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WA A% & 6 B KRR 69 RN, KILL R & G B £ 9 R B 69 R F & # #2ACR " (acrosin).
PCSK4(proprotein convertase subtilisin/kexin type 4). PRSS21 " (protease, serine, 21). PRSS37"
(protease, serine, 37). PCI”(protein C inhibitor). SPINKL3" (serine protease inhibitor Kazal-type) 5
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Serine Proteases and Reproduction

Shang Xuan, Shen Chunling, Wang Zhugang*

(Research Center for Experimental Medicine, Shanghai Ruijin Hospital Affiliated to
Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China)

Abstract

nucleophilic amino acid at the enzyme’s active site. They are responsible for vital processes in mammals such as

Serine proteases are enzymes that cleave peptide bonds in proteins, in which serine serves as the

digestion, blood coagulation, apoptosis and immunity. In recent years, new developments from the function inves-
tigation of a number of serine protease have found that they have a high frequency of occurrence in unexplained
infertile patients and gene-disrupted mice (ACR”", PCSK4", PRSS21”", PRSS37", PCI"", SPINKL3""). Therefore,
on the basis of a brief overview of the characteristics of serine protease, we pay more attention to its role in repro-
duction in this review.

Keywords serine protease; fertilization; spermatogenesis; sperm-egg binding; infertility
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TEMR LR R A i 3 B T A D RE T A 4y
e, FE R RE T, EARKEE S HAl O BT RELS
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LR EARA LS CREAR =02 —, £/
KRR VR 2 5 TR A5 M)z 1 AR
TEH, WiEMIERE . HHAER, M- 5T,
MR AR ST UTEROR, ORI 1 22 F R R 1 i e
AN FRNERE ARG T U T AV 2R S
B, AR5 T ) A AT A TR
TRGRIAIER2). AR H AT S K BUF i & 72 4
SRR A e AR I 22 B R B B AT 1 T 22
IV AR 4G o

1 2SBRERBASFLAEIERHER

KT R AT DA = A B B e R
TEHOUAT 245 B UM LM, — 3553 BB 3L R
BRI 2 I MR R 0 IR AT — VR B A

FEAR B TR T A0, FEXS T R A AR, R 2
Fe— AN AR R FE, R T, AR T —
{RDNAK ], % LL AT P IR A 3, Je ik H
B> —F; BT IARSTE, £d BE NS
SERAL, B 2 N IRHREIR PR RS 050,

KT REEN—NMERLHR R, T
AT — R R, A1 2 & Al LI H H 2
53, — B A PR TR, BT RE S B0 T
TR o H E BECHI 1) 75 2 K (protein C inhibitor,
PCI@&— AN Z RISHIF B, HREF=1E AR
VF 2 28 B R ZH 30 b A0 R A I 21, 1 7E R 2R R R
K Im. Gt R, NRPCIFRIEF= YA
BT 55 N Z 3 IE P21 e B R R, o3
HEMINRELSE . 5 AR L, /NRPCIE
SE AN AE REVE /I BRI SRRV /) BR ) AR A TE S
MR A 22 R B B B0 ) 77, PCTRT LA 15 £
FETAREELE A 1) 2 Fha B s R0 ek, B

1 WIS T P L R E BEARIESE SCHkI6]12250)

Table 1 Serine proteases in mammalian sperm (modified from reference [6])

B T SEfL K7 R
Name Method Localization Spermatogenesis stage
ACR IC, proteomics ~ Acrosome, OAM, Round spermatids to mature sperm
secreted

PCSK4 1C, IEM Acrosome Spermatocytes, round spermatids
TESP1 1C, WB, Acrosome Mature sperm

proteomics Membrane
TESP2 1C, WB, Acrosome Mature sperm

proteomics Membrane
TESP4 IC, WB Acrosome Mature sperm
PRSS21 IC, WB Plasma membrane Cauda epididymal sperm
PRSS37 IC Nd Elongating spermatids
PA ACT Plasma membrane Acquired from genital tract
BSP66 1IC, WB Acrosome-plasma membrane ~ Mature sperm, round spermatids
26S IC,ACT Acrosome Mature sperm
Proteasome OAM
PRSS41 WB Membrane Spermatogonia, spermatocytes, spermatids
PRSS42 WB Membranea, cytoplasm Secondary spermatocytes, spermatids
PRSS43 WB Membrane Spermatocytes, spermatids
PRSS44 Proteomics Cytoplasm Spermatocytes, spermatids
HTRA2 Proteomics Nd Cauda epididymal spermatozoa

