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Effects of PLCC injection into mouse round spermatid on the oocyte
fertilization and embryo development
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[ Abstract) Objective To investigate the feasibility of PLC{ as an activator and its effect on fertilization and
embryo development for oocytes after mouse round spermatid injection. Methods The recombinant plasmid pCRII-TOPO-
PLC{ was constructed in vitro and its expression was induced. The protein was identified by mass spectrometry and the
antigenicity was detected by Western blot. Recombinant PLC{ protein was used as an activator of mouse ROSI oocytes, and
fertilization and embryo development were recorded and analyzed statistically. Results The recombinant plasmid pCRII-
TOPO-PLC{ was successfully constructed, and the recombinant PLC{ protein was identified by mass spectrometry and had
good antigenicity. The fertilization rate, two- to four-cell rate, eight-cell rate, and cystic rate associated with the
recombinant PLC{ protein did not differ significantly from those in the blank group (P > 0.05). Conclusions The
recombinant PLC{ protein has no significant effect on oocyte fertilization and embryo development in this study. The
feasibility of being an oocyte activator after mouse ROSI is questionable.

[ Keywords] PLCC; embryo development; ROSI; activator; fertilization

Conflict of interest statement: We declare that we have no conflict of interest statement.

[E&TE ] R K22 B AR AT H (2016QHO038)
Funded by Qi Hang Foundation of Fujian Medical University(2016QH038) ,
[BEIEE ] FLK (1986—) 55 LA A  WF5E 05 1) AR B BE "%, Email: donghong3721@ 126. com



794 rp [ S U B W 2018 4E 12 45 26 4545 6 1 Acta Lab Anim Sci Sin, December 2018, Vol. 26. No. 6

1992 4, Palermo 25" R T 107 F 91 241 it 3% N PR
¥ T3 5 (intracytoplasmic sperm injection, ICSI) J&
I7 D SRS TR A LR ICST 7RG T 5 ™
ASSRG TRE IS T ORVR YT I, BfJS, Devrogy
S R IAT SO TR FRE BRI S AL A TE D R
T WX Bk 7 1CST, FRAHIG R AT IR i T, 8%
7, AT5A ¥ 73 JORS 7 S8 JC k7 A 1R B kG
T AE AT LMK T B S8 LT A b A rh i 4 21 2
fEARIE FEAE T 40 B ( round spermatid, ROS) , 1994
4, Ogura 55 HGH T8 ] ROS ZAE I/ AL 56
HE T ROS 5 vk 1 BA R RS20 FUR B T RE
1995 4F, Tesarik 45" M JCHE FIE H 3 BONRS R 3R 15
BT 400, K AR5 i i A= 1 2 &4 1E
WL, T K F 40 Bl 1 55 ( round  spermatid
injection, ROSI) #k15 1" W2, Fl7s 45 Joks 7 4E HJo
VA IR BGOSR B E WRE A A O st L
FIEA0, ROSI ARG LR & e I HAkAg 1 —2
IR ZE B HRIES 7 (A ROSI (452 K5 3 AT IR 3%
PRARR, H2 0 322y < BRI KS 5 200 JE | OB 40 80
Fogtf A5 N E R, AWK R B IR TR i CL
( phospholipase C zeta, PLCZ) YE-k ROSI Ji5 /)N BLEPHE
20 B O TR R, AR PLCL A S 0 AR i w47
P KXt ROSI i 51 R4 5245 SRR 2 B RYRE L

1 HREH®

1.1 ##
111 SE8shy)

TS KM /MR HERL 10 B BERL30 B Bl 6
~8 Jil /K HE 25 ~30 g, [ T )45 2 2R [RS8 3h )
R A R w] [ SCXK (] ) 2017 - 0002 ], 7] 5% T4
AR R 2= 5L sh ) bl [ SYXK (1) 2017 -
0014 ] , RIFEFR BRI 2, IR (24 £2) °C i@ Wt
TR — 8 T S8, A5 3 o A o s B R
B 5 — B e A B 2 51 25 W 41t (2016038)

