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WE: "ilsih I Fmp R 5aka P ARSI EIMAE, CPI455 £ —Fu&a X FTALIBIFHAN, THF
P 4B G & P A A58 KDMSA/B & &M, #25 H3Kdme3(A & & H3 % 4 42 # A8 = F A4 69 Rk K F,
A 5 B £ B 9P HF 4 IR Sh o B it A2 F A e CPL-455, 4R % H3K4me3 4% & W A 4L 33 4 99 5 20 4K 51, 3 Fo 7 20 B2
BAAM YA, Bk, AREKRE CPI455 £ R F B E & 2 9P B aa i, A I A 0~22 h Fam 5 pmol CPI-455 #9 &
B EHRRME, PHEBRAAELS EEBRAEHZESZ T ALEZM(p<L0.05). 0~22 h i 5 pmol CPI455 &
B HWDERDT £ P H3K4me3 89 Z 2 (p<<0.05), BAK T 97 & 4w fe 7 KDMSA A KDM5B # & ik (p<<
0.05), FHBERGT EMEF Nanog .Octd,CDX2 % % el A B o &K (p<T0.05). CPI-455 & 2 T Al i KK
FEmpEPAX ARG AL, LAERE T SaEABRG AR, A4 H3Kdme3 69 F ALK, 4R35 97 5 20 1o
bk Ao T IARERE K F
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SE R IE IR 2238 T T A T L K A B0 SR 0E . H3K4me3 K50 45 T 00 7 & A AR LG . S R )
RGN AT . 418 H3Kdme3 W8 3L AL fUR & DhBEA B 24EH . 78 IR IG 1 40 M b 8 45 5 21
Z fie Pk AH OC 3 R 1y R k.

AT ATIABEIE - R T, H3K4me3 765 U9 H 240 i s 240 A2 p ¥4 3k, UL H3K4me3 76 4% U9 £ 41
A o B AR 3] T B PR A . W AR Caxe 1 BRI AR H3K4me3 B IA, AF T4 & A K122
e, FEAR T 35 21 AG T 2 307k R B 40 v AR B S R BRI R 40 P g A H3 KA R Rl R R
HOEAE P S, 2 0B 2R 2 B, G 2L & T AT IR L 2 R A 2 R N Y iR A B A R, R A
He R EEAR. AR 22 07 55 #1036 B R BT A4 ok 28 25 5 ) 6 WLt AL 16 4. Wu 5 BF g 2 W, /NRL TV U4 265
FIE G H3K4me3 (193358555 5 1R 8 32 K5 BE G 19 1 20 A AL, (B4R P9 22 K5 IR i h H3Kd4dme3 [ %35 i 3%
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16106 (Y B 28 TS Sha 55 BHFFE R, SNOARZERZA ) Yo €0 5 b 7 A B9 B 40 6 He NSN CIEBRZE %42 44 784 (1) B9
BRI AT AT (0 & A AE . H3K4me3 357K T 76 SN Y (o J5 A% 7 (1% B4 41 g v s 7 NSN A AL Rt
Y P H3K4me3 1932354 F T 51-BF 240 i i) (R S 2 R RSB IR iR 9 & 7

A 26 308 5 A A OB A AR AP BB 55 W P AR I CPI-455, R 45 B9 B 200 it 20 2 11 R R Ak R A G B A
MRE . DIRTTALE 1 H3K4me3 75 B BE 40 7R Sh e B VR IG % & o e v ) B 224 .

1 KM ER*®
1.1 RE s

A5 Ir R SRR T P R T A M R S . 8 i VR iR Sk IO R I
1.2 REHE
1.2.1 % GV (AL 8 397 5 40 e o 36 B L5 4R 90 A, 3

FHAAGS 1 A BEER ZKCOKF B S35 Ve T8 5 . A 10 mL {528 B 3~8 mm AU M, & 15 min )5,
FE U PR EE 3 2 LA b B F A M O e B RE A A AR K COCs (B Fr— B RE 20 i &2 6 74O 15 0 T4 )5
ARG R ISR, 0~22 h 4G OP BRI A & A R MG FR M 3G 9%, (22~44] h ¥ B0 BR 20 O F8 A
F—ANARET BN RO Ak S5 3% RIS A TS R (9 CPI-455 Ab
1.2.2 90 5 4 o eh IR

