X107 /mL, %
BRI TE 1 h, HRAKN COCs BB EZ
KW 5REE G BUKE F AT IR T L R BSR4
4T 5 h BMRSNZHE . SR o8 U L8 IR
P22 A% B ORL A0 L 5% B = IR G & & R R AT AR Ak
B g% CR B WP 40 48 i 100,200,400,800,1 600
nmol/L i AL-8810) . 2455 2 RITA IR, ZH
55 5 RHI SOF WG 35 352 W Ve ¥ 3~5 K, 5% A8 il
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A MIT I EIEE4H B MII stage oocyte; B:4 AW IRG 4 cell stage embryo.
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FR Tk s, £ R B E AR, H 4-16 41
MR AG  PTGFR 33k i W 3 & T oK 32 K 0P B
4 A Fn AR (P <<0.05)
2.3 AL-8810 %t 7k 4 OF £ 40 B T A0 4% B A X
B = M

W 46 1 B 41 i 2 A 1R (COCs) » FH N [A] ¥k B
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HF, Annexin V-FITC & {6 3 % 0 MIT 3 59 £ 40 ig
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Expression localization of PTGFR in buffalo oocyte and embryo
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Fig.2 Changes in expression of PTGFR from

buffalo embryos during developmental stage
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XHR A, 7E AL-8810 ¥R ¥ 4333l > 100,200 1 1 600
nmol/L 4 B4 o I T2 R 5 % A A7 /e i 2 R
(P<C0.05) - B e (1 600 nmol/ L) AbBHAL ] L) i 2 j

A

= Gl
BH 1% Bright field FITC#t & FITC green
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50r
40r
30
20
10p

GR-ERA I T 2R %

Apotosisrate of oocytes

0 100 200 400 8001600

AL-88103 %/ (nmol/L)
AL-8810 concentration

AP T-/R B Schematic diagram of apoptosis; B: BIREA LI TR , Al /NG 78 F R 22 55 8 % (P <<0.05) ., Apoptosis rate of oocytes.,

different small letters mean significant difference (P<0.05).

B 3 AL-8810 X7k 4 DP £ 40 A 8 1= Y 35 i
Fig.3 Effects of AL-8810 on apoptosis of buffalo oocytes

2.4 AL-8810 xt7k & IVF BERA % & HI1EH

FENE G & 8 W A I AS TRV B2 1 AL-8810, £
DT B IR B B AR W 52 ), 25 SR WO B A
AL-8810 Ab ¥ BE /) T = 8 4 M I s & B R0 ik
T BT B JC W E 2 5 7 AL-8810 ¥k B2 73 7l
9 100,200 1 800 nmol/L i, 16 4 il ] & s & &

BRI TR B4 (P <C0.05) , HALBEH JE R 100
nmol/L i 16 4i Jfd ] R i & 5 20 3% = T Ak 33k
200 nmol/L#1 800 nmol/L )& & 2% ; 7 AL-8810
W BE 435k 100,400 F1 800 nmol/ L B SEHEIR & B &k
RRFX A BB E2ER. I, 78 AL-8810 ¥
J& 4 800 nmol/L X7k 4= IVF IR & & 5k R et

>

g 3 0 nmol/L

5 1oor =3 100 nmol/L

= a a a A Z 200 nmol/L
® 2 80k [ b be be == 400 nmol/L
% 5 abe mm 800 nmol/L
= E ol ac mmm | 600 nmol/L
r o a

=4 40 ab 2

D
% "3 ab ab ab b
= 2 20}

o

z

E

2 B2 ML IR ity 1644 H AR it SR

> 8 cell stage embryo 16 cell stage embryo Morula

IR & - B

Stages of embryonic development
RENG FH R RN 22 5% B3 (P<C0.05) ., Different small letters mean significant difference(P<C0.05) within groups.
1 AL-8810 Xf7k & IVF BERR & B BE 71 MR T
Fig.4 Effects of AL-8810 on the developmental ability of buffalo IVF embryos

