535 445 8 ] K=

2011 4E 8 A

JOURNAL OF FISHERIES OF CHINA

¢ Vol.35, No.8

Aug. , 2011

X EHS 1000 —0615(2011)08 —1139 - 07

DOI:10.3724/SP. J. 1231.2011. 17313

WMNBEZRBERATEP LR TN RINGE

FRE, 20E,

IRE,

gk, ILE

(L ARSERAIR 2 BE , K B BoR S R dh 2 2 W A A S0 % A ) 3610215
2. TR S PR 24 Be Al LT 361005)

WE: RAZAETEMREA L TURFTEIRED R P EREN R A IS, FX
DR, KRELRKE LS TR TR R £ i K A M 09 K A, SOk i B 2 Bk
ROHEEERBBOA, AHEBLT PR BFFFTATAENL S, ARPHEARERERE
Fitt, 55BN 4 ERIT AR AR S REAHTET S5 HRBENE
B ZEREREFRE, KR WEARERER D, ARHEERS HERSTETHAWNER
o, it 4% R ZAG LT i T [F] o B £ 7208 20 09 BE AR DL R BRI UL, OF 4B K P B AR

JEF AL o

KR WAE R T SR KRR
XEFRERL A

hESES: S917.4

AR e e LT, AL BER fh
Ar IR IE , hy 20 B AT 25 i AR A i S S A AR
i AR T AT AN R A S SR BN AE
DAMERTSE R BT, 78 W 58 3 ) A6 5l 4 M b SOk R B
B LI H Y2 DIRE, 2R R bR T R kR
WA S 5 TR TR B - O 3 J50RL 09 T8 1.
B2 E TR W58 KA vh T LORLARTE RS T &
AR RN A AR B A Y R R
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granules , Rg ) J5 & P i it {575 52 45 15 ( Fm ) (1)
JEREFH 0.05 pm B % 0.15 wm, B35 Rg #EA
Tferhrt, Re k4 BRI o 3 B
B Fm JE B 1 22 497 | 1 JEL 0 R 2 e 1, ok A4
IR TE R DL AN & , AU 22, JF HL2 U]
WA RAEAZEAL

2.1 ZIEIEW R F L] (the placid phase of
Fm forming)

BB B, ST B AR A2 0 -5 380 o B A
B, EATIRIA 5P JE B AT A /D AR B B IR S o
BT A A e g Y O o 2R B, B2 Ak
TR AR 2 DI, A s 3 X e 1A R
T HIRR T AT WD IR T 0 K/ NIR T . TR
BB A B 1 e B BB A7, HF B AR 22 B LRI 25
TR LA, R GBI e R — b, 2okt
PRNIE =5, BE 5T rh e i 2O B, T3 5 40
JARYEARP BT L B Rg —F . LRk 2 50 2 A 15
LR INEE, B4R 0.3 ~1.0 pm, A &R {KIE
TEHZF AT RRIETES 589 Re TE A (&1 i
[-1). Mehbh, iR LT —REhi A, RMALIE, K
291.25 wm, 2S5, v la] MG (L 7R
G354 HL W Sk U BT AR 5 1 2 A AR [R] (&
fl-2),

2.2 ZIEIEF R RIILEHA ( the thickening phase
of Fm forming)

WS BE Y Re 2 2 0P R L, TR T X —
SR, P BT P R T R B v UKL D SRR
PR K LR A DL CHTE L Re , S b i
BB TS5 K2R o J 5t B e JURE R 43
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2.3 ZIEIRAYZSHEEA ( the swelling of Fm)
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3.1 ZHEEEATRERLAEIEENS TR
T

