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1.1 SHEHAAR[EWMHFENEREE BUERTRN 2 E&A, ALNBEMI K
(0.1moVL, pH7.0)M¥tikR/EE T ke L KA, 2 5 R BCR . i, ALA. OB FFIE. B
TH.OIPEL KB 8 R BT B, 7E 4CBEREER BRI R 40 5 BY B, bk ok 3% 1 AN PO EB A0 IV,
FiE BB h R, Ut X NEY, HHIBRERENSH . AL FTHEIMA—E HEH 4C
BERREL P, VK S35 7E 4C T, 20000g B0 30min, 433 L% % T Efendoff &, RF T
- 80CkFEFFH,

1.2 E8RBEREARMNPRMNERETE HERE WA T EREBZE
S, BTEBP KT, KiE 20—22C, pH7.0—7.5, 8 K B ¥ & #i /K — K I BE 65 % £ 5L 59
(iRfs). ZREENSOAMRBEETSPF L, 2 FBARR AT U BRI () fshf (&
1), HA4CHBEMEAE R (0.1mol/L, pH7.0)EYERE, WRMEBEREWE, MA—F
BB MR EL R P US . KIS 3K, 4C F. 200008 350> 30min, 433 L iEW T Efendoff & 9, %
FT —-80CHKkAEFT&EH.

1.3 Hft #FEAFRKENESE Neuhoff FE' R A S ¥ ¥ B 3% (G-PAGE) i
BRI REEE A KABHNMENEESEN, AT EEHN S BN EBRERE, ¥

R1 SHEERETHAFENEERSHIE(KE20—22C, pH7.0—7.5)

Tab.1 The major morphological features and developmental time
of goldfish embryogenesis

HRRS REHH 324 /5 &4 1B] (hmin) FEBERE
No. of Developmental Time after Major morphological
sample stage fertilization characteristics
1 841 KA 1:50 £ 5 24 98440 I
8—cell stage Blastodisc cleavaged into 8 cells
2 HREH 4:05 BREER. . BER LK EHE,
Early blastula AR AR/

Cell number on the high blastula

largely increased and the cells becamea smaller

3 IR R 58 8:00 & T BB AT, A
’ Early gastrula Blastodisc began to epibole and embryonic
ring and embryonic shield formed

4 SR 29:50 BB o k1 B

Appearance of eye lens Eye lens appeared
5 LBk 33120 oL R FF 2 Bk 5l

Heart beating Heart beat
6 WAL 70:55 RHR 5 I B R BT L
Hatching The majority of embryos hatched
7 R 94:00 BHIAERES
Air bladder—forming Air bladder appeared but not aerified

8 8t ) R 514:00 WAL, B8 A

Scale—forming Body shape differentiated and scales appeared
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SAEEKEHEAOAR (BEERKEBEY XERTHERE. ARERE. KEE
HKBEEL A1 SDS F3EE F 2457 (0 Triton X—100) B 2, B AR B 09 & [ 7K #% ol BP
REES, AGKRERRERBRERE. £BEF M, BRARF & HE QKRR
MR BB, AR 2 E 2 )5 Bl Coomassie Brillant R250 3 5, % 4™ e Az ¥ 2 g
% fa, (B8 & B K R B T 40 B8 B M X 38 AR B3 2 Coomassie Brillant R250 & &1 820 &
BHEZXE, ZXHEM AN ERKEBORXME. K0 /NASECER R XEE
RS, TRFE T EENE. ERIKE, FEMAREEBQ R, &0 050 E H K #EE
MHEX TR, 55N RIBBRE pHEMEESS TRME B KB B EE, B @ TE
B K pHE. RE. MABKELE FMH EFERARE QKB ELERFE
MR,

