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(Scarpa et al, 1993), 1.4
, (Guo et a, 1994a), 4—8
, 20 ,
, (Guo e al, 1994b) 30f2  40%3
) , 10—15 )
(Yang e al, 2000a) , 10mg/ L. DAPI
(Sigma) , (PARTEC CCA)
DNA
( , 1992; Rong et al, 1994)
B(CB) DNA ) DNA
*10 )
1 )
1.1
( Crassostrea rivdlaris ), L5
, “ 7 ,3—4 10— SYSTAT 10
15¢m, )
) 2
1.2 2.1
7 —8min, 4.1 2
’ ’ , , 26—28°C
10 —18min ( CV< 15%),
(DMSO) B(CB, Sigma),
500mg/ L, 0.4—0. 8mg/L, ( 1)
10 —30min , 3min
s 30Mm 1
, CB, 50 %
0. 5% DMSO , 20min Tab. 1 Timing of 50% of eggs exhibiting polar body I extrusion
90 —150L , in eggs from C. rivulatis under different temperature
30ind/ ml 28C, 20 (C) (min) V(%)
1.3 25 47 15.7
48h, 40Hm 26 43 13.5
: ; 2d 27 39 1.8
L, 28 35 10.2
Isochrysis galbana Parke, (2—06) x 29 30 15.3
104( ml*d), Platymonas 50 v
Sp- 28°C, 20, ( coefficient of variation)
10ind/ ml

3ind/ ml

28°C
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CB ) 2.2
CB D 28°C 0. 6mg/ L. CB
0.4—0.8mg/L CB ,
. B .D :
(2, 50%
2, me B o 10—18min, 30 —40min,
12 —30min
Tab. 2 Effect of CB dosage on percentage of tetraploids and
yield of D-stage larvae of C. raularis at 28 C 5 ,
D (48h PF) 37% —48%, 41. 8%
CB (mg/L)
4n% (%) >
v o - 12.6% 19.4% 26.2%( 3, 1)
0.5 32.2 25.5 D 11. 0%,
72.4% ( P< 0.01)
0.6 43.8 13.7
D
0.7 47.0 8.2
0.8 o1.4 4.4 21.3% 18.2% 37.9% 22.5%( 2)
3 28C 0.6mg/ L CB
Tab.3 Tetraploid induction efficiency using 0. Gmg/ L. CB to block the release of the first polar body in eggs from
C. rivularis a 28C
(%)
: . (%) (%)
(minPF) ('min) 2n 3n 4n An
4NCe1 18 15 53.0 4.4 19 31 40 10
4ANCe2 11 22 91.9 2.9 11 17 48 24
4NCe3 17 20 83.0 25.0 8 24 37 31
ANCe4 16 25 77.6 14. 7 13 15 44 28
4NCe5 10 25 98.0 8.2 12 10 40 38
80.7 11. 0 12.6 19.4 41.8 26.2
PF: ;2n: ; 3n: ;4dn: ;An:
2.3 1 5
8 10d 5
: 2d D , 2.4
6d 62. 1% 24—
45.0%  31. 9%, 26d, 4—6d 5 2
4 6 8 10 12d , ,
(P< 0.05) 0.3%, 2
) 17%, (P< 0.01) 2
’ 50 ’
, 12d )
12d 91% 9%
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1 (a) (b) (c) (d)
Fig. 1 Example melaphase of diploid (a), triploid (b), tetraploid ( ¢) and aneuploid ( d) embryos of C. rvularis
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Fig.2 Ploidy composition of C. rivularis larval samples determined by flow cytometry
© 1994-2012 ChinaaAcademic Journal Elbetdonic Publizhing HoDse. All rights reserved.  http://www.cnki.net
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Tab.4 Survival of lavae relative to the amount of D-stage lavae in C. rivularis during the period of post-fertilization

4d 6d 8d 10d 12d
4nCe 1 68. 4 59.2 41.7 37.6 33.5
2nCe 1 79.8 74.6 4.7 57.6 55. 4
4nCe-2 57.6 50.0 37.5 21.3 16. 8
2nCe2 80.2 69.7 63.8 54. 6 50. 7
4nCe3 87.5 76.7 46.6 35. 4 27.6
2nCe 3 96. 4 88.9 70.2 62. 8 53.3
4nCe-4 69.3 58.4 48.3 36. 1 32.2
2nCe4 87.4 82.4 73.7 63. 5 55. 1
4nCe5 70.3 66.1 51.1 29.2 21.9
2nCe 5 94.7 89.2 71.8 64. 7 59. 4
4nCr 70.6 62.1 45.0 31.9 26. 4
2nCr 87.7 81.0 68. 8 60. 6 54. 8
5
Tab.5 Variation of ploidy composition of induced lavae over the time during larval development from 5 replicates
( £SD, %)
(d)

