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Abstract; The aim of this study was to investigate the semen of Duroc boars, specifically by treating the semen with an N-acetyl-g—-D-
glucosaminidase (NAGase) inhibitor in vitro. Following this treatment, the processed sperm samples were subjected to two—dimensional elec-
trophoresis separation using 12. 5% SDS—PAGE to screen for differences in NAGase—interacting proteins. Finally, proteins exhibiting abun-
dance differences were digested with enzymes and were analyzed by mass spectrometry. The results were as follows : A total of 57 differentially
expressed protein spots were detected in the gel after silver staining, with the protein spots primarily distributed within a pH range of 3 to 10
and a relative molecular mass range of 14.4 to 116 kDa. Differential protein matching searches conducted using NCBI and Mascot databases
successfully identified eight upregulated differential proteins related to sperm function, namely phosphatidylethanolamine—binding protein 4
(PEBP4) , IZUMO sperm—egg fusion protein 4 (IZUMO4) , glycoprotein in seminal plasma 1 (PSP-1), porcine sperm adhesion protein
(AWN) , sugar—binding protein (SPMI) , cytochrome C oxidase VI A subunit polypeptide 1 ( COX6A1) , dihydrolipoyl dehydrogenase pro-
tein (DLD) , and chaperonin protein 1 (TCP1). These eight upregulated differentially expressed proteins were primarily involved in physio-
logical functions such as sperm maturation, sperm motility, and sperm—egg recognition. Analysis of protein—protein interactions using the
STRING tool indicated that the IZUMO protein might be an important target for NAGase in regulating sperm function, forming a potential pro-

tein regulatory network. The findings of this study provided a basis for animal reproduction and production and laid the groundwork for further
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research on improving animal production performance.
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R B RE, =" 2R (TCA) ., i i MR B
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THPRZ . AR SIR (PMSF) | BE A RE, W
BT Sigma AR (FEE); HEWE R & R,
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MALDI - TOF Bk Jii #% 1 ( ABI, £ &),
PDquest 43 1 2k £ ( Bio — Rad, 3¢ [# ), Bio - Rad
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100 wg BIRESH 5k 4k EREGZ W (JRE 8 mol/L,
2% CHAPS, 0.5% IPG ZZi&, DTT 18 mmol/L F-Ji
0.001% i) MR A . M pH=3~10 &k
A HEAT LUK, KA. 30 V 12 h, 500 V 1 h,
1000V 1h, 8000V 8h, 500V 4h).
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1.3.1 #aHRtBEiE R is

100 mL 3% 5828 38 A8 T B o0 %6 T 14 KB 1)
BUDAEN, 45°8 T 37 CKB MR 30 min, BG4
BRI — PRS- R, A SFRBURE T B
B4 mL KT (K FiHECh 1. 8X107/I\/mL) %
TR K, 37 CHMA B EE N, 7 LR T
B MAZEERE (1 mol/L) W, & T4k i
A 200 mmol/L™% , T 3 REL, XN ES
DURBRAE IR (BTS) IRA B T4U8, Jodsin
CWERE, RIS, KIEEH 37 CHFE 25 min (H[E] 4
B S min BUH R 2% 1 FBUENRS)) . S BUE & T
4 °C, 5000 r/min BEOALES L 5 min, 2 EIWEHRR R
DLYE, PBS PRI 1K, B0, ULiEH 4 mL PBS 1R%],
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PRI, —20 CULE 1 h, BUB T 4 CELAL
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1.3.2 HS9vRi

B 200 pg & AR SRR T R IR 5395,
FERERTUR 450 pl, FEBEN KRS~ S %
Bk [12], WS Ik R R ESHILE 1,

F1 WERKBEKEEBESE (24 eom, pH=3.0~10.0)

IR HLE/V FFLLt ]/ h ER=s itk
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1 100 1 e2e3 FREh
2 200 1 e FrEh

3 500 1 e Rtk

4 1 000 1 G Btk

5 1 000~ 10 000 1 £ FHE

6 1 000 10.5 P R

7 500 12 Pk [ESE3
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i, HAE R PDQuest 8.0 #1347 BI5 K J3E 43
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P EFIRE IR EARE, FC>2 & E & 25 Rk
EH, HAFBIERRE,
1.4 BFHERPERREIEAEYEREST

MR O VE 119 25 5 RGR B bR R4 R, X2 Rk
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i 1 1 ) Rk B 22 S R AR R T B 1 AT
b, e &G TR 4 e . 48 NCBI Fil Mascot
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HAREAH G A LAY 22 S R 1 9 A, Hoh 2 IR
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DLD LK TCP1,
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RS B EAME AR
4305 PEBP4 2.08"
5104 COX6A1 3.33"
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BER (25%) . XSS RIMNE NS S5 R S5k &
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FALEAWER 93, BALEAIREN 214, ALK
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ST BERE BRI A P NAGase 5 1ZUMO4 &
FIAHEAE ML, X8 A AR oEAT T 7, s ad
STRING T HrHrEE A B HEAE LR, S5 R mE 3 fr
R KGR NAGase 16 ME#E . BEREIN IS, K400
th 2 R IRE AMEAEH L) 1ZUMO04 & A oG E H

