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A AR ARG R R HE KR 2L BB AT (Cherax quadricarinatus) HEVELE 5 2 S8 1041 2136 F1 1 (Male Reproductive System
Cathepsin, MRSC) #4715 P Rl E 5 404, AR AR MEME AR B R G0 R B RS S0 BUFIRS R G B vh i VR . A Ak
P 4G R R - ATHRORG SR 6 L3S 00 A pH6 T pH10 s B 24 e, 17 J MRS S5 78 pHIO IRFER B 14N 1 s
fRUe A PR A B R R 1 25003 #E pHIO0 ~ 12 55 T A BRI AR LLIE 1), TOREZE il iR A B TR
BTG EPERIK T B8] 4T EG AT, 30 F 2= MR EI/IMEIR - MRSC-A . MRSC-B. MRSC-C Fll MRSC-D.,
MRSC-A HIMRSC-D J™ {2 534 T MV AR5 2R 50457853, Horh MRSC-A SR ZE P, 11 MRSC-D 2 58P 178 s MRSC-C MR
PR I, R A T oS A s MRSC-B TG PE32Z pHARE I AN K AXUAE TR s . AELT BB MR 3 R G AR R 7
B, LA SUE AR R ALSORE MEASIR] . VRS S0 B B2 20 ULy , A VR A i S R AR A R 6 R T
R B R S K A L SRS TR [P IEZK 44,2009, 16 (2): 192-198]
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BT T X A B AR AR M R 2K ™ 52 )
FeHh, K S ~ 7 em BATIFET IR T30 em x 40 em x 15
em I 5 SR KGR vh, B4R 15 KL, KRS em; (KK
8 ~ 13 cm (A FUFFIAAA B L 13 em (4 BUIR 53 ) 8 5%
T80 emx 50 em x 50 em [ 5 £ 45 /K AR 1, A1 MR
#6110 H, BUREAR 6 HL 7K 30 emo A 7KAR L B G 1
VR PR LR IR S, B SRR, L A, B
HBMRAEDRE (2R 1 3 A OB AR M3
SRR SIEPA , U H W 2S00 BRI, K2 1/3,

12 (FIMBEES RN AR AR BH AR EAREE
MHEME

121 FEmREIE ARSI A A B B PR
TR A (12.18£0.67) em (n=10), 3k i K (HR HIE 5 %
23 g FR R 3 K (3.88+£0.35) em (n=10); AR A K
9 (16.18£0.73) em (n=8), 3k iy F 1< (5.38£0.48) em
(n=8), K M XL A% 70 J5 , HRUAF A A B S U IR B2
HORE S AR SR NS RS R PR
FFRRLHZIS I g, A 10 mL FA 021 BEER K vk i
A13 05, AR IR 10 000 /min B 0> 30 min, BUH: E 78
A2 Th T 24 e 4 2R R RN R
U A ARG RD), I S B R EE T 2 1
mg -mL™ FT R RS F105E

122 WEFZE RS RSCHR9], DAk kil
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EAIM0.2 mL 30% — A LR RN, B0 B T
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10 min Ji5, 2 1110.25 mLAEAKI L5 TR AT s = IR
30 min &, F 650 nm AT, B pHAE
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AL RIS ARG SR R 0.1 mL, H
MARAERI SC IR At . e RR g Rt S TA30 s i 245
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st 5 3R 5 R P R I ) 1.2 i, A2 PR K O ik
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FL K A ik SV VR 1l 5 3 T ot L
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Tor B I AT B 2% (o A i v i e 48 o 1 4
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RFLS0 peo FRIKJG , FHZE MR /K AT R 3 I, RHIK S
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2 HR54H
2.1 AEpHEMTFIRES B UE E AN EAESF
HHESR

TEpH 5~ 12 BTE P, 21 BB MR AT N R
BRI — e BB RIS PE GR 1), (TIPS B

ZHZUE B LS 1 7E pH 6 FTpH 10 H 3124 64,
pH 6 B HEIG %5, 8.32 U mg ™ (), pH 100,
FCIE 20 3.91 U -mg™ (BEF); T UG S 2B 1R L
T 4 FEAE pH10 B B 1S S A1 [6.33 U smg™
GEFD 1. 767~ 9By pH ARG Py, 2 Fie i 2R R 1Y)
FOIE FI#A% . AE pH 9, 2 ANRE S A 2R B LTS 138
KB A AR