I FORE Rl ZHOE N 80 s, 50 V/mm A 3 R K i, I AE % % 46 v - 47 L 0 WA IR JiR B R
V. WS URRLS A K TR 20 A O VR T U 3 S AR O R R AT RO . TS A Y O R 0 M A A A
U B R IR S IR R, AR FRA6 V-4 15 min, XGRS A BAH 0 W0 A IR BR 55 IR MO T BE 3R, 24 h St
JRIG /2 24%, 48 h Giit 4- 400K, 7 d GoitBIR R,

1.2.3 EEmlo 4% e

RN A% Z R WD EE 12 h, K58 A 10 pg/mL Hoechst33342 L (i v, G % i
B4, 10 min. ] PBSCHE IR 2% vh 30 15 W0 4 28 W 40 B T8 Uk T80 05 . B A R 9 bt i IRl b, TR E R
FE 26 WA AT T il i 6 e
1.2.4 oo % 9% 3 8

W A AN [] EF 30 1 B R 40 R AICHE SRR . B AN Z R R E S A E IR T A 1% Triton X-100(R &
TR IR IEEE) B L 30 min, ZJF A 1% BSACH ML E D AT AR SN A B 1~2 h, BHHE
i T-BSA-PBS(it it 20-BSA-PBS) ¥k 3 ¥k » ZJ5 it A H3K4me3 M —Hi 4 °C 12 h. SR J5 ¥ FE S A
W FEA WA 30 min, P T-BSA-PBS VG UE 3 #, M ARA —H 1 EP(EppendorD &, # LI H
1.5 h, RJ5 I VRIS ¥E 3 . H 5 H 10 pg/mL Hoechst33342 & 4% 10 min, BA A $T T K
5 S M o =2 Y 0
1.2.5 H &M ERSIE FA qQRT-PCROE % X T F 5 A B4k X))

WS 2 A Ti] B S0 ) 4% O - 4 L R DTCME B8 SV . 3 Uk T 0 S5 R AR A I SRR W ) EP B OJE T — 80 “C vk Al
TRAT. (e R e s 4 BTN B W] S AT 44, RO S AR B B RE S AE T T — 20 “C & . # B s A5 B iy
WAVE AR . 4T qRT-PCR Kz, 8 E2 A ] Ab BE AL 3L PR ) 3k 5 0L (& . B FRF R - 95 *Cif4T 5 min,
95 ‘CHEAT 30 s, 60 ‘CHEAT 1 min, k40 PMEIR. $EH 18S FENNS I, HILFMMXTREREH 2 7
AT, 1Bt RS Ty vk S 2% Sk R SCiER 5 .

1.3 SHit5HH

AR B0 45 Bl SPSS 22. 0 #BAFHEAT B . FIAIR G & B RS0 T R IE R AR b S FEEA T .
R EE D 3, BRFEZIRK P EDRENLPEE 10 L ER4 R TIR . »<<0.05 FRERBEHS
THER X, p=>0.05 RREFAAAGIFE L.
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%1 qRT-PCR RE5|#1/F 5!
HH I F3)(5'-3") K B /bp JF3)5
F. GAAGAGGAGACACGCTTA
KDM5A 158 XM_005664094. 1
R: CGCTCAGGATTACAGGAA
F. GCAGCATCAAGCAAGAAG
KDM5B 196 XM_005668019. 1
R: ATCAGGCAGAAGGTATGG
F. TCCTCTTCCTTCCTCCAT
Nanog 108 NM_001129971. 1
R: TCCTTCTCTGTGCTCTTC
F. TCAGCCAAACGACCATCT
Oct 4 96 NM_ 001113060
R: CTTCCTCCACCCACTTCT
F. CTGTCTGCTCACTGTTCT
CDX2 ) 193 XM_003483674. 3
R: GGTCCAGGTTTCCATCTT

