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Research for nuclear-transport-factors functioning in mammalian oocyte meiosis
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Functions of nuclear-transport-factors on mammalian immature oocytes have been
analyzed with special focuses on nuclear-export-receptors. Complementary DNAs of three
nuclear-export-receptors, exportin 1 (XP01l), XP06 and CSELL, and their cargos, Snurportin-land WeelB for
XP01, beta-actin for XPO6 and impotin aipha-1 for CSE1L, were cloned. In vitro synthesized mRNA or
antisense RNA of XPOl were injected into the cytoplasm of immature porcine oocytes for upregulation or
downregulation of XPOl, respectively. The upregulation of XPOl increased the nuclear export of its cargos
and significantly accelerated the meiotic resumption. In contrast, the downregulation of XPOl delayed the
start of oocyte maturation. These results indicate that the nuclear transport plays important roles for
the meiotic resumption of mammalian immature oocytes in the normal time course.
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H: pig vs human, M: pig vs mouse



2 Invitro
mRNA
FLAG
1
asRNA mRNA
asRNA mRNA
1
CDC2
XPO1 XPO6 CSE1L
mRNA
asRNA
mRNA asRNA
mRNA -+t = + i o
asRNA - + - - ¢ - -+
150 150 - 150
FLAG ?
- | 100 . (100 ‘ r 100
e i 1)
XPO1 XPOB CLSEL
mRNA askRNA
3
2 XPO1
XPO6 CSE1L
asRNA
T XP01+ -XPOS - . CSE1L+

s WA =

CDC2 - — e ees o

XPO1 XPOB CSHIL

M 0 24 48 0 24 48 0 24 48

L Lokl T 1

CDC2 e e e s e B e e

EGFP
XPO1
SNUPN WEE1B

XPO1
4A

XPO1

4B SNUPN 3/4 WEE1B
1/2 AC WEE1B
NES
ANES-WEE1B XPO1
4D XPO1
NES
A SNUPN WEE1B
+XPO1
DNA EGFP DNA
B ¢ | SNUPN
_— é 10 *
05
e m— P
crl +XPOL
) WEE1B
’ vt“’J.\'J\M‘ é 10 *
' N E 0.5
0
- (Mean==SEM, *: P<0.05)
Ctrl  XPO1
(Mean==SEM)
4 XPO1
XPO6 ACTB CSE1L
IMPal
5 XPO6 CSE1L
ACTB IMPal

EGFP DNA EGFP DNA
5 ACTB IMPn1
5 XPO1 RNA
XPO1
GVBD
6




(%) GVBD Ml

60 octrl
*
40 masXPO1
20
0
6 8 24 24 (*P<0.05)

Culture period after pre-culture (h)

6 XPO1
XPO1
B LMB
7 NES
GVBD Mil
(%)
100
80
60 ocl
40 mLMB
20 .
0
24 30 42 54 78 30 42 54 78
Culture period  (h) Culture period (h)  (* P<0.05)
7 B
XPO1
8A
Cyclin B1 18
8B XPO6 CSE1L
A * __GvBD M _ Woninjected Fmeﬂﬁim
100 e 3 ;:,) o 18 24 48 0 18 24 48
80 ccwm
60 octrl
40 mxpor P
20 (*P<0.05) g ac
0
cocz
Culture period  (h)
8 XPO1

Nishimura T, Fujii W, Sugiura K, Naito
K. Biol Reprod, 90, 58:1-10 (2014).

Pemberton LF, Paschal BM. Traffic. 6,
187-198 (2005)

Shimaoka T, Nishimura T, Kano K,
Naito K. Cell Cycle 8: 2375-2384 (2009)

exportin-1
121
2016 3 29

Onuma A, Fujii W, Sugiura K, Naito K:
Functions of a nuclear-transport receptor,
exportin-1 (XPOl), on porcine oocyte
maturation.

The 17th Animal Science Congress of the
Asian-Australasian Association of Animal
Production Science (AAAP).

2016 8 22-25

@
NAITO, Kunihiko

20188858