1.1.2 SEERH)

FIRk TR pCRIT-TOPO ( WL 1) AR 293T
4 g (human embryonic kidney 293T cells, HEK293T)
YIWA H BioVector JEUkr 254 1] P 21 g L R AR 0
TEREWE BRI & B IE R EE RS DNA [t
F G380 [ KAR A AL REH A BR 2 7] 5 B P T
BamH | , Xho | , TaKaRa LA Taq fiff.1 Kbp DNA
Ladder Marker TADNA % E#W) H TaKaRa 23 ;

QIAamp DNA Mini kit 4 | QIAGEN /3 ] ; jetPEl %%
Yl & iR 4 LT (fetal calf serum, FCS) (%
# 4 ( Dulbecco’ s
DMEM) .10% NuPAGE Bis-Tris Pre-cast Gel i3] &5
(Invitrogen, UK) #4104 [ i B3 vd (i) B I7 25 bk
AR,

modified Eagle’s medium,

pCRII-TOPO®
4.0 kb

BioVector NTCC Inc.

Comments for pCR®II-TOPO®
3973 nucleotides

BioVector NTCC Inc.

1 HEBFIEFR pCRII-TOPO DNA [
Figure 1 The DNA map of eukaryotic expression
vector pCRII-TOPO

1.2 A&
1.2.1 JBiki pCRII-TOPO- PLCL FYHEE (K Sh 3235
HYE

R BE Bt 1) /N BRUEE AL 2, FH Trizol 125 HE BRUEL
RNA % A, #R #§ GenBank ( NCBI Reference
Sequence: NM_054066. 4) Ff PLCL 1) 3 K 7% 51) , H]
H Primer Premier 5. 0 Z R HFES S 19, 5190 )7
10 F . EF 51 % ATGGATCCATGGAAAGCCAAC
TTCATGA; T #5144 CGCTCGAGAGTGAGAGACTT
CATGGTTTG, L FUE5 195 mlim A w B U147 538
BamH | Xho | , HER A B SN (PCR) Y N 5%
1A BUAE I 95°C 8 min AEPE 95°C 45 s iR 'k 55°C
45 s FEfH72°C 90 s A LEfH 72°C 5 min,30 PMEIR,
O FH H R 21 4% R+ B 4% 22 5K kL pCRIL-
TOPO- PLCL, @K H jetPEL % 44 ia 713 77 G4 44
AT 1Y) A% 2235 OB Je F HEK293T 4 i, ¥
Y FORL S A9 HEK293T 40 Ml 55 A & H FCS Y
DMEM H , FFE8 01 4 mmol 2 & BERE , 100 U/mL %
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EMO.1 mg/mL #HE, BT 5% CO, 37CH I
g% 24 h 5 B SRR R & FCS 7 DMEM,
@}EFE 56 h 7, Yol HEK293T 20 i ; 2R FH 22 ik i 24
f# 2L, 10% NuPAGE Bis-Tris Pre-cast Gel 37| &
(Invitrogen, UK) Zfifb # 4 PLCL FEH, E 4 PLCL
FEHL TS A R 0BT R, I
EPiEik (Western blot) PEA Hipt JHiE, — 80°C f- 17
#H.
12,2 /NRIBUE RS 4 M 5 G0 5

(1) /NERIEDE S 7 40 il £

U 59 6 ~ 8 JEIIE IEPE KM /N BRI 52 30, 57
AR I R FH VP A0 TS 1 1k ) 85 A4 A8 R, o Ak R A 1
A AR PBS MR BE T =K, BEIK 670 r/min 5.0
10 min, Ve ESE 7 LI, S LA SRR B 5
A ARIEZETE Percoll B s % Percoll 4 W it
B BE 53501 R 45% 60% 90 % Wk FEARBE s I 1 mL
45% Percoll BEEWIMA 15 mL I .0 IR
AR EL 1 mL 60% F190% K Percoll K5 EERITHEA
B IRIE AT BAZ A 5 I Je 4 381 4 1) 540 i
BRI B R R R W e e =R R, 2184
t/min 20 20 min; BT AE A B2 H buffer W (1:
)RS, =R T ,335 o/min .0 8 min, 5+ FIFIRE
JERi .