K 10% 5 BERE. 3% W 4E L, BEMTEMBERT DA 1/388 5 Bk (78% H M 10mL +
3.5mL 0.5mol. pH6.8 B Tris—HCI + 10gSDS + 86.5mL W& /K), & F#E 5 fn 2 W, SR
FE 100pg E R BT (MERA B FE b INEE 10ug), BIKET A 10mA/ 4R, 4C FTHE¥K 15—
17h, B3k fE B8 %K (3.03g Tris—base. 12mL Triton X—100. 500mL X 3& /K. pH6.5) ¥t %
BEAR 30min, FI ALK PE 15min. BRI ¥ (0.1mol Gly. Smmol CaCL 43548 % pH)
Gk Sminfa, RARBBERSPEICEBAPRE 240, BEMWEE. 26 KRESH
Laemmli 772347, BLYk B8 F BN A SR HERR B, AR R 3 R AR ST 2 B SR AR AR HE
£k, Mtk £ & A B B K@ AT 2 T &

2 &R

21 EBAFAAREFTAKBRHBAOFAE, FHR pH HH®MW

SEEARHAREEOKBHBOME EHE pHENE RITNNE 2. ANE2EKE 1
ERXE, RALARAKEHAAED, UF 113kD. 69kD. S3kD fl 20kD 4 &84 (&
1C—G, a), 20kD EH/KEMIE pHS.S T H (B 1C, a), B—MERHE O KER, &
B3 RMFERTS pHET A, 7 pH3.5. pH4.5 K& H; HIEHERE pH ¥ K&,
pHS8.5 Bf B 5% (B 1E, a), pHHEM KA (9.5. 1050, HEHNHETHE (B IF. G, a).
VLB =M IR K % B 7T BB R R B K ARG

Bl A R KB EE Fh K B b, U 113kD. 69kD B & B (B 1D, E. F. G, b),
pH X4 3X P b 2 3 7K 2 B 04 055 4 B2 iR AN R A SR 40

MAHRAEGKBEHBMHEEL, LR H 147kD. 113kD. 69kD. 52kD. 43kD.
20kD. 16kD 7 %@ # (B 1C—G, c¢),H 9 113, 69. 20. 16kD A HEHABELSE,
pH XJ UL 28 7K f% B 15 MR 2 ma 28 L T B A 4R, {H 20kD #1 43kD B &7 6l 51, 20kD &
HKEB MY (pH4.5. 5.5) (B IB. C, c) M7 (pH8.S. 9.5. 10.5) (B IE. F. G,
c) Bt RIEGRIENE, MEPHEEERMES (B 1D, c). M 43kD & H KEBNE
pH10.5 BfREAS B (B 1G,c), BRAR — MR tE A /K#EE.

L AEZE A K R B AN UL P R AR AL, (8.0 BiE 20kD 78 F3 /K /i B8 (U FE pHS.5 #& 1 (A 1E,
d), BFEHES, XSUHNHAAERAER, M-OBHSAR 16kD & HKEMHLE pHI.S £
B B IEYE (B 1F, d) , HE pH B EFHIHARE.
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®2 SHAABEFAKMBROME FERpHOER'
Tab.2 The kinds. activities and pH—dependence of proteinases in the tissues of Goldfish

