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Sperm recognition mechanisms and matrix formation mechanisms of mammalian egg
coats
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Bovine egg coat looks like a sponge and consists of the glycoproteins ZP2,
ZP3, and ZP4. In a competitive inhibition assay, ZP2, ZP3, and ZP4 do not exhibit sperm-binding
activity. In this study, we established a new method using plastic plates to detect sperm-binding
activity of single component of the egg coat. We found that ZP4 bound to sperm by itself, while
neither ZP2 nor ZP3 bound to sperm significantly. By using this assay, we found that N-terminal
domain and central region including hinge region are sperm-binding sites of ZP4. In mice and humans,
N-terminal domain of ZP2 is the sperm-binding site. Then, it remains to be clarified whether sperm
binding mechanisms of mammalian egg coats are conserved in mammals or not.

ST9



Wassarman

Dean

2005

ZP2, ZP3, ZP4 3

3 4
ZP3
2012 2014
ZP2
Sf9
ZP3  ZP4
ZP3/ZP4

ZPl1, 7ZP2, ZP3, ZP4 4

ZP1

2012

ZP
ZP3 ZP

ZP2

ZP2

ZP3/ZP4

260
Jovine

(zona pellucida)

1980
2003
2011 Clark
ZP2
ZP2

ZP1, ZP2, ZP3

ZP4

ZP
ZP-N

ZP2

ZP3/ZP4

ZP2

3

Dean



ZP3/7P4

@
ZP2, 7ZP3, ZP4
N 6% His S
2007 (Kanai et al. FEBS J, 274, 5390-5405 (2007)) Sf9
6% His
TALON
ZP2/7P3, ZP2/ZP4, 7ZP3/ZP4, 7P2/7P3/ZP4
ST9
6% His TALON
ZP4
ZP4 ZP4
ZP4 N 6x His FLAG ZP4
TALON ZP4
ZP4
ZP4 cDNA PrimeStar Mutagenesis kit (Takara) N
C
(Macrogen) flashBAC DNA (Oxford Expression Technologies)
ST9
48
ZP4 N
ZP4 N CDNA (1DT)
ST9
48
(EGFP) ZP4(290-340)
ZP4 290 340
EGFP EGFP
CDNA ZP4 S N 6%
His EGFP  ZP4(290-340)
@) ZP4
ZP2, 7ZP3, ZP4
(€)) ZP2, 7ZP3, ZP4
3- -N- (B1022, Sigma)
ZP2/7P3/7P4
ZP2/7P3/7P4
ZP4
3%
1 ZP4 2 1gG
ZP4
(©) ZP3/7P4
ZP3/ZP4
ZP3 32 168 ZP4 6x His N
ZP3 FLAG N ZP4
ST9
ZP4  TALON ZP3

Superdex 200



€y

ZP4
ZP4

ZP4

ZP4

ZP4

340

zpP4

®) ZP3/ZP4

ZP3

ZP4
ZP4

zpP4

EGFP

ZP4

© zpP4
P2, ZP3
zpP4
ZP4
zpP4
zpP4
ZP2/7P3/7P4
ZP2 zZP3
zpP4
zpP4
zpP4
N
N 290
EGFP
zpP4
ZP4
P4 N
zpP4
zpP4
N
zZP3 zpP4



7 0 0

Kamila Dilimulati, Undram Ganbat, Naoto Yonezawa

Two sites in the N-terminal region on bovine zona pellucida glycoprotein ZP4 are involved in sperm binding activity
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Identification of sperm-binding sites on bovine zona pellucida glycoprotein ZP4

92
2019
PDI-P5
41
2018
Kamila Dilimulati
ZP3/ZP4
41
2018
0
(Yanagida Mitsuaki)
(80365569) (32620)