(2) A R B il 2%

B B)/N BB AS T4 i 5 b ad i & i &
41 PLCC MR A, Bl 2 0 10 x 10 ng/L
PR W R SE 30 4 5 B /D RBE S T 40 5
HEPES IR & W2 HA , #ABREF R PLCC BUE A S
I 1 K5 1 20 i YR 45 e ROST 2 1 IL w6 il £ i
H 777 & Hi/E HEPES #00% , & F 37°C Ki 3246
PP 1 b,

(3)/NEROI B4 i 3 R

VEHUH S 6 ~8 JAiy KM MEM/N, =806
(JEHE7.00 - 1900, B 19.00 - 7:00) /35—
JE G PEAT AR HEAL FE  F 17.00 X/ BRIEAT I s v 5
PMSG 15 1U/H.,48 h J& 7 &F HCG 10 1U/L; i 5
HCG 15 h J& , R SHENL F b 58 /N B, FERE R T
WSV R T TR s, 303075 SO0, 585 T
Z ] (R4 BRSO A BT A BV (HEPES ) 7 5%
BG4 1037 (fetal calf serum , FCS) FY3E SR ML, 7E AR
BET PR s e B S o G ) B O A A IS R A VAR
it BB A B e 5 RE R A A ( cumulus-oocyte

complexes, COCs ) ; ¥ HU H ) COCs 7 % K
(Fertilization,10% FCS) &ML 2 ~3 WKIG A BH
Fertilization & ( & 5% FCS) By =M & T 5%
CO, 37CHFHFIF 1 ~2 hy ¥l M cocs H
HEPES # (5% FCS) g2 ~3 WA & A
0. 1% %W B2 i (9 HEPES ¥t A3 1 min, $8J5 1]
T 240 AR R R ) B 3 R A B S R K A Y
Fe 00k A A, A5 4R D0 ( deruded oocytes, DOs ) ;3 4 1
0 DOs A Fertilization ¥& (10% FCS) , ki H &
AW HIEEH A M IR0 E T 5%
CO, 37CHIFFRETE

(4) RTEHRE 7 i 5

P ALY BB 240 i i A HEPES 305 | 8 %%
ONRE 20 AL, (o 5 — AR 67 T 12 sk 6 A, RO
BFF 9 m o7 B U9 BE A0 A5 0 6T S Pk R
TENG A0 LT 010 3 A Z0 B (AR B 20 ) , T3
SR B REAE L SR 5 O n L R, &
T R I 7. 2045 1k D 0 | 8K 5 4 15 T8 RS - 240 il 22 18
T DI RE A MR BT b Al R T S R A R T
41 fifg

(5) IR EE

W RG240 ML 3 S5 0 91 ST %) B9 B 20 e s
171535 ,ROSI J5 16 ~ 18 h( D1 ) WLEL 45> -1 40 Jfd
A% BB ROSI 5 44 ~ 46 h(D2) W5 451 b
R0 M43 24550 9% ;68 ~ 70 h(D3) WL 2454
9, Bt B0 S 205 NSRS (5% FCS) HiiFR,
116 ~ 118 h(D5) MELHE T2 RS 0 S 539
1.3 SitEFE

ARWFFEI H B 2R H S8 2= 3 SPSS16. 0
TG AT T ECRORER R [ n (% ) 1 RR AT T
20T, P < 0.05 AEFEASITFREL,

2 &R

2.1 [R#I pCRII-TOPO- PLCL RUHELE R

Ph/IN R R 4 o AR 04T H R R PLCE I8
HEWE 2) o 1% BEAs RGeS Tk B m B 400 K
/N2 1960 bp, 5 H 13 K/MEFT

W F 40 TR pCRIL-TOPO- PLCL #EAT XU 4
FE (UL 3) , SEEYIG 1% Biis M e f vk s B
B 267 K /ING 5l 4000 bp FT 1960 bp, T 5 5 kL
pCRII-TOPO 1 H B K/MASF . H 2y, B
HISER T HI R R A5 AE
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1960 bp <— 2000 bp

1000 bp

1 : Lanel : B 1% % B8 ; Lane2 : PCR ¥ 1 PLCL 724 ; Lane3: 1
Kbp DNA Ladder Marker,,

B2 PCR YIS IK T
Note. Lane 1: negative control. Lane 2. PCR amplification of
PLC{ products. Lane 3: 1 Kbp DNA ladder markers.