F1 EAEpHETAEENEEEFEREENIAATAMHILFELE

Tab.1 Protease specific activities in different tissues of C. quadricarinatus male reproductive system under different pH values

n:3;?ciSD;U'mg71 #EH)

(RINE

JAF  Aldult crayfish

pH  Premature crayfish HE ﬁﬁiﬁﬁféﬁé‘ rhigks s J5 ﬁj%% JrHA R R
: . Anterior vas . Posterior vas Posterior vas deferens
testis Testis Middle vas deferens
’ defences ’ o deferens wall

5 4.13+0.49" 4.631+0.53" 12.47+0.75" 8.79+0.15" 11.11£0.10" 6.10£0.13"

6 8.32+1.75" 4.22+0.49" 7.80%1.64" 5.39+0.15" 433+0.17" 3.70£0.52"

7 1.95+0.44" 2.95+0.57" 11.00+2.15" 3.4440.52" 3.91+£0.36" 3.33£0.28"

8 1.43+0.29" 3.43+0.32" 10.49 +2.24™ 3.78£0.32° 474+1.01° 336047

9 0.90+0.45° 2.76+0.46" 8.79+1.21" 2.67+0.51" 3.11£0.43" 3.48+0.43"
10 3.91+0.78" 634%1.26" 13.47+091° 8.08+0.52" 8.12+0.72" 5.83+1.44"
11 2.71+0.38" 5.224+0.92" 13.07+3.19" 8.89+1.17a 8.79+0.37" 6.26+1.35"
12 2.6240.40° 5.2940.39" 7.60+3.06™ 9.05%0.96" 8.26+0.42" 5.98+0.71"

VE: [FIFVEUE LR R R 22 58 B3 (P>0.05), AIAl# 7R 22 57 3% (P<0.05).

Note: Values with same superscripts in each column are not significantly different (P>0.05); values with different superscripts are significantly different

(P<0.05).

2.2 AEpHEMGTHRIMEEEHERESEIHIE
AEAMmFEYE

LT BB I E A T R G SAS T B A —
(O ER IR ) (G D)o vy ARS8 2 11 S 1 e
15 JE RS AR A U, TR SRS SRS 5
RERAIL,

RS A 4 8V R LS T e b S
WK . TR AR LT I 7E pHAB N 5.7 .8,
100 11 B335 P %5 v, 76 pH 7 F pH 10098 B 24 5
53R (11.00+2.15)U mg ' (B& 1) F1 (13.47+0.91)
U-mg™ R, "HHORE 5 5 SO 4 8 g TE P 1Y
AR LA B AR A B S AEARL, 76 pH 5 ~ 7B 5 2 11
P TG O — R B ES a7 pH 7 ~ 9k
P B2 2 R ORI ), JF7E pH 9B

ik B EARAE, 3 9 4 (2.67+051) U-mg™ & ) Ml
(3.112043) U-mg™ (FEF1). & ME B LIS ) 7E
pH10 ~ 12 JE[H P B 3o, 5 HAth pH 251404 T BERS
PE2E R WA SRR B R TS PEAE pH LA
B KA, M (8.7940.37) U -mg ™ GEF); rhEIRE Y
G TG 7E pH 12 B0 3K B KAE, 4 (9.05£0.96)
U-mgfl (FEH)-

JE AR RS S R AR I H SR TG L
W NESRBR, B R SVE R LTS A%
TR ANAE pH SHYZEIET B RER UG 7 TR,
FEpH 6 ~ 95 Bl P, 45 B (1) 4 408 A Tl 0% 1 A8 bR
K, AT 333~3.70 U-mg GEFD; M e ks & 4 m
HLVE BTG SR, 7E 301 ~ 474 U-mg ' GBI Z
], pH O, W& W ZVR IR LLTG SRk, 76 pH
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10~ 12 7P, W 0 2H 2R e LTS R s
5 pH 6 ~9 F I IR ELTG )22 5 W, A RERG N
IR BER /N, IFAE pH. 1R IR B H e K AH (6.26£1.35)
U~ mg (GEF); AR SV RS 1 258, 78
pH 11 A EIE KA (8.79+037) U mg ™' (EH).
23 HUEERSESBLEARSEBEKI T
AR R 1 0 % 100 2 RS, QTN S P 3 1 A
pH 102K B e AL, AT SLATE PETE pH 6 s
B, WA R R B A PR K T LUK 1 B 2% o
WA E A pH 6 FlpH 10, I 2T BB P e A 5
RGP T, I B 4 S O AT B 2%t KR
Gy KRBVl 4 W ZUEFREA . B, CHID
(MRSC-A , MRSC-B , MRSC-C Fl1MRSC-D), FEULIE 1.2,

