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Elucidation of the molecular network controlling sperm acrosome formation in mammals

Kanemori, Yoshinori
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Mammalian sperm possess a cap-shaped, exocytotic vesicle, acrosome that is located
at the anterior part of the nucleus. ACRBP/sp32, is an acrosomal protein, initially identified as a bindi
ng protein for the precursor (proACR) of sperm serine protease ACR. Unlike other mammalian ACRBPs, two for
ms of Acrbp mRNA, wild-type ACRBP-W and variant Acrbp-V5 mRNAs, were generated by alternative splicing of
Acrbp in the mouse. In this study, we produced knockout mice lacking ACRBP to uncover the role of ACRBP in
spermatogenesis and fertilization. These results demonstrate that ACRBP-V5 palys key role in condensation
and subsequent spread of acrosomal proteins in the acrosome during spermiogenesis. It is also suggested t
hat ACRBP-W may function in the retention of proACR in the acrosome until after sperm undergo acrosomal ex
ocytosis.



3
Acrosin
Acrosin
Acrosin ACRBP/sp32
ACRBP
Acrosin
ACRBP
Acrosin
ACRBP
Acrosin
ACRBP Acrosin
ACRBP  Acrosin
ACRBP
ACRBP
ACRBP TG
3
ACRBP
ACRBP
ACRBP

ACRBP

ACRBP 2
Acrbp-W
Acrbp-V5
ACRBP
ACRBP
ACRBP
CASA
PNA
Acrosin
ZPBP1,ZPBP2,ZP3R
ACRBP (TG)
ACRBP-W  ACRBP-V5
TG 2
TG ACRBP
ACRBP-W
ACRBP-V5
ACRBP
ACRBP
ACR/Acrosin
2 mRNA
Acrbp-WW  Acrbp-V5
Acrbp 10
Acrbp
5 Acrbp-V5
5 5
mRNA
540 ACRBP-W 316
ACRBP-V5 ACRBP-V5 C
<«——Common ——><Alternative >
) 1i i 1539 aa
Porcine i
ACRBP Nm:!-c
: P i 540
acrerw  [EE
H i1316 H
acrervs [N EE
2731 ¢ H
ACRBP-C  100aa |
(sp32) | | H :
‘«——Mature——>*

ACRBP-W



ACRBP 32 kDa
ACRBP-W N
C

ACRBP-W C 267
ACRBP-C/sp32 Acrbp-WW  Acrbp-V5
mRNA

55 kDa
30 kDa

60 kDa
ACRBP-C

ACRBP-W

ACRBP-W
ACRBP-C

ACRBP-V5
ACRBP-W ACRBP-V5
ACRBP-V5
ACRBP-C
ACRBP-W
ACRBP-V5

Kanemori, Y., Biol. Reprod, 2013

ACRBP
ACRBP
ES
ACRBP

ACRBP-W, ACRBP-V5 ACRBP-C
ACRBP
ACRBP
ACRBP
« )
*
16 | < 4 ~ 5
- < =4
x T 4 T
a:12_ 23- 5—
N K= @
.E n;’z_ _g 3_
£ ® 3 2 2]
3 <] £
4 8 4 5
4 g ‘%1_
WT Het KO WT KO WT KO
ACRBP
ACRBP
ACRBP
CASA
ACRBP

ACRBP

ACRBP
PNA
MitoTracker

ACRBP
WT KO KO

-~
‘-/

R
Jo— =l
e e

ACR 53 kDa

proACR
ACRBP ACR
ZPBP1

33 kDa
ZPBP2

ACRBP
SPACAL

SPACA1
kDa ACRBP

40 kDa 42

ACRBP
proACR  SPACAL
ACRBP

Step
ACRBP

Step 4-5
Step 4-5

proACR, ZPBP2
Step2-3 Step4-5 Step6-7 Step8-9

v ...
" ..

ZPBP1

SPACAL



ACRBP

ACRBP (TG)
ACRBP
2 ACRBP-W
ACRBP-V5 ACRBP
ACRBP
T6
ACRBP
ACRBP
(KOQW-TG)  KO(V5-TG) )
ACRBP-W  ACRBP-V5
ACRBP-W
ACRBP-V5
KO(W-TG)
ACRBP-C ProACR
KO(W-TG) 53 kDa
KO(V5-TG) ACRBP
33 kDa
ACRBP-W  proACR
KO(V5-TG)
ACRBP
KOQW-TG)  KO(V5-TG)
ACRBP-V/5
ACRBP-W ProACR
ACRBP

*Kanemori, Y., *Ryu, J. H., *Sudo, M.,
Niida-Araida, Y., Kodaira, K., Takenaka,
M., Kohno, N., Sugiura, S., Kashiwabara,
S., and Baba, T. (*These authors
contributed equally.) Two functional
forms of ACRBP/sp32 are produced by

pre-mRNA alternative splicing in the mouse.

Biol. Reprod. 88: 1-8, 2013.

ACRBP  ACR

36
2013 12 4
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Functional role of mouse ACRBP/sp32 in
spermatogenesis and fertilization.
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