Figure 2 Analysis of PCR product by gel electrophoresis

4000 bp <— —>4000 bp

1960 bp <— —>2000 bp

—> 1000 bp

1 : Lanel : F 4 FURE pCRII-TOPO- PLCL AUEHYIEE A ; Lane2 ;
B Jfi ki pCRII-TOPO- PLCL K s Lane3 : 1 Kbp DNA
Ladder Marker

B3 W4 FR pCRII-TOPO- PLCE XU H vk &
Note. Lane 1: recombinant plasmid pCRII-TOPO-PLC{ double
digestion sample. Lane 2: recombinant plasmid pCRII-TOPO-
PLC{ sample. Lane 3: 1 Kbp DNA ladder markers.

Figure 3 Recombinant plasmid pCRII-TOPO-PLC{

double enzyme digestion electropherogram

2.2 BEHAPLCLEBHEIINRIEISELETELER

F PLCL 8 A &R IMFE T ik )5 #4T SDS-
PAGE( VLR 4) . #£ 90 kDa BT I B %635 56 1
Zr , SEMAE AT KA 74 x 10° Da H LB K,
EYITFZ B 550 5 347 Bk %58, /Bl PLCL
HH,

Xz 4 PLCL 25 I FH Western blot FFA Ht
JEPE (LRI 5) . 7E90 x 10°Da LRI T — 554 5
PR, R/MF A EAE A BTN,

90X 10° «—

50X 10° <—

- =

7 Lanel ; 2 [ Marker; Lane2 ; B 20 it ki pCRII-TOPO-
PLCL 53 i ; Lane3 . 25 JJUR pCRIL-TOPO 5 34

B4 (RIMEFFIAELE N SDS-PAGE
Note. Lane 1: protein markers. Lane 2: recombinant
plasmid pCRII-TOPO-PLC{-induced sample. Lane 3; empty
plasmid pCRII-TOPO-induced sample.

|

Figure 4 SDS-PAGE analysis of recombinant protein

expression in vitro

1 2 3

90X 10° <— s
——— 74X10°

50X 10" <—

1 : Lane 1. %6 4 Marker; Lane2 ; 8 20 iUl pCRII-TOPO- PLC{
%EF#HEE ; Lane 3 %ﬁﬁ*ﬁ PCRH'TOPO %%tﬁﬁ:ﬂ]u
B 5 {AIMFEFFEIAELHE ] Western blot [

Note. Lane 1: protein markers. Lane 2: recombinant plasmid
pCRII-TOPO-PLC-induced sample. Lane 3: empty plasmid
pCRII-TOPO-induced sample.

Figure 5 Western blot analysis of recombinant protein

expression in vitro

2.3 /B ROSI G EAMZERMEBEETLER
P/ NEBE RS F 4 Ml 5 B 20 PLCC SR G N
SEEAL, 53k N RBEEAS F 4IRS HEPES IRA A%
P14, 43 EAT RSOT J5 WL /)N SRR 1 40 i ) 2 K
ARG & B IEN (LK 6) .

W5 2L/ SO B 200 1) A2 65 1 DL R iR & &
WG RN 1 R, SSIRAr 2R
mTEA4, MEZHMES TR EWE(P >
0.05), {HEZIAY 2 — 4 A2 8 4R K k4
RIFMGAR T 25 (4L, W& Z ) 522 5700 B & 1
(P>0.05),
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TE a /NI SZ G P 5 b /ANBUEAG 2 - 4 A0S 08T s o /NBUIE NG 8 2 B2 AR 5 d o /N IR BRI

B 6 /1N ROSEJ B EEAIISZ A B A e T fis 2 75
Note. a: mouse oocyte fertilization map after ROSI. b: mouse embryo two- to four-cell division graph. c: mouse embryo eight-cell
stage and mulberry embryo graph. d: mouse embryo blastocyst graph.

Figure 6 The fertilization map of mouse oocytes after ROSI and the embryo development map in different period

F 1 /NEROSI J5 IR0 B 3248 SR NG & B 455 (n =150)

Table 1 Results of oocyte fertilization and embryo development after mouse ROSI(n =150)