F: GATGGGCGGCGGAAAATTG
18S 79

NM_022551. 3
R: TCCTCAACACCACATGAGCA

2 REHER

2.1 0~22 h CPI-455 B3t 55 P AR SR 2 K R HARE B & & B9 %2
mk 2 FroR ., TE56 U0 B: 40 AR S B 0~ 22 h i B B i AS [l vk B2 9 CPT-455 403, &3 5 pmol/L &b
PR 5 — AR HE R B E S TR . 1 pmol/L 4L M1 10 pmol/L £ (88.80% vs 78.88%,79.23%,
78.91%, p<<0.05). A ZEMIIRITRR | -4 RI T E 25 (p=>0.05). 5 pmol/L Ab B4 1) 4 ik
KRB EW T RATEL (41. 44 % vs 28.35%, p<<0.05), 5 1 pmol/L F 10 pmol/L 42 8] 2% 5 A BA 45 it
SR (p=>0.05). U2 1) P IR0 IR A B Gi it 2458 3L (p=>0. 05).
R2 KSMELER 0~22 h T FE RN CPI-455 X3 3% B0 £ 40 Bk Sb B SA AN BE BR % & B9 2T

OBL s Rk R/ L RS RE/ % 4-AIR/ % BMR/ 0 PENE M K/ A
0 pmol/L 161 127(78.88+2.30)"  97(76.3842.48)"  92(72.44£1.58)"  36(28.35+2.32)" 42.28"£1. 49
1 pzmol/L 130 103(79.23£3.22)*  77(74.75+3.78)°  75(72.8143.68)"  33(32.04£4 18  45.30°£2.03
5 pmol/L 125 111(88.80£2.08)"  90(81.08+4.42)"  82(73.87+2.89)"  46(41.44£3.58)" 40. 33" £3. 00
10 pmol/L 128 101(78.91+£1.81)"  71(70.3045.88)"  68(67.33£4.00)"  27(26.73+3. 1D  40.52°+2.85

T BRI 0308 2 7 A Gt % 8 L (p<<0. 05) 5 655 EFE N T E +HififEd; KR EZH =4

2.2

(22~4417h 5 0~44 h T A CPI1-455 A IB XT3 DR B 4R ARIR SN A FN R HARE R A B IR IR

k3 iR, TERE U0 BEA0 BLAR S B (22 ~44 ] h 3 B2 TP InAS [ v B2 1) CPT-455 Ab 3R, & 30 4% 41 2 (]
S — AU HE 1 3 | 440 i 3R R0 VR A SRR 25 e AN B BT L (p >0, 05). 5 pmol/L AL BA B IR 43
ZUA P FEAR T R PR A 1 pmol/L AL FZH (74, 51% vs 84.62% , 85.87% . p<<0.05). {1 4 Fra, o0
BE 20 AR S B 0~ 44 b BN [F) 9 B8 B9 CPI-455 Zb BT, & B4 20 2 ] A 45 — WA Rt 3 IR IR 20 2%
2R R | PEIR RPN M AL 25 F A B A Gt E L (p=>0. 05).
BT UL EEER, JR 2 R RSN 0~22 h A0 5 pemol /L AL BRAY J7 2.
F 3 ROMAER(22~44] h SRR AN CPI-455 3 5% 1 5 40 A 50 B S AN BR BG & B O B M

JOBLE TR MR G R R ) EIR/ N BN ALK/ A
0 pmol/L 160 117(73.13£2. 00" 99(84.62+0.50)°  98(83.76+1.79)"  43(36.75£3. 02)" 43.20°£2.23
1 pmol/L 127 92(72.44£3.48)"  79(85.87+2.94)"  77(83.70%3.86)"  40(43.48£6.09)" 41.14°£3. 10
5 pmol/L 129 102(79.07£4.62)"  76(74.51£2.82)"  80(78.4340.97)"  35(34.31£5.34)" 40.93"£1. 48
10 pmol/L 128 97(75.7842.30)"  76(78.35+3.52)"  81(83.514+2.51)"  29(29.90£6.70)" 39.72°£2. 66

I EWARFRRRERREAGEITEE L (p<0.05); 5B F N FHE R REELH =4
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R4 ESMEFR 0~44 h FF N CPI-455 Xt 35 0 B SRR (S SD R SR FN AR RG & B RO 22 IR

