2011 7, 18(4): 760765

Journal of Fishery Sciences of China 5}1' }E i’b\ i
DOI: 10.3724/SP.J.1118.2011.00760
ity
EYSETS
—;i!‘ % F1 gﬁ FE\ ﬂ}%) gls ELEJ ﬁq
> , 266003
HE: I3 (Urechis unicinctus)
s , 1 Q1£)T
5 min, s R 1 25 min,
; 10~50 min, , ; 50~70 min,
s , , 70~90 min,
1 , 2 Ui 70 min,
: Wi 5 ;
FESES: QI17.4; Q24 XHkFREES: A XEHS: 1005-8737-(2011)04-760—-06
i
7 [8-9] [10-11]
[12-13] [14-15]
i ,
: i :
: i
(Chlams farreri)"! (Meretrix meretrix)', 1.1
(Phascolosoma escu- I 2009 9-10
lenta) ©*! (Sipunculus nudus) !, , 20~30 g, 14 ~16
(Penaeus chinensis) ! cm,
(Eriocheir sinensis) [, 1.2
L)
I (Urechis unicinctus) , s
(Echiuroidea) ¥i (Echiurida) (Xeno- 3, 10 1
pneusta) I (Urechidae) I (Urechis), , (21%1)
cc E R , [Eﬁ 2 ﬂl}é
Yekm B H#: 2010-07-27; £3T B #A: 2010-10-18.

E&mE: (40776074).

1’E%ﬁ{l\ (1985_)3 5 5

BIEESE: , , . E-mail: zzfp107

@ouc.edu.cn

. E-mail: apingqd@163.com



4 i 761
, 100 mL , , ,
25 min, ( -9)
1 mL , 4% 29
) 25 x16 ,
4 (5 15 min
80 ) , : / , (
mL=80 /80x400%10 000x —4~6), ) ,
, ; 20 min,
Bouin’s ( 10 min ( =7); 25 min, 1
, 1 min 1 5 min 1, )
40 min; 10 min 1 ( -8, —3~4); 30 min,
R 100 min) ; , ,
10° , 100 ( —-10~11,
, =5), 40 min,
AO , 5um HE  ( -12,  2-6) 50 min,
, Nikon 80i , (
. 2% 2.5% —13, —7~8)
(0.1 mol/L , pH 7.4) 2 23
h 1 ,4C ;
2, Hoechst33258 ’ )
( . Hoechst33258 1 mg, 20 mL ( ~14), >0 min,
) , 4C , ,
0.1 pg/mL ) 5 min, ) ( =15,
) ’ ’ 20 16) , ,
( -7, 8) 60 min,
mmol/L , 50 mmol/L , 50% )
( —16) ( -17,
, Nikon 801 s 365 nm
~9), (
-18), ( -19),
2 , ( -20, -10),
2.1
- ’ . 2.4 1
, 1 70 min, 1
( -1) , iy , (
, B 2D,
( -1) 5 min, , ( =22, -11), 90
( —2), ( min, ( —23),
=3); , 1 ( 2
—2) , Ui ( —24, -12)



18

3.1

(4]

glgo) ¥

martensii) "}

4 ,
2 b b
2 2 2
[16]
it

[16]

(Crassostrea gigas) " ,
[3]
(Crassostrea
[ (Pinctada
[2]
1

3.2
2
, (Crassostrea rivularis) 2"
(Ruditapes philippinarum) 12!
(Tegillarca granosa) 1** ,
[5] (6]

3.3

D¢
[1] , , )
0.
24-29.
[2] , , )
J].
[3] , , ,
0.
290-298.
[4] ,
2002, 26 (6): 503-509.
[5] ) ) )
1.
[6]

(Chlamys farreri)
, 2000, (1):

, 2007, 53 (4): 700-709.

, 2008, 54 (2):

[J]. ,

, 2001, 47 (2): 182—-189.