2n 3n 4n An
4 30.713.2 21.3%2.4 32.012.8 16.0£8.5
6 46.116.3 23.3%£2.7 21.5%4.5 9.2%+4.5

8 65.9%4.2 20.8%1.8 13.4%2.3 0

10 77.6%7.9 17.3%5.7 5.1%2.3 0

12 84.4%1.4 15.6x1.4 0 0

3 )
31 CB )
50% CB
( Eudeline et al,
( 10%), 2000),
60% —70% CB , 2004)

50%

CB
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2002; Yang e al, 2004)
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(Yang @ al, 2000a)
7 0. 0625%

, 2003)

( Peruzzi et al,

&d ,

s , , 2002.
( Crassostrea gigas) .
, 32(2): 193—200 [ Wang R, Wang
Z, Tian C, 2002. Progress on triploid seed production and
cultivation technology of Pacific oyster ( Crassostrea gigas)
in China. Journal of Ocean University of Qingdao, 32(2):
193—200]

> ) , 2003.
. L1
64—69 [ Wang A, Yan B, Lan B et al, 2003. Compara
tive of three methods for the induction of tetraploidy pearl
oyster ( Pinctada martensii D. ). J Agi Biotech, 11(1):
64—069]
,2000.



( Crassostrea rivularis) 443

, 24(1): 22—27 [He M,
Shen Q, Lin Y e al, 2000. Inducement of tetraploid
Pinctada martensii in eggs from triploid. Journal of Fish-
eries of China, 24(1): 22—27]
, 1999. &
, 23(3): 241 —247 [ Yang
A, Wang Q, Kong J et al, 1999. Triploid induction n
CHhamys farren by application of 6 dimthylammnopurine.
Journal of Fisheries of China, 23(3): 241—247]
, ) , 1992.

’ ’

, 12(2): 18—21
[Rong S, LiY, Liu S et al, 1992. Tetraploidy induced by
oold and heat shock in Ostrea rvularis. Journal of Zhan-
jiang Fisheries College, 12(2): 18 —21]
s , , 2003.
( Crassostrea gigas )
, 34(6): 656—662 [ Que H, Zhang
G, Liu X et al, 2003. AR triploid production by crossing
tetraploids with diploids in Pacific oyster, Crassosrea gigas
Thunberg. Oceanologia et Limnologia Sinica, 34 (6):
656—0662]
, 2004.
, 14(12): 103—105 [Que
H, Zhang G, Zhang L et al, 2004. Production of
tetraploid larvae of zhikong scallop, Chlanys farren (Jones
& Pregon). High Technology Letters, 14 (12): 103—
105]
Allen S K Jr, Downing S L, 1986. Performance of triploid Paci-

? ’

ic oysters, Crassostrea gigas ( Thunberg): 1. Survival,

growth, glycogen content, and sexual maturation in yea-
lings. J Exp Mar Biol Ecol, 102(2/3): 197—208

Chew K K, 1994. Tetraploid Pacific oysters offer promise to fu-
ture production of triploids. Aquaculture Magazine, 20( 6):
69—74

Eudeline B, Allen S K Jr, Guo X, 2000. Optimization of te-
traploid nduction in Pacific oyster, Crassosrea gigas, us-
ng frst polar body as a natural indicator. Aquaculture,
187: 73 —84

Guo X, Hershberger W K, Cooper K et d, 1992. Genetic con-
sequences of blocking polar body I with cytochalasin B in

fertilized eggs of the Pacific oyster, Crassostrea gigas:
IT. Segregation of chromasomes. Biol Bull, 183: 387—
393

Guo X, Hershberger W K, Cooper K et al, 1994a. Tetraploid
induction with mitesis I inhibition and cell fuson in the Pa-
cific oyster ( Crassostrea gigas Thunberg) . J Shelfish Res,
13(1): 193—198

Guo X, Allen SK Jr, 1994b. Viable teiraploids in the Pacific
oyster ( Crassostrea gigas Thunberg) produced by inhbiting
polar body I in eggs from triploids. Mol Mar Bl Biotech
nol, 3(1): 42—50

