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ERANEARTFESEANABTEANEEA X
F|RHBES C AR

EXHE EEW K A &£ B B R K ¥ #®ROHK
(o [ B R SRS 22 B A ML % 159 T A2 B0 5, VLR 110001)

FHib "

BE  AHIRTAEHMN T4 S %4 (human testis sperm binding protein, hTSBP)#% it A4 -F
KA FAUH, R T E48 hTSBP st AM T % @ #k86 A (PKA)F=%& & 888 C (PKC)#E M th o1,
F 48 84K pcDNA3.1/myc-His(-)B-tsbp $$ & A mI/G, & B F A MM L RGELEG K
His6-TSBP; €40 & & /AL B BRRAMTE, DR RBH TREBIBEEGES, ANELEO K
STA ST RO 4 A A4 A 2HAR), £ 0.1 mg/ml ELLEZ AR TARZAM T+ PKA 197%

M, A AEFE PKCEM AR EH4.
XK

EEREENENHARF R T — N EFRERK
# H(bovine seminal plasma proteins, BSP)FH < K1¥E T
S5 EAFHERE, 5 BSP HEL M LR — 2R
M, fr 4 N AN T 45 HH (human testis sperm
binding protein, hTSBP)#: K. 7EBE/E I, K
AR R AL AL T 19q1.3 0, FFxf %k
FI#AT T B RED, M ENAN, KR
HEZHhTSBPTEARSN AT LAMERE NG TIREE, XK F RO
e BA RIEAD, H A LIRS AIMNEFR TRHIZ
BFE(KRKR). AT e hTSBP Uk T IhEeHI 4
THLE, ZEARF R PRIV S BFNZ B8 21
E 4 hTSBP @R NN T, 1l T E41 hTSBP
5N PR E1E, FHABS B 801 T %
HEHAEA T AR TEREBEEA (PKA)TEM S T
BHE¥E C (PKO)WEHKZ .

1 MRS A&E
1.1 #%4
PR A L T A R ERHE R b
FHEEFE AL =ik ft. FH ok pcDNA3. 1/myc-
His(-)B-tsbp A HEK293 41, ¥ & Z {74 . E. coli
IM109 /B2 54/ BRI V)EE BamHI K& Xhol. JR
#i DNA PUE i atifb A7 & . DNA BRE ik
&M E TaKaRa 24 ] . TP 8 5B 4R AR 7]
B8 V-Gene A7), FAEHE. G418 B Promega A H].
LB 3355 B AH: Y487 Lipofect AMINE™2000-
P1 His6 Hifk. Ni*-NTA 4tk R4 B Invitrogen 2

ASZARTHEERD, BT ZOMEA; EA#MEC

A, WABE. FXURNEBKR. b HTFE
HH marker. AP E{ HRP #ridlLiEHi/ i IgG. DAB
W& E It 12, DMEM EfisE 375 % HyClone

INFE E S . FBS M H Gibco AF]. DNA FHIMIER .

TaKaRa 2 7] 58, Percoll 2 A B LI B
Pharmacia A &) . HAMEHAFYSE (TFRE
LR IR NI F .

1.2 5%

1.2.1 F4 KA HIR pcDNA3.1/myc-His(-)B-tsbp #9
¥ REABEARLR EWEIIRE, TR
ASEEG RN H BT S e malith . B EA R
%A E. coli IM109, Fl FURHRBUAF EIRBUTRL, Xhol .
1 BamHI XU Y], 1.4% HEREBKBEIKEE. Frie
HEH kX TaKaRa A BT IER G, T TALR.
1.22 ¥4 hTSBP 9 AR, LR Fh B4k
1t BB ENSECERD . BILLERESR tsbp &
1 cDNA 751 ) R i R A 8 ik pGEX-5X-1/tsbp i
1R, F PCR ¥ tsbp, Hifiid DNA EHMBEEZE
5B 4k pcDNA3.1/myc-His(-)B/tsbp. LAE A%
¥ HEK293 4iffif5, & HRAZENERN His6-
hTSBP @& EHMIRIE. EERREENAMTIE,
¥ 343 F Ni>-NTA & J8 £ E A AMAC) ) 41 f 3¢
fE I P Ak Rl & 2R His6-hTSBP, 4l 2=y 2li i

WoRs H #: 2008-05-12  B:52 H #I: 2008-06-17

EHF 5 AR R} H 4 (No.30170987, No.30640002) L T4 18+ 2 2
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BRI -