HARE BEHXKFEREL FE (KD)
Tissues Molecular weight of proteinases
250 174 147 133 113 8 72 69 53 52 43 40 35 31 27 25 20 18 16
pH3.5 > Heant
FF Liver
B Gu 2+ 2+ 3+ 4+ 4+
RS Ovary
& Spermary
R Eye
f%i Brain
Al Muscle 3+
pH4.5 L Heart
fF Liver
B Gut 2+ 4+ 3+ 4+ 4+ 2+
BR&L Ovary
H Spermary
iR Eye + + o+ +
f& Brain
M Muscle + + + 4+ +
pH55 > Heart + + + + +
A Liver + + + +
B Gut 4+ 2+ 4+ 2+ 4+ 4+ 4+ 2+ 2+ 4+
B9 Ovary +
¥ Spermary + + +
BR Eye 3+ + o+
fi%f Brain + +
Al Muscle 4+ + 3+
pH7.0 &> Heart 4+ 2+
fF Liver 4+ 2+ + +
B Gut 4+ 4+ 4+ 4+ 4+ 44 4+ 4+ 4+ 3+ 2+ 24+ + 4+ 4+
BIE Ovary + 3+ 3+
¥ & Spermary 2+ +
iR Eye 4+ 2+ +
Hﬂ Brain 4+ +
A Muscle + 4+ + 4+ +
pH8.5 L+ Heart + 4+ 3+ + +
BF Liver 4+ 2+ 3+ +
# Gut 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+
BR& Ovary 3+ + +
Lif S Spermary 1+ 3+ + ¥
"BR Eye 3+ + 4+
B% Brain 2+ +
Al Muscle + 4+ + 4+ 2+
pH9.5 > Heart + 4+ + 34
BF Liver 4+ + 2+ 3+
B Gut 4+ 4+ 4+ 44+ 4+ 4+ 4+ 4+ 4+ 3+ 3+ 3+ 4+ 4+ 4+
BRSL Ovary + + 2+
¥H Spermary as = N .
iR Eye + +  +
% Brain +
Al Muscle + 2+ + + o+ 3+ +
pH10.5 > Heart + + + + +
M Liver 3+ + + 2+ +
% Gut 4+ 2+ 2+ 4+ 4+ 4+ 4+ 3+ 24 2+ 4 2+ 4+ 4+
P& Ovary + + +
KL Spermary + + + +
* BOKBREEARTTE: +EHEE 2+EHRET 3+EME 4+EHMR

Indication of activity of proteinases +weak 2+general 3+strong 4+stronger
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a b ¢ d e |

Hl A-G: ARIpHR < 45 008 T 38 2 A0 Wil
a B bW cll.doi e F.LEB, g WR, h MR
Fig.] A-G Electrophoretogram of proleinases in the tissues of goldfish at different pH levels
A. pH1S, B. pH4.5, C. pHS.S, D. pH?.0, E. pH8.5, F. pH9.S, G, pHIO.5; a. cyes, b. brain,
¢. muscle, d. heart, ¢. liver, f. gut, g. ovary, h. spermary

P B AMBER H 113,81, 69,43.20. 16kD 6 ZBH (B 1C-G.e), HF 113.69.
20, 16kD R M L EHASA, BIkD BB /KRB(LE pH7.0 BT H (B 1D, o), EXEYA
SAMARA, RFRENANFEEO KRN,

Jio il A KRR SE A 250, 174, 133, 86. 72, 52,43, 40. 35, 31, 27. 25,20, 18. 16kD %
15 %% (B 1A-G.0), EEREpH B RS(A LE N, MR TEHARTIAANZHEEA
KMBELTES pHRBEAREFE R (REXNERAAHEERN 42 —).
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5P L FURE LI 1 K 01, (R 113,69, 20. 16kD B &7 (B 1C-G. g,h) . MR E
S, ISR RS,

KRS REV, pH HAEWEC KRN
MEHR, ARSBEOARBERERGT
EHS, P LR R, pHE.S R (B
1E) , pH it % (im0 pH10.5) (B LG), HEH#X
BETRE, MRIHAEANETLHN AN
950 2 fm i k.

22 SAFMEWHRGESKREN
WERFETL

AEIERER, SAEMBWRY, Woepee o —

BRI ER RNt | RIETEMBIAY 106kD T B2 $EERENFANNELKNRE
BAENE (H2,c) ARBNAEZLBHE . samm. v SREM, . KEERS, d &R
FRHBAABRESE RESERBTE  SERM c RN, [ BEN. ¢ WERM,

AR BT IR T A ). WAL T S K B — . '"*‘E?MM -

# WA M i, 34 B 229, 188, 174, 147, ;y“"'d;‘;mw‘“’ e

113.20kD 6 R EE KRBT (B 2.0. 8 | 5 ) juge, b coy blasula, c. early gastrula,
#1229, 188kD AMIEHRBAIEE KWW o appearance of eye lens, . heart beating, . haiching,
FAMEMFER. FEPGGFRDE g. air bladder forming, h. scale forming