AR 2%, 3 BRSO IR FIORS TR AE S i A

T RAE
B ORERRG
B LA RE
TG
B R R AR

2 NAGase #H17] Z Bt Bz AL 32 075 18 09 = R R 1%
=Pyl S

ADAM32

ENSSSCG00000028967

E C1H6orf35 e

ANRBERRATARFIR GBI, R ERRBIL, #ERRER
MR, BEOKRIRE, AORRENEE, EORRALRNL
5, RO RN A UL Ol B, AR R IR T PubMed 5 2L,
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B3 #k1ZUMO4 ERMEBRE(EETN 547

WA 4 Fr s oKs Wb NAGase 15 M 8% 2 B e 310 i
G, KTFaiirh 25 3R E A PSP-1 g & Lk
ik, SrMTLA PSP-1 2 FINAZ LD R F AR M 4%, W
Fe ARG AR RS -5 O 20 %) R A )38 I A %
HEH (ZPBP), KT 3K B8 A & 1 T4 B N 285 &
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(CAPZB), AMELEE (ODFP), M H Ikt 4
LW 5 (GPX5) 4%,

KT NAGase #5100 il T 8 35 [ ARG 26 7 140 19 76
P, X BRI RE I 22 SRR B U TR A T
VETRI AT, HE5RAE 5 fron, KT NAGase T
MY BRI, R Al 22 R R E A LRk
Z R PEBP4 4 W 3 LAFRIL, AT REME  IE 4R
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WE 6 Fizs, KHh NAGase 1% P4 £ B30 41
&, WA 22 55 R E H COX6A1 # i3 i
ik, S-HTLL COX6AT H 1 %0 2 A AR 45
W B AR 5 2 P AR U2 TR - ML R ¢ IR )
fii (UQCR) ##ifEH 1 (UQCRFS1), UQCR 10 kDa
#H (UQCR10), UQCR #ZLEFH Q (UQCRQ) %,

Bl 6 K COX6Al EHMEHRE(EINRETI S

WE 7 iR, KW NAGase 1% PE 8 2 B30 1
&, WM 25 AR 1 DLD B W2 LR R,
43HT LA DLD 25 19 %0 8 AR R 2% o6 S 4ok
P RE B HE I AE DG Y 2SR R WA RS (OGDH) ,

(PDHAL) %,

7 #% DLD EAMERREIEIRETN ST

WK 8 fr, KW NAGase 1% P8k 2 B3 1
Ja, Fraiifd 22 R R E A TCP1 # e ¥ L&
ik, HTLL TCP1 8 FOMAZ LB FH AR M 45, ¥ &
W0 RAFCR) CCT RKiEHEH, EE-ERfE s s
fIE 10 1 (BBS10), Z V- R EMZEGIEE N
(MKKS) 4%,

8 WK TCP1 EEWMERBRE(ETRETN 47

WK 9 iR, K NAGase 176 P9k 2 B i 1 41
o, WA 22 5 RIAHE T AWN P 3 LRk
ik, PHTLL AWN B UL B AR GS, W R
AERPRE T L S RS2 K i AR oS 5 O B 20 A A A
YEFAR ZPBP, W54 & & o 72 b TA (9 1 i
FHSCHYALY S5t &8 H (DYDCL), K ¥ iizs)
FHIEAY Ropporinl Z5H (ROPN1) 4§,

WK 10 FiR, KB NAGase T M9 2 Bt iz 4
W, KA b 25 5 3R 1 SPMI g i 2 3k
ik, SrHrLL SPMI B ML B AR 45, ¥ %
HEFERE T IS A T AR ok 7 5 O R 0 i A AR
YEHI ZPBP | ZPBP2, S5H5T-3KAE M MUk 2 4 54
S FRA G S B G5 8 1 (PSPCL) , K+
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| €. ]
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’ sPuI RAB2A L~
(& &7
So o

-

BSPH1

SPATC1
5 E ODFP @

B 10 #FK SPMI EHKEBREEIhEETN S H7

3 itig

3.1 NAGase TR FUHERBEATHMNIERREEE
B

NAGase EZAFFET LAY . SBALHSH, HAER
RAAEIIN RS, HAUR A YRR B o A G Y
TN, PR PEIREY A B rh SR B 1
fiti, 25 7 534k o A e A i iR 0 45, e T
NAGaseXT A A0 I 2 5 E &8 — S diE, 2
J& NAGase W85 B8 LRI 2 5 320 iR R
AR, IR Z5 3 R, NAGase $1 5 2 Bk fric ik
PR E UL TR A R ARG . TR R 2%
PR, BUIE) HL Pk 4E SR 28 PDQuest 8. 0 84 F1 MALDI-
TOF Juii 5341 & BRAE £ T i Ak 31T G - 200 it v 1 30
RAFXREEERRT 2.0 F8/NT 0.5 F5H9E A
M, BIEE 8 M ESRINEN, XEEFRIAEN
FITHAREE L. PEBP4 FZ¥h K2R AR A B R4 11
PR, ¥ 4R OBiA MRP -14, L17, 144 1 DAP -