IC: %y 4k; WB: G ENIE; ACT: #51E; IEM: Fui& BT, OAM: TSI, Nd: MR 52 ; PCSK4: subtili-
sin/kexin type il £ 154 (L4, TESP1: S22 Z R & (1H#1; PRSS21: LR MR R (1B A WK A 21; PA: £H4 T

JEHEE -

IC: immunocytochemistry; WB: Western blot; ACT: activity; IEM: immune electron microscopy; OAM: outer

acrosomal membrane; Nd: not determined. ACR: acrosin; PCSK4: proprotein convertase subtilisin/kexin type 4;

TESPI1: testicular serine proteases 1; PRSS21: protease, serine, 21; PA: plasminogen activator; BSP66: bovine

sperm protease, 66 kDa; HTRA2: high temperature requirement A2.
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Table 2 Serine protease inhibitors on the surface of sperm or in male reproductive tract
fluids (modified from reference [6])
2y i Jii: SEL
Name Method

Localization

Acrosin trypsin-inhibitor, c¢DNA cloning purification, Sperm bound seminal plasma, epididymis, seminal vesicles,

Kazal type RT-PCR prostate, Cowper’s glands

BSP66 inhibitor ACT Seminal plasma

PCI, SERPINS 1C, WB Seminal vesicle, testis, acrosome of mature sperm

SERPINE2 IC, WB Seminal vesicle, epididymis, testis, coagulating gland, vas
deferens, prostate

SPINKL IC, WB Seminal vesicles

Caltrin I 1C, WB Prostate, sperm bound

SPI, SPI3 IC, library screen, WB, Embryo tissues, testis, germ cells

ISH, RT-PCR

Nexin KO Flagellum

RKIP IC,NB Testis, epididymis

SPINK2 1C Testicular spermatogenic cells, testicular sperm, mature sperm

SPINKS, 10, 11, 12 ISH Epididymis

SPINK13 IC, WB Epididymis

WEFDCI10 ISH Epididymis

HONGRES1 NB Epididymis

Eppin Proteomics, WB Epididymis

Alpha-1-antitrypsin Purification Epididymal fluid

NB: i #445¢; ISH: JRAL22%8; KO: Fififk; PCL: 2 (ICHIHI7; SERPINS: 225 [ 55 (1 B HI7S; Caltrin I 45551241
FRIL; SPI: 225K o A M1 7).«

NB: Northern blot; ISH: in situ hybridization; KO: knock-out. PCI: protein C inhibitor; SERPINS: serine protease inhibitor 5;
SPINKL: serine protease inhibitor Kazal-type like protein; Caltrin I: calcium transport inhibitor I; SPI: serine protease inhibi-
tor; RKIP: raf kinase inhibitor protein; SPINK2: serine protease inhibitor Kazal-type 2; WFDC10: WAP four-disulfide core
domain protein; HONGRES: epididymis-specific serine protein inhibitor.

AR E A, 12 DR IR /) BRie o3e A55 2 328 3 2 S kR,
PCT WEVERSBR /N BRAE B IE 5, T sl o /s SR 58
MHA T HEEER . i — D00 R, HEYE N R AEAT
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S2 AL PCIAT LUK f 2 £ 21K + B TR 1S b, T
PLE 2 Fh 22 2 IR B B B 45 5 T8 B — JR A, T I
S PR (1) 35 MRS WO R I, ) R
& N PCIHR 2K 23 3 B8 HL N I — S8 2 il e 5 TR K,
EATTRN R SR AT A 50 B 1 A i 52 BF i, B 24 51 KRS
F RS H . SPINK2(serine protease inhibitor Kazal-
type 2)FIFIE =Pt e —Fh R BRI RI, 32 AR
T AL M EMARSNE . I IREHE R, Tk
JiE 5 B 52 AL N SPINK 21 223k 7K P 5 15 53 e A
FEFEAIS 746, XFERTA1, SPINK2] g5 55 PEAETH
TR <), /N BRI SPINK 2% IRV AE 52 AL AR B 4
MO Rr R . 9 T I TSR R AR AR N ) T