Guo X, DeBrosse G A, Allen S K Jr, 1996. ABtriploid Pacific
oysters ( Crassostrea gigas Thunberg) produced by mating
tetraploids and diploids. Aquaculture, 142: 149—161

Peruzzi S, Guo X, 2002. Tetraploid induction by mebss inhib+
tion with cytochalasin B in the dwaif sufclam, Mulinia la+
eralis Say: effects of temperature. J Shellfsh Res, 21(2) :
677—684

Que H, Guo X, Zhang F et al, 1997. Chromosome segregation
in fertilized eggs from triploid oysters, Crassosirea gigas
(Thunberg) , following mnhibition of polar body I. Biol
Bull, 193: 14—19

Rong S, Shi S, Mo Q et d, 1994. Tetraploid induced by phys+
cal and chemical methods in Jinjiang oyster ( Crassostrea
rivularis) . Acta Oceanologica Sinica, 12(2): 275 —283

Scarpa J, Wada KT, Komaru A, 1993. Induction of tetraploidy
in mussels by suppression of polar body formation. Nippon
Suisan Gakkaishi, 59(12): 2017 —2023

Yang H, Zhang F, Guo X, 2000a. Triploid and tetraploid
zhikong scallop, Chlamys famreri Jones et Pregon, pre-
duced by inhibiting polar body I. Mar Biotechnol, 2:
466—475

Yang H, Que H, He Y e al, 2000b. Chromosome segregation
in fertilized eggs from zhikong scallop ( Chlamys farreri)
following polar body T inhibiting wih cytochalasin B. J
Shellfish Res, 19(1): 101—105

Yang H, Guo X, 2004. Tetraploid induction by meiosis inhib+
tion in the dwaf surfclam Mulinia laerdis: effects of cy
tochalasin B duration. Aquaculture Res, 35: 1187—1194



444 36

TETRAPLOIDS INDUCED BY INHIBITING POLAR BODY I WITH
CYTOCHALASIN B IN JINJIANG OYSTER, CRASSOSTREA RIVULARIS

QUE Hua Yong, GUO X+Ming , ZHANG Guo-Fan, ZHANG Fu Sui
( Institute ¢ Oceanology, Chinese Academy ¢f Sciences, (Qingdao, 266071)
“(Haskin Shelff ish Research Laboratory, Institute  Marine and Coasal Sciences, Ruigers Unversity, Port Norris,
NJ 08349, UA)

Abstract Tetraploids in Jinjiang oyster, Crassostrea riwularis, were induced by inhibiting the first polar body
(PB1) with cytochalasin B (CB) . Increasing temperature from 25 C to 28 C led to an increase in the synchrony of
zygote development. The optimal dosage of CB for tetraploid induction was 0. 6mg/ L. at 28 C. The following timing
of CB treatment was effective for tetraploid production: starting when the first signs of PB1 extrusion were observed
and ending as 50% of fertilized eggs in control group expulsed PB1. On average, the yield of DB-stage larvae in
treatment groups was 11. 0%, which was significantly lower than that of wntrols (72.4%) ( P< 0.01). Most mos
tality occurred to the induced larvae during the first 8 —10 days post fertilization ( PF). Compared to controls, aver
age larval survival of treament groups was significantly lowered during the period of 4 —12 days PF in all five repl+
cates ( P< 0. 05). Tetraploids were obtained in both embryos and > stage larvae from five replicates. The propor
tion of tetraploids varied from 37% to 48%, averaging 41.8% in embryos, as confirmed by chromosome counting.
Diploids, triploids and aneuploids were observed in CB-treatment groups. Flow cytometric analysis of D-stage larvae
of treatment groups revealed ploidy compositions similar to that of embryos. The average percentage of diploids,
triploids, tetraploids and aneuploids was 21. 3%, 18.2%, 37.9% and 22. 5%, respectively, in D-stage larvae.
The percentage of tetraploids decreased over the time of larval development. Tetraploids were undetectable at Day 12
PF. Two of five replicates of CB-treatment groups survived beyond settlement and metamorphosis. The average cu-
mulative survival from fertilized eggs to spat was 0. 3% for CB-treated groups. Tetraploids were not found in spat,
indicating the weak survival of tetraploid larvae. Overall, tetraploids can be effectively induced by blocking PB1
with CB treatment. However, how to enhance the survival of tetraploid larvae remains a challenge for future re-

search.
Key words Crassostrea rivularis , Cytochalasin B, Polar body I, Tetraploids, Triploids, Aneuploids



