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Plate I Exocytosis of the ring-shaped granules during fertilization membrane formation in S. paramamosain
1. at the placid phase of FM, shows many mitochondria assemble densely, x15 000; 2. at the placid phase of FM, shows RG1, flocculent material, arrow
indicates thin membrane is forming(1), x40 000; 3. at the beginning of thickening phase of FM, shows RG and finger protuberance, x40 000; 4. at the
beginning of thickening phase of FM, shows exocytosis of dissolving lipid drops and forming of finger protuberance, x40 000; 5. at the thickening phase
of FM, shows lipid drops, mitochondria, and RG, arrow indicates YL is dissolving(?), x15 000; 6. at the thickening phase of FM, shows forming and
exocytosis of RG, mitochondria, and massive yolk flocculent material, x17 000; 7. at the thickening phase of FM, shows the dissolving lipid drops,
mitochondria, and the forming RG, x15 000; 8. at the thickening phase of FM, shows the dissolving lipid drops and YH(?), and mitochondria, x15 000.
CH. chorin, FP. finger protuberance, PS. perivitelline space, RG1. pre-ring-shaped granule, LF. lipid fluid, M. mitochondria, YH. high yolk granule, YL.

low yolk granule, L. lipid drop, Fm. flocculent material, FM1. early-formed fertilization membrane; the same below

http://www.scxuebao.cn
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Tab.1 The exocytosis process of ring-shaped granules in S. paramamosain

BB TERHE IR0k oy AL B ZHEMUE E/um

stage main traits RG mitochondria cortex width of FM
T2 FMIGPME R, PMT  BENADEBEGR  KEEELZE 4 ABYH. LE#HM, T 0.15
the placid phase W, RGAMEM YL, FmfiEi
R RGREMEr:, SIEKTE RENRES I, 28EBIRZL, B KEYL. YH. LEERE 0.15~0.2
the thickening phase ~ VHRGHMIEYFIFP, HiZE WP REBERIBE LRAEESR, 25RG Wi, Fmii%

WA B Bz HITE B,

K] RGIE LA, SIABA RENI, WP ELD  HEEHPMSE, 55 YLEARR, 78 KE 0.2~0.303~0.14
the swelling phase Mt EM L, FMI B7E AR PMITE FIE & MYH. LYEVEf#, Fmff

JEIf RGN 2 D

BRI 5]

T PMUBR
Notes: PM. plasm membrane

JEZ2.0~3.6 um, FM55CHE R A B AR/, ok
MR . BT IR R, Rim W, MWL
RN NS VO 2 3 e RN (O N7/ D s = R
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() % R RSy, LB TT45 H 78 FMIE RN %4 i
FRMER. SEREETEEsSwh) 2
X 7 A ST, A RERE A s R T2 B s
B JZORL A A= (R IR AL LA B FMI IR AL

3.2 RGHIRER 5 ZHEREAIT AL

SERGIT, B2 UKL 5 R A, S BUk
JEURL e A ik AR R HE R &I BFM. Y


http://www.scxuebao.cn

44 PRERES, 45 U B STRG IRTE W A Hh B0 TR 0L A 2 A= 5 g 871

B Il MABEZIHEEERIREIREERNNLE

1 RGBS, R 2 N R R YLIE A i, 2 53R BORLITE B, x8 000 2. 32K LI JE 30, 7~ S 2 22 WA Jo 1y O O 0K =
YU ZORMI, S HWHIRBRL L, <10 0005 3. 52 I R, S R )2 P JOT IE TE VA A 0 O BEORLROK B AR, 2 5 A1 0L AT
RIITE R, 10 0005 4. SZREREIE S, 7R $E3L B2 )2 9 SR MG VR IE 23 M /MBS O 38 ZUIRMI IR B, 2 5 P10 T J0RE R A (K 10, <6 0005
5.2 RGN SRR, RTE VS AR YHAUR W, DA R RURLI G B, <12 0005 6. 52K I JE 063, JRYH, BAK K& ER, x15000: 7.5
WIS, RO BR A B, YHRURWPRE 5 f#, x15000: 8. SZHEMEASA ], RS2 R @ A 4L 8 2 BR(1), x8 000, PS. bP
JE B

Plate [I Development of the ring-shaped granules during fertilization membrane formation in S. paramamosain
1. at the thickening phase of FM, shows the dissolving of massive YL, attending to form RG in the endoplasm near cortex, x8 000; 2. at the thickening
phase of FM, shows lipid drops and massive flocculent material, attending to form RG in the endoplasm near cortex, x10 000; 3. at the thickening phase
of FM, shows the dissolving of yolk and massive lipid drops, attending to form RG1 in the endoplasm near cortex, x10 000; 4. at the thickening phase of
FM,shows sparse flocculent material, and large lipid drops resolving into little ones, attending to form RG1 in the endoplasm near cortex, x6 000; 5. at
the end of thickening phase of FM, shows the dissolving of YH and lipid drops, attending to form RG, x12 000; 6. at the end of thickening phase of FM,
shows YH and massive lipid drops, x15 000; 7. at the beginning of swelling phase of FM, shows a few inclusions in the perivitelline space, YH and lipid
drops both resolving quickly, x15 000; 8. at the swelling phase of FM, shows space in coalescence of FM(1), x8 000. PS. perivitelline space

http://www.scxuebao.cn
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Development and exocytosis of the ring-shaped granules during fertilization
membrane formation in Scylla paramamosain

CHEN Jinmin ', LI Shaojing *,  WANG Guizhong >, YE Haihui’, WANG Yilei '

(1. Key Laboratory of Science and Technology for
Aquaculture and Food Safety, Fisheries College, Jimei University, Xiamen 361021, China;
2. College of Ocean and Earth Sciences, Xiamen University, Xiamen 361005, China)

Abstract: The development and exocytosis of the ring-shaped granules (RG) during the process of fertilization
membrane (FM) formation in Scylla paramamosain were investigated by transmission electron microscope. The
results are as follows: FM, the second envelope between oocyte and chorin, formed during a complex cortical
reation initiated after fertilization. The cortical reation includes the successive exocytosis of two morphologically
different granules. Firstly the dense granules underwent exocytosis and formed a thin membrane. After that, RG
underwent several rounds of massive and rapid exocytosis, and the material from RG fused and formed a thick
membrane. Every round of exocytosis of RG participated in three stages as the placid, the thickening and the
swelling of FM. The development of RG happened both in the cortex and the nearby endoplasm mainly at the
thickening phase of FM. Numerous RG formed and shifted to the edge of plasm membrane to participate in FM
formation by explosive exocytosis. Our study showed that the development of RG was closely connected with two
kinds of yolk granules and lipid drops, and mitochondria only appeared at cortex. So we inferred that there may be
two kinds of RG forming mechanics in cortex and endoplasm in S. paramamosain. Finally, FM was composed of
the two layers, and the newly formed plasma membrane became an inlaying membrane (the third envelope). The
importance of yolk and lipid drops and RG in participating in FM formation was discussed at the end of this paper.
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