e, BFFC N AR T bR/ R SR AR L, mR
ZIN B PR A R R A Kl B T AR R R B /D R AR
BARE N MR, w2 AL S R E
EE B AR T B A /N R, X B R R /N B SR UK B
BEfG. AU 28 R EoR, BT HE R B
A WO, RN EARBEET M. X
HPCIwgbr NI R A —FF . X8l T 85 ARG
AR KT 51 TS 7 5 RS T A Re g i & W 5
INTEh &, RARINMENERER N RA T,

i N RO TR N RTINS e [E 6
o KT RKAEEEEHBRM, N T IRIER T RE
fRIE H BEAT, WS ad 2 RS 77 R, BT Lk e RS
TRAE, W B 7 R AT K% T BERE
M. #ECiRiklE, r2 224 REABZSS THTM
I8 123 2. HtrA2(high temperature requirement A2)
e 1% B DK 2 15 1) B R Ak 22 2 IR B L Bl LA s 2
HT-Diee, FEFHTE 515 S T HE R AR R E M
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iR, FACBCE AR T I Re R R s TR . IR IR
AR 2R - L 1) 508 e 2N T el i e
HtrA2 FmRNA R F F/KF38 m, HrA2F 3R 1A
L S M\ B A 380 it J5 1) R T8 A2 52 . A0 9 245 5
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factor-a) A 2 15 £ F 2UME RIS 1 98 0E S B 1 28 0iE K]
TR, EATEESIK T HrA2Z: 5 14 i v
SN o B TECE 5 HR i HEr A28 1 5 AP 7 35 S 40
HOR T, ELFE e & SR (caspase) Ik B RS AK #& 15
Hi % &8 1 Htr A2 BUfCIAP(inhibitor of apoptosis pro-
tein) 5 A IRBESSE &, AT ABBRTAPXT Dt 2 Ik it 1 00
HAE I SELR; 5 2 R OB He A2 B & 11 22 S iR i
S TSI o TR RO T S B A2 PR UEAS £ T &
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SPIFERIAL T-17'5 Ge i fhk b, % BE R (1) Rk P-4 LA
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5 A2 FE 41 RN 52 SR, SR 40 R P DA KRS REA
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TESSPILERG T KA BIVE FH, FEARSN 2 U R EE 77
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YSUE 13X e B A B A ) e ¢ VA A, B T,

YmiPRSS42/TESSP2. PRSS43/TESSP3AIPRSS44/
TESSP4ix = Fft & [ g ¥ J& A #8467 T/ BRL95 Lt
Mo 20134 [ — i AR B R 257 SR IX =S BE PR R AT
THEFE, BT AR 7 WA A B 2 i e P SRk I [R]
AR, SE AL AN EYT, 2 fE FIIPRSS41/TESSP1 5 X
AR R W JE T A — SO, AT AR A Y
JIEXEATERE T R A R I Dh REEEAT T WF AL,

BPAE /I B S8 AL AN F72 26 A N IR = £ 1 i1
Puik. EPRSS41/TESSP1HL 14 — K, PRSS42/TESSP2
HIPRSS43/TESSP3HT A4t 23 5| ke K5 5 4 I (1) 9 25 73
2452 [H . N NPRSS42/TESSP24i44 5 K 1 A 4
B AE IR ZBORE B2 O B B i APRSS43/TESSP3 i 4
J&, R R AR I B AE W 0RG BEA B B 52 U
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FE R B, T4 H SRtk o] L, 22 50
AR TR TR 7 IE W R LI E
HEM M. BURIE, BTPURE SR —
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MRS 2 256 . TR, 15850 7% REHE 7R PRSS44/
TESSPALEAG T A A I RE A A FHUS),

2 “LFEEBOEERFIRETIHFIER
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