E5 AR N 3 /S S s s ¢ 1| O
( semiautonomous organelle ) , H A= K A1 3% 4 2 57
FSER B H B 1 Ok D A W s 3R 4 1 4 il
TEA AR B R ZehiiRt iz A 4, R TR
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AE T HL P 5 R R ARt R 1) TR T ) R
JRITH , U AL A A AR IE % . 78 Fm 2%
WL R 22 AR R T, ki ik IE7E 2
S5H BB E FIE . Fm 58 2288 5, 2 i
W SORL AR TG e D, FLME O 52 58 AT AR e
SRR KN . BARARTE TS B G I AN 5110 53
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3.2 GRS EERNLE
Rl I, B 2 R T 5 5 5 B A
HBN Y, WG RN R R . RE
WFgEae W1, K J2 UKL AY Mk AL 55 Ca®" 5 3%,
ca® W Tt kKR R OBk RS,
VACQUIES ™ % BLEz 2 ki N 5 A 45 4l Ca® ™,
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FNPEIE Ca T BT 1 & B2 B R, Ca® ™
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) Ca®* AP 1] Py v, BT L Ca®* 2 B BE L
TEER A IE (1T X MRS T-2E A ST, ) 5
Z 4200 ;Ca’ P 5| R B TR R R e —
NI Ca® " BT B SR IR T B J2 B0k, i
ST B S MA, BRI LTk AT
T 7 2 S N D R B R I 2R AR A SR
A 7 B A I A B2 R B 2 T 1 S 2
LRIV Y B o B DAFRATTHEDN 5 pz o
BATELEN I, (FL 280 AR A 7T 2 40 i 5 v
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A~ Ca® A7 A LRI R SE I b & A7 L R AN
b R JBOR 2  BARAS TR , HeAE R
WA B 7 AT G BB T Ak, Lok i
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T3] 200 M %) 2 38 S 5 T e 3] 08 45 A0 i Jo v
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SRR A0 R 4 A B A F T R it 2R LS R
O R R R )2 R HR o A A A
AR 285 A 55 B J2 RIORE K 4 1 e ek A 5 7, B
THRULRE R TR, AT B B IE B A # Ca® " i
MIERT o AR ARTRIR Tb B 28 1 o s b AR 1 i
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G- N FRTE K 2 SO T 0 At G R 2 LRI, 5
P71 e 22 S 3k 7 B 2 J W A B 3 A AR i
wi) % (Limulus polyphemus ) Jf i i) J2 it o 1
KB MR RIS HRE ERPIA
Py PR TR ZORLAAR 5 B T2 SN 22 8] A 4R
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The studies on the mechanism of fertilization membrane formation in
Scylla paramamosain mitochondria and its functions

CHEN Jin-min'*, LI Shao-jing”*, WANG Gui-zhong®, YE Hai-hui’, WANG Yi-lei'
(1. Key Laboratory of Science and Technology for Aquaculiure and Food Safety ,
361021, China;

2. College of Oceanography and Environmental Science ,Xiamen University , Xiamen

Fisheries College , Jimei University ,Xiamen

361005, China)

Abstract: The changes and functions of mitochondria during the process of fertilization membrane ( Fm)
formation in Scylla paramamosain were investigated by transmission electron microscope. The results are as
follows ; Many mitochondria assembled densely at one place in the cortex just before the outburst of the ring-
shaped granules. When exocytosis happened, numerous mitochondria scattered rapidly around the cortex
where cortical reaction was proceeding. Mitochondria increased dramatically by splitting and budding,
meanwhile lots of mitochondria that formed in endoplasm migrated to cortex, as numerous ring-shaped
granules involving exocytosis needed abundant energy. While Fm was swelling, most of the mitochondria
gathered under the new plasm membrane to participate in its restoring and formation. After Fm swelled
completely , mitochondria decreased suddenly and disappeared since cortical granules’ exocytosis had ceased.
In short, the changes of mitochondria on its numbers, shapes and distribution, reflected the trait on
physiological activation and energy supply in different stages of Fm formation. From the angle of the changes
and functions of mitochondria,this study illuminated the mechanism of Fm formation on cellular level, and
provided a new research field for Fm formation in Crustacea.

Key words: Scylla paramamosain ; fertilization membrane ; mitochondria; cortical reaction
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G PG SR, 7% SR A SR ST B, RAREARAEAr 24 ( 1) X 17 000 4. 325 RS R, 7~ K 7 s il IO A LA S K/ NG R iR % 10 000
5. Z RSN, /R IELEVE BRI A Yh, Rk %10 000; 6. ZREBEAEE AW, 7”8 Yh P 5 i , 358 WORLAETE 1, SRRk — 43Ry
Z( 1) x15 0005 7. ZAFMEAEAIH] , R IIE ORI B A5 AZORi AR x 20 0005 8. SZKGHASE I, 7% B B SS Yh 7RI R ( 1), Zekifk
LA RERFEBOR. %2 5000,
Ch: 7l ; Fm: 250 ; Fp 48RS ; Pm: BTN ; Ps: OP AR ; Re: RIB UKL ; Yh /& e 785 2 DR B0k ; EM: ZOIRWIBT; L s I ; M
ORI YM: DR ERr AR A