SDS-PAGE M & H R HEHITEE -
1.2.3 F41 TSBP &AM RIER SEEG F R W
FRAR BT &A@ E, CIEREEE RHERRES
B, ML TA R AR b A R 2 N SE
Iy IRAE, JORRUE IS T FR 17 & WHO MUE I IE
WOREWUE IARHES), B JS F Percoll % MRS
 BEOERIERS T, Percoll M BAARMEW T : R
BRI 1.5 ml £ 80% Percoll ¥, e /Dy
Him O\ 2 ml 55% Percoll ¥, ¥ 2 ml ¥ 9% 3 Percoll
¥EER LE, 300 r/min B0 20 min, ¥R A
BWW WELS:&IFH B0 2 IR, IR 10 min, B5¥H
BT BWW W, ¥ FE B HEZE 2x107
A~ /ml. BWW 3557 B |2 B Biggers B 7750,
#0.5 mIEFEIR 48 f 264k B 20 2 5 JiHis6-hTSBP
MAZE 0.5 ml EFREFRP(FEAERRKRER
0.1 mg/ml), 737 C. 5% CO, &M FEE 1 h5L 3 h;
SBAR T AAEAERRLE, FEHEE.
124 #HFBRESHIRIKA WesternFPiEHAT B
A JERE TR 1 ml AR A (100 mmol/L
EDTA, 100 mmol/L EGTA, 1 mol/L Tris-HCI, pH 7.5,
8.558 g HEME)PE 3 IR, 2 000 r/min B> 10 min. ¥
AP 20s, A58 20 s R 5K, 4 °C 100 000
g B0 60 min, YUIEYHZE MW B (& 1% Triton-100
HIZE I AR, TRHRS), AR 20 s, M 20 s
EH 2R, 4 CER, 4 C 100 000 r/min B> 60 min,
B EEBCRABEALS . .
: Western FN 7546l His6-hTSBP 5% T AR 45 &1
i, BLAAERVE T WS B IR T4 I PBS 32
WG, INNZREE i (pH 7.4 50 mmol/L Tris-HCI,150
mmol/L NaCl, 1% CHAPS, 100 pg/ul PMSF, 1 pg/uii g
FIESRK, 1 pg/ul SEHNEEAK), ARG, ¥R EYLL
15 000 r/min 850> 1 h, Y £E _F3EW, M SDS-PAGE L
FEGE PP, &35 5 min. HL 20 pl £ 10% SDS-PAGE
JEoy B, B ENBIHRR AT 4 R |, FE AR 10%
Ji AS ks st A 1 b, 3T His6 Hi4R1 2 5000) 4 ‘CHE
ARG, A HRP ARHZHI ZHURE 2 h (1 £ 2 000), A
DAB B &R &R B R X N R R .
125 #AARHREMHTRET PKAFEN K
AOEE 5 R 5ot R AL MRS FHREA R 20 i, 43 51 A4 PBS
PEBTURUR, NN SUAREE i, $ 24 LA 12 000 t/min
B0 5 min, W LEWB. e EERIKE, AR
PRI A5 2L R IR B —BUB & HUS pl, 233 20
PKA Wi . PKA R MNIEARL: 54 mmol/L B- Hit

PR AL, 14.5 mmol/L X AHEE R BERR AL, 24 mmol/L 5
WA R SRR (MOPS), pH 7.2, 14.5 mmol/L SALEE,
14.5 mmoVl/L Z XY ZFR, 0.12 mmol/L Z —f&l1 Z
#, 1 mmol/L — i /8EEE, 75 umol/L B E BRI (g0
71, 10 pmol/L 1-(5- & 25 -1- BEE)-1H- NEAfL -1,
4- R HEML-9), 1 g/L HEFK(PKA JEY)), 1 mg/L
TREABMEN: SKE. Mk, EBME.
WEEEER. BREORE - BRI EOBMEN, 50
uCi/ml [y-2P]JATP. 37 ‘C/K¥% 30 min J&, AL &
PR ML IE RN, 12% SDS-PAGE ¥ % k4
BHXR, ETERN B B, BRMTRFEENE S
JEARR B B4, 18K PKA TEM:. + IR LR &AL
4 5 %ot K BRI EL '
1.2.6 A4 A YR FRASFPPKCEN 1R
WA TFRE A, FIEWETR, Wz PKCEH.
IEFIPKAREHRE, # Y E & IS # AMARCKS
(SREBHLH S & AR PKC R 7 PR .

2 #R
2.1 EARIEHIK pcDNA3.1/myc-His(-)B-tsbp
R BG4 E

A< 5256 = {777 i) pcDNA3.1/myc-His(-)B-tsbp
B FRIY 52 Xhol 1 BamHI XY, 1.4% 35 fig
B Bt 2 Bk B 5.5 kb 9EUA /BRI 750 bp B H )
EHEF B, 5THR/MMEFF(E 1). DNA JIFBriE
AR BFHIERH, THEMRELE,

2.2 His6-hTSBP @& EHMEZTIER AL

PAHT His6 FUAAR I His6 tr%5 1) TSBP fl&
EH. 432%¥, H pcDNA3.1/myc-His(-)B-tsbp Jii
hifE 4 HEK293 4 i J5, T 53540 MM il 31
30 kDaf# & 5 H I RIE, T AFE Ye J 2 84 4 40
A HEE 2).