3 i #
OB 40 i 1) RS — AN S IR W B AL A, B2 AR
25 DN 3R S B T B SR X Bl R A R Jif
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P S 4 K 22 2000 B 41 A B3 38 B % 1 2R rP ol 2 1 T

B R, PGF, & — M E N EERE,
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P, E, (LH W RO 52 45 B0 AT 1 82 109 R Al
SR I EL AT BB 51 A B IR 0T R R, 51 & T 5 SR AT IR
48 o DT 32 BOCUE R 2 WL, P04 PGF. A5 55 % 2 5 B9 1
1 H B A IR R A B S, AR A e K AR B
B 240 Jf AR S0 1 A P A i AN [ 3 B ) PTGER 41 il
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A BB 20 A% A RIOR L (L S 2 ] T O R A Y
IR T Ko A 2R A — AR 4 T BB 40 A%
B R 2 — AR R REAE S i B B B 20 B T Y 45
B o 3408 43 B 8 240 B A A AR AP SR 1 R BE S HE
S — M AL (H IF S 25 32 RS B AT IR G & T R BE
1T BRER AN HA TR T4 58 BT R R 5 A
A B A Z KM MR & B B ae L JR AT HE D
PTGFR il 5 T A& 803 1 7K 4 51 -BF 40 M A4 J 5k
B, X BRG] PG, {5 5 7T L3 7k 4 09 £ 40
i B AAR R 8 T 200 2 R R A5 B R L O R4
R I A e S B T A R AR

W98 & B, 0 20 008 P Wk PGF,, 45 3541
Tl M B BRI WA RFR T W, 1
A WG B AE ) AR SR IG A 77 o B R PGF, 32 4R
il 350 b B AE /T ARG, 0] T PGF, X AE AT IR G
KBRS ET KR R G & E i
S A A i R B B, AR O 50 R SR T T I
PGF. 557 KFRWMIEIE AT PMEH. BR T
PTGFR fE /K4 F MG & 7 i 8 b iy i 25 3R 3k 4%
P, UL BH PGF,, % B B 41 i A1 109 38 BG4 il 7 F
EIEN X 5 E A R gE 45 R R — B,
AW 5T 245 F W , AN Rk R ) PTGFR il 7] AL-
8810 Xt 16 #i g I IR i & & % KA 1 3 T 8
MBI MR Z B LA HER
N, AT fE PGE,, 1% 5 % IR IA B4R 1 5 4% & 32 1k
Fh 20k B A DG B IR B B FR T R 5% 14 &R ) K g
Giit 785 Sl 50 o St — B R 3R IR R BT

FU R 6 P8 T 2 R BRI A 58 i, A
FERZRE G AT 16 d IR R 3125 S d it 4 R P
BN IREE T PGF,, W B TH 5 J2 1 il 7 1 IR iR FE - 1Y
JRR 22— XS T R AR B O T SO B RN T
BRE CAD W] T8 (0 Wy B ER DN 55, RS AN S 6 d
W, B Z T4 5 K K W e PGE,, W B8 i T
2 LA B BRI PR AR ) PGF, AR & S8R
08 R Y AR L (0 4 R W IR IR A AR K RN A
WYL AN IR P, KX IR IR AT A &
EXREZEMMERS, SR A& PGF,, 4
Ja .ol Py BE Y L AR X AT IR i AN B 5
Mot PR FRATTHE N 7E B2 RE AT 6 d FH PGF,, & &
TR0 X A AT VAT 23 B R S L SRR 1A
K-S 7 B A K AR AR B RS 1 B9 PGF,, 32 14410
i 3904 P R0 L DA B A G A R DR A . 7 R LB
G FRATTHE 7E 5 AR K B8R PG, 52 44 10 il 571
PR KR R T T AT
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Effect of PGF,, signal on oocyte and early embryo development in buffalo
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Abstract