Plate 1

1. At the placid phase of Fm,shows many mitochondria assemble densely,arrow indicates mitochondria is budding x400 00; 2. At the placid
phase of Fm, arrow shows a big dumbbell-shaped mitochondria is splitting x 40 000; 3. At the thickening phase of Fm, shows numerous
mitochondria distribute around cortex, arrow indicates mitochondria is budding x 17 000; 4. At the thickening phase of Fm, shows many
mitochondria and dissolving lipid drops x 10 000; 5. At the beginning of swelling phase of Fm, shows dissolving lipid drops and Yh, and
mitochondria x 10 000; 6. At the beginning of swelling phase,shows Yh dissolving rapidly and Rg developing ,arrow indicates mitochondria is
splitting %15 000; 7. At the beginning of swelling phase, shows nested Rg and mitochondria x20 000 ; 8. At the beginning of swelling phase,
shows Rg and mitochondria near new plasm membrane, arrow indicates Yh is dissolving x25 000.

Ch:chorin; Fm:fertilization membrane; Fp:finger protuberance; Pm:plasm membrane; Ps: perivitelline space; Rg:ring-shaped granule; Yh:

high yolk granule; FM:flocculent material; L:lipid drop; M:mitochondria; YM:yolky mitochondria.
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9. ZREREZE LW , 7% 391 0 R 557 1E AL T O R B R | LR R E AT 24 (1) x 25 0005 10. 57K B2 ) 1, 7R B P2 200 114 2 bt
T AEVE R Yh IR 2 SHUREE (1) x25 0005 11. SZKG W28 AT , 7% 5 00 - F Ak 1y T A S ARV R 1, B0 2 S00R 40y o R i
HIBRH S S HEBE S (1) x25 000; 12. ZAF BRI, 78 SEUT Y TAY Yh 531 B 1 P9 R BER RIZRRLIA x 25 000; 13. 224 %42
I, 7R R AN Yh (8] GRLAFIBOR G54 ( 1) x20 0005 14. ZAE 2 RYIH], /R AR R ZORRTEAF 24( 1), A BOESZ DR G54 ( 1)
x25 0005 15. ZKE BRI, R AR NS T , DB 2R T b A BERZEH (1) %30 000516, SZKE B2 I, R = )2 45 L i E
TE R, SRR W, x 8 000,
Ch: 5EH; Fm: ZK5HE; Fp: H5ARSSE ; Pm: OIS Ps: OFJEIR ; Re: SRBAURL; Yh. i %5 FE BR B UKL ; M ZURYIT; Lo IR ; M
ORI YM.: DR ER ALk

Plate II

9. At the beginning of swelling phase, shows yolky mitochondria is developing near new plasm membrane, arrow indicates mature mitochondria is
splitting x 25 000; 10. At the beginning of swelling phase, shows two types of mitochondria, dissolving Yh and lipid drops participate the
formation of new plasm membrane x25 000; 11. At the beginning of swelling phase, shows two types of mitochondria, flocculent material and
dissolving lipid drops participate the restoring of new plasm membrane x25 000; 12. At the beginning of swelling phase,shows lipid drop and
mitochondria locate in the dissolving Yh hollow near endoplasm x 25 000; 13. At the beginning of swelling phase, shows mitochondria and
membrane-like structure ( arrow indicates ) between lipid drops and Yh x20 000 ; 14. At the beginning of swelling phase , shows among lipid drops
mitochondria is splitting and producing membrane-like structure ( arrow indicates) x 25 000; 15. At the beginning of swelling phase, shows
membrane-like structure ( arrow indicates ) among lipid drops and flocculent material x 30 000; 16. At the swelling phase of Fm, shows the
hatching membrane of three layers has formed,and mitochondria disappear x 8 000.

Ch:chorin; Fm:fertilization membrane; Fp:finger protuberance; Pm:plasm membrane; Ps; perivitelline space; Rg:ring-shaped granule; Yh:

high yolk granule; FM: flocculent material; L:lipid drop; M :mitochondria; YM:yolky mitochondria.
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