i E A AE Y 2424 9] Chinese Journal of Cell Biology 2020, 42(8): 1305-1313 DOI: 10.11844/cjcb.2020.08.0001

HEARF IR A ENESX NFIMER LB
PR F AR R BIE1E A

A B Y W OFE EEK
(" F g PR 24 R B R B M I e A B IR 2 v o0, A 2012035
SR ERERE > T AR R ET L, B 200031)

E  AIVFE(in vitro fertilization)3% 7~ 89 FE G & 5y K A& & F ML, XAR KIWEAK T IVF#96 57
HME, EFERRI, AEOERB T EACEI(PRMTI)E TR L B it EFT2M4EA, 12
A F X iR i R 69 VE R BAUEIAD R # . AR R AR IVE R 76988 6 2 5230 H#. KA Q-PCR
F=Confocal x| -F- 1 1< ] & F B B IE S P PRMT3 89 4% BR A & & &AM 0L, vA A H4R3me2a F ALK
Fog TAE DL, B I8, JETLEAE RS it A APRMT3 % &, WURLiGIEfath st —F X F . AT R
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The Role of Histone Arginine Methylase 3 on Human Developmental
Block Embryos Cultured in Vitro
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('Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China;
“Center for Excellence in Molecular Cell Science, Chinese Academy of Sciences, Shanghai 200031, China)

Abstract Human embryos of IVF (in vitro fertilization) are often susceptible to developmental block,
which greatly reduces the efficiency of IVF treatment. In recent years, it has been found that PRMT3 (protein argi-
nine methylase 3) plays an important role in the process of early embryonic development, but its role and mecha-
nism for blocking embryonic development are still unclear. In this study, the embryos discarded by IVF were used
as experimental materials. Q-PCR and Confocal were used to detect PRMT3 nucleic acid and protein expression

in early embryos at different developmental stages, as well as changes in the methylation levels of H4R3me2a. In
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addition, PRMT3 was overexpressed in the developmental block embryos to observe the further development of
these embryos. Our results demonstrated that the nucleic acid and protein expression levels of PRMT3 in blocked
embryos showed a significant decrease compared with normal embryos (P<0.05); meanwhile, the methylation lev-
els of H4R3me2a in blocked embryos also decreased significantly (P<0.05). Over-expression of PRMT3 can rescue
partially developmental block embryos, and even individual developmental blocked embryos can develop into blas-
tocyst stage. In conclusion, the reduction or deletion of PRMT3 expression in early development embryos may be

one of the main reasons leading to embryonic development block defects. PRMT3 is a necessary and very impor-

tant key factor in the process of human early embryo development.
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Table 1 Sequence of PRMT3 and GAPDH primers

Elk7) JFHI(5'—3")
Primer Sequence (5'—3")

Sense: GCC ATA CGA CGT CTATCT CAG
PRMT3

Antisense: GTG TTT TGG TGC TCT GAG GG
Sense: AGA AGG CTG GGG CTC ATT TG

GAPDH
Antisense: AGG GGC CAT CCA CAG TCT TC
&2 PRMT3IEREIFT
Table 2 Sequence of PRMT3 lentiviral primers
514 A5 3"
Primer Sequence (5'—3")

Sense: ATT TCC GGT GAA TTC CTC GAG GCC ACCATG TGC TCG TTA

GCG TCA GG

pLVX-ZsGreenl-hPRMT3

Antisense: GGA GGG AGA GGG GCG GGA TCC TCA CTG GAG ACC
ATAAGT TTG AGT TG
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3.0 A

2.5 -

2.0 4

1.5 -

1.0 4

Relative mRNA levels (2-44)

0.5 A

0 T
A

A: IERRAEIRIGHGP); B: K EARGA; C: IRH. *P<0.05, SAHML.
A: group of normal development embryo (3P); B: group of development block embryo group; C: group of blastocyst. *P<0.05 vs A group.
Ell T[E% BrTEIRERS T IPRMT3 mRNAKIRIKIE R
Fig.1 The mRNA expression levels of PRMT3 in embryos at different developmental stages
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Bright field Anti-PRMT3 DAPI Merge

PRMT3

Normal
developmental
embryo (3P)

Developmental
block embryo

Blastula

50 pm

E2 TE%BRHIEIEPRIPRMTIEHNFIXER

Fig.2 The protein expression levels of PRMT3 in embryos at different developmental stages

Bright field Anti-H4R3me2a DAPI Merge
H4R3me2a

Normal i G5 2
developmental £ § 570
embryo (3P) G sy 1

Developmental
block embryo

| g -
Blastula : ; y
< ' 50 pm

E3 A[E%ERHEAER A H4R3me2a B ALK Ry FRIE
Fig.3 The methylation levels of H4R3me2a in embryos at different developmental stages
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A: different groups of experiments; B: number of embryos further developed after injection of pLvx-IREX-ZsGreen-hPRMT3 lentivirus in
developmental block embryos; C: percent of embryos further developed after injection of pLvx-IREX-ZsGreen-hPRMT3 lentivirus in developmental
block embryos.

El4 7EPEHRERR BT FRIAPRMTIE B X ARG & B RIFZND

Fig.4 Effect of embryo development by the overexpression of PRMT3 protein in developmental block embryos
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4A), IEIGREFREE RIS R e e g it — 2K E,
JRRG AT M %L H 2 — R RIE 2, 1R 5E 7R 5 IR
I, o IR IG K B 4h i B WA FadE— 23 .
SR, A —2Hid FIAPRMT3 2 H AL AR 4L (1 4A), ik
RATESE — RANM R AL R A, B 77 55 VU R IR, fE
5 W52 BN FE Y &, ERAR LRG0 el o v 5 I
SEI2%(E4C). S AXME IR, Rih—HidRIE
PRMT3 8 [ (14 B ¥ VR 6 76 26 DU R K & R H 1 3
&, FCRE G B A7) 5 e S R 2%(El4C) . FRATTNE Pl
A1 RIAPRMTIE [ ¥ BH A IR BG 10 R & 34T T 4
Mr, X8 BH R K E o # R e it — Pk F, HE2
FARHOR G B16~3241 M J5 A Re FH s — P K F 1M K
AT RIS H28% 7 A IR A REFRdE— 20 K
Ho AN, RPFFARAAE— € PRRE, FoRET
[ — A5 N\ BEL VG () 85 B A B, A S 58 1) BT A FH.
i VR B 2 SRR T AN R N 2 [ R R R RG, & %
FEF N RG22 T8 R 22 S 1t o BT 1 S B i 15 1,
Tt FRIXPRMTI B % 45 R0 43 - 11 & BRI I R
R R ELERE N 2ZHE. 20 TEENMN
LR, r2 L S 55 .

Mz, FHRIE R B R 5 5 R
HFEREER. IR IER K E BT 2 il
AR JC IR HIZ AT, G0 SRATAT— N IR,
2 FEURIIF BN E R B . AR FKR
I, 1E % & P VR RG HPRMT3 %04 & 5 2 BRI ik
HH4AR3me2a s F L ALK T R B, mTgERZIA 1 51
WERE R B A 75 R I s . 2R, M FRAI7E R
i WA sk OAPRMT3R, A 05 3% G0 4 & B BH
Gz feit—b k& . BRI E P TPRMT3 S
IVFEG & B BRI O¢ &, SRTIPRMT3 2 B4 4% -
HR AR R E, LA PRMT3 W] 38 5t 42 3 R i H
15T HIVE FARLERAT SR FRATT R — 2B L B 7 1A
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