Buffalo has outstanding characteristics of stress resistance and adoptable to poor quality

roughages and is mainly used for farming service in the world.Many of the economic traits of buffaloes

have not been fully utilized and are therefore considered to be the most potential livestock for develop-

ment. However, buffalo breeding methods of the world is still relatively traditional, and there are few

modern scale farms,which greatly limits the development of buffalo industry and utilization of economic

traits of buffalo.Compared with cattle, buffalo reproductive problems are mainly manifested in the low

number of follicular reserves,insignificant estrous symptoms,low breeding efficiency, and easy loss of
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early embryos, which also directly limits the feeding scale of buffaloes. Therefore,with the help of mod-
ern reproductive technology (such as artificial insemination, superovulation-embryo transfer, in wvitro
embryo production,etc.) ,it is an important scientific and technological guarantee for the development of
buffalo breeding industry to solve the prominent problems of buffalo reproduction in a short period of
time.In vitro embryo production is an important reproductive technology,which can greatly expand the
source of livestock embryos,and can improve the reproductive efficiency of livestock in a short period of
time in combination with embryo transfers technology.The technical efficiency of in vitro embryo pro-
duction mainly depends on in vitro oocyte maturation efficiency and early embryo development efficien-
cy.How to optimize the methods of in vitro culture is the main focus of buffalo reproduction research.
Reproductive hormones play a significant role in promoting oocyte maturation,sperm-egg interaction and
embryo development and widely use in oocytes maturation and embryo culture systems, such as LH,
FSH,E, and P,.In addition,like an appropriate concentration of melatonin, vitamin C,resveratrol,sodium
selenite can significantly improve the maturation quality of oocytes and promote development of embryos
in vitro.Though a lot of work has been done to improve the in vitro culturing system of oocytes and em-
bryos,yet the efficiency of both in vitro maturation of oocytes and embryonic development are signifi-
cantly lower than in vivo.PGF,, signaling has a pivotal role in regulating animal reproduction and PGF,,
receptor (PTGFR) is highly expressed in liver,ovary, uterus,adrenal glands,fat cells, thymocytes, pan-
creatic islets,platelets and red blood cells.Previously research has been reported that PGF,, plays an im-
portant role to inhibit the development of rabbit and mouse embryos in vitro.In dairy cows,the PGF,,
receptor PTGFR is widely distributed in the reproductive organs,and the embryo quality and pregnancy
rate are negatively correlated with the increase of the concentration of PGF,, in the uterine cavity. High
level of PGF,, in the peripheral circulation of dairy cows has an inhibitory effect on embryonic develop-
ment,resulting in a significant decrease of pregnancy rate of dairy cows.It’s speculated that inhibiting
PGF,, signaling in vitro can improve oocyte maturation efficiency and early embryo development effi-
ciency. Therefore, this study was aimed to investigate the effects of inhibiting PGF,, signaling on the mat-
uration oocytes and development of early embryos in wvitro. The expression patterns of PGF,, receptor
(PTGFR) in buffalo oocytes and early embryo development were determined by immunofluorescence
staining and real-time fluorescent quantitative PCR.Subsequently, the effects of PGF,, signaling on the
maturation efficiency of oocytes and the efficiency of embryonic development in buffalo was studied by
different concentrations of PTGFR inhibitor ALL-8810 administration in the oocyte maturation medium
and embryonic development medium.The results showed that PTGFR protein was widely distributed in
buffalo oocytes and embryos,and the expression level of PTGFR gene was significantly higher in 4-16
cell stage than in unfertilized oocytes and morulae (P<C0.05).Inhibiting PGF,, signaling by AL-8810 ad-
ministration had no significant differences effect on the nuclear maturation efficiency of buffalo oocytes
in different treatments(P >>0.05) , respectively. However, the early apoptosis rate of buffalo oocytes re-
duced significantly in high concentration treatment (1 600 nmol/L) (P <C0.05).Embryonic development
efficiency in 16 cell stage improved significantly in the treatments of concentration of 100 and 800 nmol/
L.and the morula formation rate was the highest in the 800 nmol/L treatment.The above results indica-
ted that inhibiting PGF,, signaling effectively improves in witro maturation quality of oocytes and early
embryo development potency in buffalo. The findings of this study about the above regulatory role of
PGF,, signaling could provide new ideas for improving in vitro embryo production efficiency of buffalo.

Keywords PGF,,; PGF, receptor(PTGFR); buffalo; oocyte; embryonic development; fecundity
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