T it & 8 S A E A AR A4k 2R 1 1Y His6-h TSBP R
GEA, FEERBSE N pH T, Ni2*-NTA BI5F
A1 JBEAK, His6-hTSBP @i & & H#5 e TR, pH 4.5
MEMmBETHEXESBEEOERTR. ¥ER
W U RG24, #E4T SDS-PAGE 43
ritgt Rl 3 fram. MEHET I, % 30 kDa K H
MEALHNS, BRBEPHFELELARERT.
Western FIF &5 3 B oR, Vel A ol WHHA KNI B
o4, (BT MR SE, BB E LB R
4). Lowry A ERAMANEHAEBDIKREA
0.206 mg/ml.
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2.3 ELhTSBP 5 FHEMES

Western E[1175 45 SR B, F 4 His6-hTSBP Ab#E 1
hEl3 h 5, BT4RE LI EARAERRAKRNIA 30
kDa ] His6 @l 5 2R E 4&, AT RA N 5), B
4 His6-hTSBP 1EARSN T LU 5 ARG T M 45 4 .

| M

pcDNA3.1

tshp
526

E1 E#&FKEHIA pcDNA3.Y/myc-His(-)B-tsbp AIREGI L E
1: pcDNA3.1/myc-His(-)B-tsbp Xhol 1 BamHI X EFVIF=#); M:
ADNA/HindIIl marker.

—
[\
W

kDa
105

= ® O
S e W

N Wb
W v

S reoans -

E 2 His6-hTSBP pi4 EH7E HEK293 41 B Western EP

S
1: R¥ Y HEK293 40 0; 2: FH A HEK293 40 3: HAH A
#YLHEK?293 40/2; M: marker.

EYK —

1 2 3

KEEME

evmamann e (1) 2

B3 12% SDS-PAGE %47 His6-hTSBP & ERQ £ B F0

B3R
M: marker; 1: ©HEWE; 2: EMEHTRHE; 3: SEHEN BB

30 kDa

El4 Western E)i% 447 His6-hTSBP fi A EQ & B EHEHR

LR
L BB, 20 SRRENTRUERG 3: FRRVSHTULCHG 4: BRI

kDa M 1 2 3
80— mmemm
70w S
55
40—
35 it
=His6-hTSBP (30 kDa)
25—

B S Western EJiE4>#7 His6-hTSBP 5 AfE FIEm%E S
M: marker; 1: 7 His6-hTSBP #3235 7; 2: 4ifk His6-hTSBP $55F
1 h¥7F; 3: 44k His6-hTSBP 5583 h ¥ F.

100 000
90000 |
80 000
70000 |
60 000
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40 000 |
30000
20000
10000 ¢

0

1 2 3

B 6 E4H hTSBP ¥ AfEF PKA SEMERISIE
1: FAXEA; 2: EHAKTSBP 4¥ 1 h4; 3: B4 hTSBP 4HE 3 h4; 5F(xBA ML, *P<0.01.
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MARCKS

1 2 3
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&7 E4H hTSBP 3 A¥5F PKC ;EMERIR IR
1: ZEANEH; 2: EHhTSBP 4# 1 h4l; 3: B4 hTSBP 4 3 h 4.

2.4 E4H hTSBP ¥ AF5F PKA J& 4RI #20
PKA K35 E 25 R KW (K 6), 4 hTSBP

(0.1 mg/ml) 1 h % 3 h ZbFEANE 71 PKA W& 5%

FEZH AH EE 3538 BE B.(P<0.01) .

2.5 E4H hTSBP 3 AfEFHE PKC BRI F M
PKC RIWEME DI E 4 REH(E 7), EH hTSBP

(0.1 mg/ml) 1 h & 3 h &P FRE PKC G S

STRAMLEYEREEER.