MRSC-A —>

MRSC-D —>»

pH6 pH 10
BT 2T BB A PR S5 s ORS S AR A 1 R Uk
1: 1 SHATHRRE S R K (4.66+0.54) em; 2: 2 SATHRHE L, (K

(12.1840.67) em; 3: BT, A K (16.18+0.73) em.
Fig. 1  Casein containing SDS—-PAGE assay of cathepsins

in testis of pre-mature and adult Cherax quadricarinatus
1,2: pre-mature individuals with bodylength of (4.66%0.54) cm
and (12.18£0.67) cm respectively. 3: Mature individuals with
bodylength (16.18 £0.73) cm.

MRSC-A —> <— MRSC-B

MRSC-D —» <— MRSC-C

pH6 pH 10

K2 CLECET IR EEE R AR e o0 8 R P Ik ]
LRSS 2. hRREE 3 R
Fig. 2 Casein containing SDS-PAGE assay of cathepsins in male

reproductive system of mature Cherax quadricarinatus

1. testis 2. middle vas deferens 3. posterior vas deferens

TEpH 6 FlpH 10 Y IAEE 561 T, 70 AT R Fl AT
i S5 b FURG I 21 Herb 2 20 21 2R B A5 - MRSC-A
FD & 1), 7EpH 6/F, MRSC-A [ 25 i, /R
SER PO B P , A UK B2 MRSC-A FR 36 25 1 B
K 8L, A5 F , MRSC-D 3% AR X 45255 76 pH 10
F, 5 IR OO 2, & FE il MRSC-A 93 PR 55
1M MRSC-D ATE R . AR TR0 L &2 3R, IR S
MRSC-D FTE P AT R 58

7EpH 6 FllpH 1025 T, MRSC-A FIMRSC-D 11y
TS WA AR T U RS 45 b (B12), MRSC-A
rh S AT AR S, AR TORE S, 1T MRSC-D
55 MRSC-A AR, HAEAE S e TR

B R A8 TP ARG D 3] 55 A0 2 o 24 2B 1
MRSC-B FIMRSC-C (&12). MRSC-B 5 ks & s
A, FE AR RR M N 25 1 T AH . MRSC-C A
WOREAS TR, S PEAE pH 6 L pH 10 FF I 1557
24 FERBENESMRAER

2850 pHAE M 10 ~ 12 (M 22 o iR LS IS
RS N B AR A5 2 A I 0 A, bR AR
s AR T 28 P PR PR 22 iR S B A R AR
AR AR,

TER MG B I S ks S N S, IR
G S 1) 5 Joe ) FR P R R P 55 , P LA e ) AR 28
Gy F AR IIWIFANEZE T Bk . UGS % 7 28
ARG Y )5, EEEE T nl WL B/ HOT R R
K€ (B13), 1 1 2 0 9 S kG A8 I v R0
RS SE RS AT AR AR R, T RIZ0R 24055, 28
AL, FARIKE TGRS BT

K3 LIRS

Fig. 3 Spermatophore of C. quadricarinatus
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TE R BB ) pH Y RPN A7 A SR A 21
F 305 1 7E pH6 T pH10 H 38 2 4~ B I 9 I A, 1717 g
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KA R A B S AN 42 3 1 A
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TEARI pH AT MEPEAE B R Ge A4 21
T G R 25 SR e A e HEE AT AR
B AR AL Z R0 G, B — AR Y
T8 pHAEAS [, DAL S0 M AEAS ) ) pHAE 5% 14 T
EIAERZE R GR), 7EpHI0 ~ 12 73 [l A, I
A B ZR G0 0 453 1 2 B L A 1 1 B P /K A o
5 kS AR L, 2L BB R S A A A R AR
Tit 3% PR ACAG, B pH 28 Ak, HE A8 A R, Rt
TERRESRAE T 28 RS 1 s 2 SR SR S
JEAFBERFAE o