3T XK TR, % MR B SRR
TR R fE B ATP,  BE T A Tz 3 b
COX6A1 F B I it - 5 I 4 iz F 2 ki f ATP X,
T, 1Z2UMO4 3 1 E S 5 AL RS I 150 R 32 A
R, O TR TSI FREEGS S 550K %
KU W EE AR 1IZUMO-1, 2 F13, i
S5 2 F R 6 (TSSK6) ; NAGase #1115,
ARERZIA T NAGase 5 1ZUMO & [ M A0 AR
BRULAh, 1ZUMO E R S5 E G EAXLRED,
DLD 2 [ £ 2 & 5 2ok ik g 1t A b i = SR R 6
T TCP1 FE S H A AN SR T A
HAERP, PSP-1 EEES 5T IKEE. AR ZHE
S AR ) 5 ACRBP H1 ZPBP M EAE B 1IE £
FADN, AWN J& TR FRIMEARE, 5 psP-2 1k
MY, 25K 76, SR 2R %A mad 2>,
SPMI )& THS F &M SR 5Kk, 5 PSP-2 fE %%
PP S ERFRAE, R R SRR, R R
WE M EA B AU AT, 2520
WfE ik, 225 3R LIk 4 R WK + 4t i
W BKEF LR R REAZRAR TG P | R IR U RS
RN o /D B U I = = B =6 B TR R
NAGase 16 PE#% C BEREAM® f5, #5 F4n e rp 22 5 3Rk
FE M EAEHLL 1ZUMO & P10 8 PRI 2
W RORE B BRI T3k g A . R AR IR Wigx 5
TSR FRA M AR, (0 EHRTEASRER e
AR IE NAGase [ HZIKY), % 1& %] NAGase 7EH
FIIREHF LT AR, X HE 1 AR T v] REHR A 2
M T NAGase I ¥ 410 il J5 Xt K5 T 2 66 A9 fa] 42 5%
Wi N, PEBP4 Y L iR AT BESL MR TORS T4k
TRINRERYIETY, PEmisem TR FRYiEshae i, Bt
Ah, 1ZUMO K5BR & A B LT RE 54 5001
Bl A R P B BEAR AR A T
3.2 1IZUMO EREBNINIEMETHERARE
5 NAGase i&14HH) X Bx

1ZUMO 35 F B E IR R 7 i R OCsE & 1, JF
HZ58EmME A7 ) fEa A s fe v, i A~ 1A
FEA TGRS 2 1 58 A R TR A0 M (4 AH 38 5 45 5 T8 0B 1A~
A, et A A A AT A 5 A AT R LA
RN, R A R s R RS AR
K FAE O AN B B R 25 SR AR R LA SR T &
A TBUAR R, G B A 350 B ke 375 B 2R 1 ) 3 R
2, JoHREHE A ZPBP2 I 2R K
FFRIM B A AR T K A TR B 0 i Ak T Btk
A, ZH5RKBMINGERE, R RO EnY
AHSCHIFST R WG 1 & A TR BN DA SRS B 50  F
L CDY MM IZUMO S5 G RZMERE
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53R R N TZUMO B AR ft AT LU 64 - Fn BP9 ¥ il
AP SR 1ZUMOL J5 MM/ BUR S B IE
ABBES), RISEMACHAT R, (ERG BRI K R 2
SRR TASBE = A AR 3Ktk — 2 Uk B A 7
D IZUMO AN RE IE 5 320G . AR5 S5 R W)
il NAGase J5 A5 T 1ZUMO4 FE 1 B3& 1M, Xdil
W1 1ZUMO4 F HTERE T R A GEH 5 NAGase
PEEYIFC . R4 K BRI AR 1ZUMO4 2 H D Re i
W, EIR 1ZUM04 HPJFA B REN, (HRATES
LRGUR A IRV SRS O] . TOUA OB | SF s
Iy 20
3.3 NAGase #fl#HI 3 EFE B RIE
PREEPMIER

i R BIBFFE R S SR O RS LA Y B i ok
oy TFMRE, MEFERARYSWENA 2
(CRISP2) | ¥5 FARiBEBL# 1 1 (SPESP1) ., TSSK6
8, LR AR ES A R RS DAL G T ) 1ZUMO1
(R 28516 55 96 S SR A B B ik i AR B 1 T % I/ M
RNFEH (TSP) A 5 I 44 8 (A A 40 i 25 6
FEREEMMFIRMEEN | (MCRSL) B45H44H
LB KGR B T R 2 T R A i
AAZEY L MG B AE X Bl A B R R A B 5
U D1 290 i FRIDRS - T 222 o SR ) v T B fL
NI S0 A fioh %A B0 gl 5 BT 4 R om
il NAGase J5, TCP1 WE%: 3, PSP-1 fil AWN 2545
e LiE, TCP1 Wik 3 E—FfRMER R E
Gk, S5MFRETMEASWEE, 5 PSP-1
FAWN — B IFETR 7R PE, Bah, FREFER e
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