TR W) E S KRB M, 358 0 174, 147,133, 113,69, 53, 43, 20kD ¥ 8 KW (B
2,g). BEERH EABS VS AHARTHAANES KN (113,69, 20kD) X il i

1 SERMAWTANANESARNMENEERL (KiB20—22T,pH1.0—7.5)
Tab.3 The kinds and activitics of proteinases in the embryogenesis of goldfish
“AEAWNS TR (KD)
EEEXWsN Molecular weight of proteinases (KD)

Embryogenic stage
250 229 188 174 147 133 113 106 B6 69 53 352 43 40 35 31 20 I8 16

BiE RN

8~czll stage

KRER

Early blastula

FRERN +

Early gastrula

MR TE R

Appearance of eyc lens

L RM

Hearl beating

Him + 4+ 2+ 3+ + 3+

Hatching

mE R + 24 o+ 4+ + o+ + +

Air bladder forming

MEERW - 3+ + 4+ 4 4+ 3+ H + 0+ + W

Scale{orming
* WYERTHLFB2  Indication method for activity of proteinase was the same as Table 2.
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FHAHEROKMEE(174.133.43kD). E4EH B LR BEOKREMHLC EA TR
EHNREEEO KB, L H 250, 113, 86.69. 52, 43.40.35.31.20. 18. 16kD % 12 %485
H#HE2,h,. 208888 EEAKEBRSIANAKSIHE RKIX.

3 itig

31 @6AARENEAKBRERRR

MERERKRE, 2HIMHAARE L. BB EALS, HEARE QKR HHAR
ML KEMEAF 113, 69. 20, 16kD 4 #ZEAKABE, HEMHFAAEEHAGHNER
PR, AL H AR A I 20kD BRHEE B K#EEE (B 1B.C,c), AFEF 81kD FHE A K
&% (B 1D, e) , LIk AL HEFFE 1 147, 43kD T A KRR, BiESEAH 250, 174,
133.86.72.52.35.31. 1I8SkDEH KB, NEB KB HEXE, ULGHERS, FHER
Z LR DR BR, M, TR KK . WEAKBERIEHRE, R U EE &R, X
RmEPITHEARYEQ R BERE R, R A, L. O, BR . KESL, 5P S0 iR
HERE.
3.2 XTFpRAR/+HH 20kD EAKBEH

SERBHRARFE T 20kD E B /KB B 7ER WAL (pH8.5) 15 M &R, i ALK
HAH 20kD E B /K8 A LA 55 8 M B 0E HEOR, T RR M B R B B ER A T (o
pH4.5—5.581) [ 1B.C,c]. HILHEMAAF 20kDEHKBHE S FEMHRANHHES
KiEmg, MU ALAT RS 20kD WEBEEAMABEEAKEE, BEEO KBl YR
EHAKLA, MREELKBRAIVRASNSE, XHEAMITESIAASN A X1
W AR FE X, EAENR KRG EERARERE, XFXMEQK
FRBERY AL T (NS i L S50 E RS ) A IR A T H— B R4,
33 XTHE BEEAKBEEHHELINEE

BEECKEBMHEERL. EHRR, KPP RESLRE - LR EFRVEARNHEL
B XN AREE KRB, X LB KRS pHIRF B, SRS HR pHAH—
BLX-ZREEREXE WA HEHERAKBEERTEEREMAYA.

. RTHEEQKBERRE, ARRREBRER—, Jany I\ R85 E £ B 400 H
B4 TE B, LSS T B 43 06 0 2 3 K # 6 JBL, T Sarbahi™ WU 4 % 60 BT R AE. . B BR
(intestinal bulb) M4 WE L KERE. NEERXE, £ABHEEQ KB EAES N
F 38 B 53 35, 1Bt A B HE B JFE ik 43 304 J 5 P G 8055 9 R BB, X — IR B 1 T B2 ) e R
HAL T IEMR.