ZHIH% 2 -4 IR % 8 YA % A%
] (SZREHL/ G0 B: AN AR (2 -4 dHfEE ZHEHO) (8 A% ZHEED) (FERB G EO)
C:mu . Fertilization rate% 2 —4 cell rate% 8 cell rate% Blastocyst formation rate%
P (No. Fertilization/ (No. 2 -4 cell/ (No. 8 cell/ (No. blastocyst/
No. MII) No. Fertilization ) No. Fertilization) No. Fertilization)
g =F
=4 39.33(59/150) 69.49(41/59) 67.80(40/59) 40. 68(24/59)
Blank group
S84
el 42.00(63/150) 68.25(43/63) 63.49(40/63) 34.92(22/63)
Test group
x*/P 14
5 0.221/0.638 0.022/0.883 0.250/0.617 0.619/0.432
X~/ P value
. > 5 R A B ) >
3 &b i ROSI Ji5 UP-B: 4 M B30 71, #89F PLCC /R A
=A

PLCL 2 AF7E T8 HE S WORS 7 (8 — e S 1
Welsl C, & THEIREE C S — 01, i PE Y
HELER 2L PLCL A 85 IR R LM 5 i
PLCE MEARTE MRS 23 2 3 BEARSF Y X XY X, 3%
X B 247 & 5 0 5 T8 BUpE AL TE ol BT
PLC WY HLBIZEHY . XY S50 X705 & A 170 2
FERRFRGE AN 260 A FLIR TR AL, #7 Horh — D R
B R A RS PLCL W23k KA TR S 800 | 255
PG EIRE S #2071 Kashir 2RI 241 i
FRARIBEH NG PLCL H T, Bz 8 A AN LR
T BEE AR 5 IE R A AR 1Y Ca® R G
¥ Saunders 25K/ PLC{ mRNA 7 5 A A
I AT 5| & 52 AG AR Ca* PR35 , 1T £ bR
T PLCL WIANRES| & B0 B M Ca®* ¥R 3%, Jones
EPHIFSE TR PLCL 1S PR LA 4l 4L s 2
UL L BRI & T g i Ca®t ks, B
SK B ET A 98 © IR S8 PLCE AT LS| A R BE 40 il % A=
Ca’* ¥k , 12 PLCL AT —Ff ROSI J B R4 i
(R 351 LA R T i o IR RG S2 K R B R A RE T
1C4 IR EL D BRI A 580K R T PLCE AR

O R 4 AT AT B X ROSI S BB 40 i 52 K5 K R i
KB B,

AW 5 K T R T L 3R 3k # AR pCRIL-
TOPO-PLCL, HAEMRANRIE T H A PLCL & A, HE
A RAFAPTEREME (FRHE L PLCC 8 F/E R/
B ROSI J& 114 B9 1 240 0 340 7111, OB 40 0 32 05 32 s
AT Ad, ARG REZES . PLCL & 5B
A B S ANE W OCHE P 2R R — i 0 SO B R
UL AE T N F, B9 A IANRES | & Ca®t R Y
HHE R A AE T PLCC B R, {H Swann
NI R A B DIRE R PLCL ANk 11 &
A KRS I 5 280, WORS 1% 00 1% sl R AT AA )
NBETT . A ST A XA PLCC R 17 I RE
TEMY, AT BB A 7 Hh OB 40 il 32 R 2 % &
EAA X — PR R R 22— I PLCE X b
REAN RS2 4G S G & B G R A 75 UE— 25 S0 0 56
WE, BAMIFSELERIE s 2 -4 AHHR 8 4K %
WAERHMEAL T 25 A, A BA BELS,
HIEH T a4 sl iy EA B A b A A A 25
SRRl REh N = WA c e 378 7 I 2]
H i 1 JC SCHR RS
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HATET Ca®* 4k X5 T OF B A S0 bl /s
Wi & B M EZEECAHH Y Ae, A Ca 1
B FIIE AR 1 A0 238 AT AR A 1) 5 o) JUR i 366 DAL 1 3%
SRR BhAa I as R s A A I 24T
e X Ca>* 252 W 2k PLCL K 1 1Y 1CSI 4%
JUT O IEAN Hachem 2617 228 ik B4t T4
AR T AL O 3 B B AR T A W] DL i
N R (CANBILARTE: | 3 B A 2 R0 ) SRl
WA SO I ok B R B AT, |
JEIKBEAR RS Ca® HR AR A B Y, AR R
BRI AR A, 2 A RES TEH &
RO, 25 LR A o8 4 PLCC & 1
Xof BB 20 B 32 K K VG & B TC i 35 A RN BR
ROSI Ji5 Y B 4 M0 71 0 T A 7 PEAELAS R
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