3 itig

ERREREEARIHEXEOTZRINKE
SRR EEAE R, BATIEANZAAR S RIRI
BT —N5BSPHXHIFHKETFEEEOERK
cDNA 7%, B EGLIANEARBTFEEEDB
(hTSBP), 37F GenBank 7¥#, ¥ Fti5 4 AF279147.
HIPM R HE SR gAY 223 MR EMIRE, §F 44
FiEE A [ BIG ), 5BSPEESH A —E ML
. 7EXT hTSBP #EATHIP Dy Re AR R o, JRAT]
FIFE > FHEYEF B, KB ZENTSBP = 30E 1) 41 g
Z 9, PKC & 15 % B 2 AH LL BA 55 P4, 2R BH hTSBP
%f PKC fIiEHA —EHsIER". BSP FrRA K
MR g HRe m, HH T 5 FRENBERS S, it
JF 2 AV HDL 5 & [ 4 Bt 205 73R B8, 4 T RS
hTSBPZEAI S IS Thie, BATERTIHKBTF
N HENEANFEEARETHARRPRRET
hTSBP 3347 T R FBEN AL, fERB[ALE
HEAFE, AL EHNTSBPA] LUMEHEAKE 71
TRAE I CE T RS, 1. A T B A ) URTA S
¥EFRMEEE.

W T 5 IR0 M5 55 9 58 7 iE DB VIR,
AN (6] I 40 A5 5 08 o 0 A 5 e Sl 5 | RS T HE
B A HIBEER 1h 5k BE R AL R 1A W X T IS 110
LMY 7R, cAMP K4, AC B

N7 & PKA Bah7IER e R BOT R =i 7 1vE 7, =
cAMP/PKA 15 518 B 7= A X PV FH 1 4 F 3BT A
ToriERE, BATATLAE € X FRIEAIE A 58 PR+
MR AR RIL A <09, RAMNIIBGE S 58 FRE
ZihsE SR, BT GTP &4 E A (G BA)ERA R
R 1L E¥ (adenylate cyclase, ACVFHE{b. 24 AC
BBOE RS, KR =BERR IR (ATP) 42 cAMP, 53818
TS PRA I B BRI, X — I R X 4EFF RS+
EHHEEW, PKA EBE LT TR S MR ) LR
WIEAS @IS, TR ST Ca B Z M, 5
B RIS A Cax WEK LT, Ca? IE
LFHE PKC MBI REB I L, B “FrleiR &7,
S8R KK RF=Y) DG 4 &G WB0E. BIEN
PKC i —F AL F Bl _L (1) o R AR Y Ca? 1838 FF,
M5 BB P 38 KK IR B (1) Ca? WRJE BT,
Pl Ca* ¥R PE K pH HIFH = S BUBLAAR, M R 4TI
%9~ VAL

ARG 5K T E4 hTSBP 5 A K T2 A/
gESVER . FSiLi 2] hTSBP 8555 AK T o $HY
IR A, Western ENIEf5 4 DAB B£8, B T Rl
F|EM hTSBP 5T RIS &, i1 60 kDa £ 4 fF
FE— 4N ER A, IXTT RGBT R SR s
SHEARER. FEBEK RS MERS, 7TSH
His6 Fiik R FEIERE R N (B 5). Buah, ARFFTIERE
T ELH hTSBP 5+ A K4 T PKA K PKC iE R0 o
TEXTRS T I B RIS ME I 2 45 SRR BH, 4 hTSBP 7&
0.1 mg/ml 7] LAERE 1+ PKA FIiE A i m(E 6), 1X
57 tsbp R DR % S 40 it 7 AU 21 ) 5 SR AH — 20,
{BAHF 55 BT 43 ) BB 41 2 R AE 0.1 mg/ml W 38 i 55
B B AR L B I RS 5 PKC V& 8 3
(B 7). HAh, EHhTSBP £ EHEL PKA W%
KERE P R e R — P ESE . [HREENE,
AR RA R A R E MEARE 5 1ZEA
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Effect of Recombinant hTSBP on Activity of PKA and
PKC in Human Sperm

Wen-Hui Su, Guo-Li Wang, Jie Zhang, Bo Jin, Chen Feng, Zhe Zhang, Xiao-Yan Xu, Bing-Zhi Yu*
(Department of Biochemistry and Molecular Biology, China Medical University, Shenyang 110001, China)

Abstract To investigate the molecular mechanism of promotion of human sperm capacitation by human
testis sperm binding protein (hTSBP), the effects of hTSBP on activity of protein kinase A (PKA) and protein kinase
C (PKC) in human sperm were detected. Recombinant plasmid pcDNA3.1/myc-His(-)B-tsbp was used to transfect
HEK?293 cell and recombinant protein His6-hTSBP was expressed and purified by immobilized metal ion affinity
chromatography (IMAC); Human sperm from healthy volunteer was treated with the recombinant protein, then the
plasma protein and the membrane protein were extracted respectively. His6-hTSBP was found to combine to human
sperm membrane in vitro. The result of autoradiography showed that 0.1 mg/ml His6-hTSBP could increase the
activity of PKA in human sperm plasma, but had no significant effect on the activity of PKC in sperm membrane.

Key words human testis sperm binding protein; sperm function; protein kinase A; protein kinase C
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