OBL R AR R G R RER/ % 4R/ % BMR/ N YERr AR/ A
0 pmol/L 129 97(75.19£3.77)"  76(78.35£1.36)"  77(79.38+0.73)"  34(35.0540. 80)" 41.25°£1.78
1 pzmol/L 94 71(75.5345.73)"  54(76.06+5.50)"  53(74.6544.87)"  24(33.80+3.87)" 40. 16*£0. 89
5 pmol/L 127 92(72.44£4.8D)"  74(80.43£3.86)"  78(84.78+5.91)"  33(35.87+4.11)° 38.60"£2.73
10 pmol/L 93 70(75.27£3.38)"  55(78.57+0.30)"  52(74.2942.54)"  23(32.86L5.55)" 40.53"£1. 54

W ERRARTRE R 2 BRI (<0 05); FEE 8T h F -+ 4is MBE IS n=3.
2.3 CPI-455 Ab 32 %t %% DP £ 40 i #n 2 HA AR BR P 4B &/ B H3Kd4me3 3R % B &2 M
R A D AR I AR AL FRZH AN 5 pmol /L ZAMBRZH A GV ], 22 h A1 M T3 Oz B9 RE 20 it K2 2 ik
1 H3K4me3 BRIBMEH. i 1. K 2 Pros, GV BB 40t H3K4me3 f7 3235, Mgl 22 h A1 M T #
B BR A rh oK K DU ) H3K4dme3 RIEfFS. HSARGEHEAMIL, 5 pmol/L CPI-455 kb B 2H 1y 4 it
H3K4me3 ik 3 $25 (p<<0. 05).

GV 22h MII BT
0 wmol-L*
5 pmol-L?!
B 1 CPI-455 & 12 X} A [5) B 8 55 U0 53 40 B 0 38 AF i H3K4me3 RIX R
2.4 CPI-455 hEXENBHAMMBEERPE 0.06 - .
EEREFENHM " 0 av
T < s AT ce % BB o vmol L
KM qRT-PCR J7 ik, Kl CPI-455 &b 3 %f Rj 0.04 B 5 vmol 1
T D0 EE 20 R SRR i R O R I SRk R e, R
+<
HRMAE 3 s, SARMMAMIL, 5 pmol/L 3
0.02F
REFLLEY 22 bGP RE4E S P KDM5A fI KDM5B 2
=
2252 W E B AR (p<<0.05); 5 pmol/L 4b 3
00 M 950 B 40 i th KDM5 A By 33k B & [% R— Bl
astocyst
) HA 4
1&&(p<o 05), KDMSB #9335 2 5+ A R A 4 7t TEA [F B 39045 411 22 1) 605 2 53 BLAT S5 125 2 X (p<C0. 05).
HE N (p>0.05); 5 ;1m01/14L}E§E%H£EPg R TEH =3,
Btk 3 Nanog » Octd ,CDX 2 1) 335 ¥ i Z 45 B2 GV #5040 fn 5 AR h

B (p<<0.05) H3K4me3 B 18 3F 3¢ S 7k F
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151 1.5

E3 o0 vmol-L? 0 nmol-L*
%&M\ * EE3 5 umol-L? & * 5 wmol-L*
% 10 p= I E 1L0F e
C .O-.. s s @ ﬁ e
oL : -l
_}5} ﬁl:) 3:'5{{'! e
05 05 R
= R E e l-.-.:.l.l.l.l
o - & |
MII 22h
KDMS5SA KDMS5B
25r
B3 0 umol-L!
S0l 5 wmol-L?!
. £

MR FARFEEEZ L)