31 41 18 B 3 pH A 0 35 I, 55 2k 75 1 (Seylla
serrata) 3 10 85 1B E 7 09 A8 f R S S BT it
2, WG PETE pH 8 IR B e AR . 1T L1 2 20T I i
R 5 0 2R 06 1 R AR FE pH 8B HH B 1S /N ) 0
{8, (H G PEAE pH 11 A IR B de o #0000 2%
RGBS BT S S o R L T R 22 5
B 2R S UM T AR 2 . TESRS T
T 00 I, JBORA AT B A A PN A R 25 ol
JE S5 T AR R I 5 T ASBIF G D 2 ) J2: £ B U o
R HOBERG , AVRS I RS JELA RS BE I B 2R
L PR R B VAN TR, RS T A L
A DI, ST R FE ARG IR R 236 A MEAA 1) 24
K4, 22 AR 5 WEEEHESR RS 1A DA e b Bl
S, SERZRE Y, T B 2 Y 41 2K B MR R HLgh
R, A TCFE RS RN T A Sk i R 9 L T, 2
16 I , EERHE B A4 RIS A IS & e sz kg

32 IEEINGEEETERSE AR

A5 AR A P Dk A e B4 R K
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Cathepsins in male reprodutive system of red-craw crayfish, Cherax
quadricarinatus

FAN Yu-jie, GUO Zhan-lin, ZHAO Yun-long, AN Chuan-guang, MA Qiang

(School of Life Science, East China Normal University, Shanhai 200062, China)

Abstract: Cathepsins are necessary for male reproductive system to maintain normal function. The Folin-Phenol
reagent method and casein containing SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel electrophoresis) were
used for preliminary qualitative and quantitative analysis of the cathepsins in male reproductive system of Cherax
quadricarinatus, in order to better understand the funtions of cathepsins during the development of male reproductive
system, the formation and liquefaction of the spermatophore. The protease specific activities in premature and mature
testis demonstrated different characters considering the pH value. At pH5-12, the activities of premature testis
displayed two peaks respectively at pH 6 and 10; in mature testis only one peak of activity was observed at pH 10, of
which the activity was higher those that in premature testis. In adults, the protease specific activities of vas deferens
were higher than that in testis, among which anterior vas deferens had the highest activity. All parts of vas deferens
showed high activities in alkaline pH range. Immersion in alkaline buffer of pH10-12 induced disassembly of the
spermatophore matrix. As results of the casein containing SDS-PAGE assays, four bands with proteolytic activity
were observed at pH6 and pH10, which were named MRSC (Male Reproductive System Cathepsin) —A, B, C and D
coinciding with decreasing molecular weight. MRSC-A and D exhibited proteolytic activity within all tested parts of
male reproductive system, including premature and mature testis as well as middle and posterior vas deferens of mature
males. MRSC-A exhibited higher proteolytic activity in acidic pH range and the activities in middle and posterior vas
deferens were higher than that in testis, by contraries MRSC-D was in alkaline pH range and it had higher activity in
testis. Proteolytic activity of MRSC-C was detected exclusively in middle vas deferens, which was higher in acidic pH
range. Activity of MRSC-B was exclusively in posterior vas deferens, which is slightly affected by pH. Cathepsin is an
important ingredient of the spermatophore matix of Cherax quadricarinatus. Given the facts that among most parts of
male reproductive system of Cherax quadricarinatus, the proteolytic activities were considerably high in the alkaline
pH range, and immersion in alkaline buffer of pH10-12 induced the disassembly of the spermatophore matrix to
release the helix of primary spermatophore, we assume that the cathepsins in the male reproductive system of Cherax
quadricarinatus are involved in the metamorphism of sperm cell, the coagulation and liquefaction of seminal plasma
after the ejaculation. [ Journal of Fishery Sciences of China,2009,16 (2): 192-198]
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