Lee T H, Yamazaki F. Cytological observations on fertiliza-

tion in the Chinese freshwater crab, Eriocheir sinensis, by



4 : T 763

artificial insemination (in vitro) and incubation [J]. Aqua- 179-184.
culture, 1989, 76: 347-360. [15] Sung W S, Park S H, Lee D G. Antimicrobial effect and
[7] R s . Uit [J1. membrane-active mechanism of Urechistachykinins, neu-
, 1995, 12 (6): 24-27. ropeptides derived from Urechis unicinctus [J]. FEBS Letters,
[8] Lehrkea J, Bartolomaeusb T. Comparative morphology of 2008, 582 (16): 2463-2466.
spermatozoa in Echiura [J]. Zoologischer Anzeiger, 2009, [16] . - [M].
248 (1): 35-45. , 2000, 22—46.
[9] , s , Ui [17] , , ,
[J1. , 2006, 13 (5): 700-704. [3]. , 1991, (1):
[10] , , , . Ui (Urechis unicinc- 34-39.
tus) [J1. , 2008, 21 [18] Longo F J, Mathews L, Hedgecok D. Morphogenesis of
(3): 232-234. maternal and paternal genomes in fertilized oyster eggs
[11] , , . g (Crassostrea glgo): effects of cytechalasin B at different pe-
[J1. , 2000, 17 (5): 26-28. riods during meiotic maturation [J]. Biol Bull, 1993, 185:
[12] Wang S F, Zhang Z F, He C, et al. The effect of toxic sulfide 197-214.
exposure on oxygen consumption and oxidation products in [19] S S , . 7.
Urechis unicinctus (Echiura: Urechidae) [J]. Journal of : , 1995, 41 (4): 482-486.
Ocean University of China, 2010, 9 (2): 157-161. [20] s R s
[13] MaY B, Zhang Z F, Shao M Y, et al. Sulfide: quinone oxi- [J7. , 1991, 1: 34-39.
doreductase from echiuran worm Urechis unicinctus [J]. Mar [21] , , ,
Biotechnol, 2010, DOI: 10.1007/s10126-010-9273-3. 1. , 2004, 28 (6):
[14] JoHY, Jung W K, Kim S K. Purification and characteriza- 623-627.
tion of a novel anticoagulant peptide from marine echiuroid [22] s R R
worm, Urechis unicinctus [J]. Process Biochem, 2008, 43 (2): . , 2000, 24 (2): 104-107.

Cytological observation of fertilization in Urechis unicinctus

DONG Yingping, ZHANG Zhifeng, SHAO Mingyu
Key Laboratory of Marine Genetics and Breeding, Ocean University of China, Ministry of Education, Qingdao 266003, China

Abstract: We documented the penetration of sperm into the oocyte and the changes in nuclear behavior in Urechis
unicinctus using paraffin sections and fluorescent microscopy. The mature oocyte was egg-shaped, had an unbro-
ken germinal vesicle, and remained in the prophase of the first maturation division. Sperm rapidly attached to the
surface of the oocyte within 5 min of insemination, water temperature (21£1) °C. The sperm penetrated into the
oocyte at a location close to vegetal pole triggering development of the fertilization membrane. The sperm nuclei
then expanded and the fertilization membrane was completed within 25 min. The first and second maturation divi-
sions were completed 10 and 50 min after insemination, and were accompanied by the exclusion of the first and
the second polar bodies, respectively. The nuclei of the sperm and egg expanded 50—70 min later, respectively, and
developed into the pronuclei. These then migrated to the center of the egg, forming an associated nucleus. The first
cleavage was completed after 70-90 min, resulting in two daughter cells. The fertilization process lasted ~70 min,
which is slightly longer than in most marine invertebrates. Our observations provide basic information for artifi-
cial breeding and the cultivation of new varieties of U. unicinctus.
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Plate Micro-observation on fertilization in Urechis unicinctus (HE)

1. Mature oocyte; 2. Sperm penetrates into the egg; 3. Fertilization membrane starts to lift; 4—6. Germinal vesicle gradually disap-
peares; 7—-8. Metaphase of the first maturation division; 9: Fertilization membrane lifts completely; 10. Anaphase of the first matura-
tion division; 11-12. Releasing the first polar body; 13. Releasing the second polar body; 13-20. Forming female and male pronu-
cleus and association nucleus; 21-23. First cleavage division.

CHS: Chromosome; FM: Fertilization membrane; FPN: Female pronucleus; GV: Germinal vesicle; MPN: Male pronucleus; NU: Nu-
cleolus; PB1: The first polar body; PB2: The second polar body; SD: Spindle; SN: Sperm nucleus; SP: Sperm.
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Plate Observation on fertilization of U. unicinctus with fluorescent microscope

1. Mature oocyte; 2. Sperm penetrates into the egg; 3—6. The first maturation division; 6. Releasing the first polar body; 7. Releasing
the second polar body; 8. Forming female and male pronucleus and association nucleus; 11-12. First cleavage division.
CHS: Chromosome; FM: Fertilization membrane; FPN: Female pronucleus; GV: Germinal vesicle; MPN: Male pronucleus; NU: Nu-
cleolus; PB1: The first polar body; PB2: The second polar body; SN: Sperm nucleus; SP: Sperm.