Nanog OCT4
Eir
MR HAZN «» FRERBEAHEITFEL. KREZW n=3.
3 CPI455 BN BARMERPEERERRTENZ N

3 g5 A

SR B i B A R i 2 — . R R E D R E AR AEABm EE A
OBl kAl BRRR AL . 2 R ALAE . P 4L 8 P Y Al AR B DY ARk O B R O R A0 2R K R T AR
FAS B A 52 4R AR 25 R A I ) 9, B ST /N RO B 4 A P MILL2 (HB3K4 H
SLH L) 1) B = 23 BLHE T BCHE IS L RO B AR AT T s AE MLL2 AR B EE A P . H3K4me2/3 KA
BEAG . S S5 1 R U0 R 20 AR S W B R 3R L R T H3KAme2/3 7R /0 B B0 #: 41 8 24 1) i 22
P RN T4 b R 280 H3K Ame3 36 PR ek (1 18 45 J2 2k 135 B AR A= 0 2 006 o 0T 400 L 22 i
PR OCHER 2. H3KAme3 7EREIR P AFE R Bk . UEH] H3K4me3 X IR & & A9 IR Y L B A 2 119
PR, W WL RS R I /I BV P 52K IR fify DA 2K B 5 9 IR 30T 1Y) H3K4me3 Feik K- T HAE
PRI SZHG 2 IRIG I 5. R Z WSS R AR W] . H3K4me3 X O &) 240 i Al 2R 0 IR iR & 77 HAT 82 1Y
AR .

FE NG0B 20 i b H3K4me3 I ZhAFRIK, N GV I E] MIT 52 90 2 W kAR e 3, & 7913 4-
AR T . 8- B AR IR AR, BRI R LA AR IR T, H3K4me3 3235k T M2 i
Fhn TR SRR 2 B ARK T bR 7RSI th Rk LA AT BT ST W] H3K4me3 755 6 £ 4
L SR i et B S A ARR L (EAR YRR R A OB A0 G 22 b R MITT I R A I 21 H3Kdme3 (9%
B I IC A 0RO B ST A R AN ], SRR T AR T R IR O A AN T BT o T
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H3K4me3 ) F ik,

CPI-455 J&—Fh 41 85 11 2 B AL B i 7). AT 4 S PR il KDMSA/B TG P, MMl $2 & H3K4me3 fY
AR R A I E 09 B 40 R R R VR i CPT-455, ] T O BE 4 M b 4 B & O3k AR
KDMS5A Fl KDM5B (335, #2578 R b H3K4me3 AR A 22 REVE L DI A 263k . T2 85 7 5 00 £ 21
JfL A 1 LA CRE RN NOE R, DA R DE St B, 75 R e O BE 20 g b, 20285 (1 R 6k B KDMS AJ 3 4% B B
20 DB — U oy S4B 45 H . KDMS Bk 25512 H3K4mes k3t . @i &k —4 8ok
KRG IALE H H3 878 il H3K4 LR R 0006 e, &4 P3N AUBos R, SEmmmEE",
X W B A A 4158 A H 3R B 1 H3Kdme3 i 51 £F 41 i 0 45 73 4 R R IR iR & B = o6 2.
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Effects of H3K4me3 on in vitro Maturation of

Porcine Oocytes and Early Embryo Development

ZENG Yi-ren, ZHANG Cai-yu, HOU Han-qi,
YUN Xue-dan, LI Xiang-ping

State Key Laboratory of Agro-biological Resources Protection and Utilization in

Subtropical Region, Guangxi University , Nanning 5630004 , China

Abstract: The maturation of oocytes is closely related to histone methylation modification in mammalian
species. CPI-455 is a histone demethylase inhibitor, which can specifically inhibit the activity of histone
demethyltransferase KDM5A/B and improve the expression level of H3K4me3. In this study, CPI-455
was added into the in vitro maturation medium of porcine to investigate the effect of H3K4me3 histone
methylation on in vitro maturation and early embryonic development of porcine oocytes. First of all, oo-
cytes were treated with CPI-455 based on different concentrations in different times. It was found that 5
pmol CPI-455 added in 0-22 h in vitro maturation significantly increased oocyte maturation rate and subse-
quent embryo formation rate (p<Z0.05). Therefore, this treatment method was adopted in subsequent ex-
periments. The results showed that the expression level of H3K4me3, KDM5A and KDM5B in oocytes
were significantly increased (p<C0.05), the expressions of pluripotent genes, such as Nanog, Oct4 and
CDX?2, in blastocysts were significantly increased in oocytes treated with CPI-455 (p»<C0.05). In conclu-
sion, CPI-455 treatment can reduce the expression of related genes in porcine oocytes, up-regulate the ex-
pression of pluripotent genes in the blastocysts, and regulate the methylation level of H3K4me3, so as to
promote in vitro maturation and early embryonic development of porcine oocytes.

Key words: pig; oocyte; CPI - 455; H3K4me3; in vitro maturation
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