34 pHEMNESMAAREFAKBEEEAR P

SRHALABRERELKBEBENEZ pHENE WM Y, KBS BE KB EK pH A
W (pH3.5—5.5) L& SRR 55 (B 1A-C), i #& pH 7+ & (pH7.0—8.5) (B 1D-E), &H
TK R R I E B B 3R, B LA pHS.S B & 3&, pH B H 75 (pH9.5—10.5) (B 1F-G), HHE#X
BB TR, Bit, SAHAAREREAKEREE pHEKEZ N 8.5, AL MEFWMILEE
BAK#EE., RE pHENEAKBENEEEEHAER, EXtHABEEOKEBR R
KEWAKR, BRBAFNHELS, F—HABREEEKEBELRR pHER HFLEELMR,
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REHARFTE.
35 aaBAKBERAEE

cHHALAREEOKABERBR AT EMNHARE. ZRBTRUEKRATH BA
FARMLAE R 08, KB HABERAETRE, EATRITHER ARG, Hit, AHA
ABRERRUENEOKBEAREIRE, BEBHESHE B 106kD EAKEBRX —
AERBNEREREOKEERE, RS mRNA #2357 3E AR 2 H 5 T 05
THER. ZEINEGES EEH#TER L (AL 0), B X E B K #8506 R
MM E —EXR.

eHHANASERAKBEENRERT B, %88 174, 147, 113 # 20kD & A KF
BERS XEEOKBHITREEHERERENSRY, B TRBANEF TR EFRELE
A E, R RBRA VR WEEE 3, X BE A KR &4 7T 88 L5 2% 0T 101 A4 38 16 sh A E
. FfFEH CGRITR)EQ/KBRERE#F SN, e FAE A2 R NS
SERIFT K, SR AEHENERGE T EEME 2, HEEAKBREMNEEN, BhTiFa
MARE I, B RFHBR, BEEKBEERHRS, BHEF KBS EOKERAEE.
gl BEAKEBALXEREENA, KESBAKBBRC KAER RS, BT
R, EEHAAREEQKBRBRERRKRRE BN R EMBIXN, K5 2ERRFD
AERSBEOECKEE, RERNBRENS FILEFFHBHR.
3.6 XTHULHMEBKRESR

AL R A Y P RN TR MR AR 98 1 2R B UK AR BB (229, 188kD) (& 2, f) W BB FE AR W 4L AR
WA W RACEE, © SR BUE BV E QR KRAE X, XTXHMEAKEELE
B EERE I RAE AN R EFEERTHE - HTR.
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THE PROTEINASES AND THEIR ACTIVITY IN THE TISSUES
AND EMBRYOGENESIS OF GOLDFISH (CARASSIUS AURATUS L.)

LI Xiao—yu, XIA Min, LI Li, BO Yan—zhen, JI Ai-ling, JI Sheng-dong
and XU Cun-shuan

(Department of Biology, Henan Normal University, Xinxiang, Henan 453002)

Abstract: The properties of proteinases in the tissues of goldfish and the kinds of
proteinases in the embryogenesis of goldfish were investigated with G-PAGE. The
kinds of proteinases were similar, and most tissues of goldfish had four kinds of
proteinases with molecular weights being 113 kD, 69 kD, 20 kD and 16 kD respectively.
Many kinds of proteinases with strongest activities were observed in the gut. The
activities of proteinases were affected by pH, and the optimum pH was 8.5. In the
embryogenesis of goldfish, the proteinases began to express at hatching stage, but not
in the early embryogenetic period. The proteinases started to express at hatching stage,
but most of them expressed at the late developmental stage.

Key words: Goldfish (carassius aurams L.); Tissue; Ontogenesis; Proteinase;
G-PAGE



