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Living ploidy detection of triploid Haliotis discus hannai

LI Ya juan, LI Xia, DING Jun, MAO Liarju, WANG Z+chen, CHANG Ya qing, SONG Jian, WEI Jie
(Key Lab of Mariculiure & Biotechnology in A quaculture Certy icated by the Minisiry o Agriculture,
Dalian Fisheries University , Dalian 116023, China)

Abstract: In this paper, the orthogonal experiment of three factors and three levels Lo( 34) was adopted
using blood corpuscle of Haliotis discus hannai which were in vitro immersing in PHA solution. There
were three factors and three levels which included PHA treatment time: 6h, 12h, 18h; PHA
concentration: 0. 02%, 0. 04%, 0. 06% ; sampling time: 16: 00— 18: 00, 22: 00— 24: 00, 4: 00— 6: (0,
respectively. The tests were repeated two times. The results showed that the optimal combination of three factors
and three levels in the detection of triploid Hdliotis discus hannai by using chromosome specimens from blood
cells of living bodies was: PHA treatment time 18h, PHA concentration 0. 04% and sampling time 22: 00— 24:
00. The order of the three factors was PHA treamment time ~ PHA concentration sampling time. Under the
optimal combination of the three factors and three levels many clear, proper length and welt scattered metaphase
chromosomes could be obtained. It is the best method of detecting the ploidy of living Hdliotis discus hanna.
Determining the relatively content of blood corpuscles’ DNA with flow cytometry could also make ploidy
detection. But the device was expensive and the method was difficult to be spread.
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Tab.1 The orthogonal test design
1.2 PHA (h) PHA (%)
no. PHA treatment time PHA concentration sampling time
L2.1 1 1(6) 1(0. 2) 1( 16: 00- 18 00)
, Lo(3% Lo 2 1 2(0. 04) 2(22: 00- 24 00)
( 1 ) PHA 3 1 3(0.006) 3(4: 00~ 6: )
4 212) 1 2
A 6h 12h 18h; PHA B 0.02% O. 5 ) ) 3
04% 0.06% ; C, 16: 00~ 18:00 22: 00 6 2 3 1
~24:00 4: 0~ 6: 00 7 X18) 1 3
8 3 2 1
9 3 3 2
1.2.2
( 1/3 ) 0. 6mL,
0. 05% PHA \ 5 min( 1000r* min~ ')
. 0.075mol* L™ ' KClI 40~ 60min, Carnoy (
=31) 2~ 3mL , 3, 15min, (- 187C) 12h ,
1~ 2 50% R , Carnoy 5~ 10
) 10% Giemsa 2h ) , 2
) 4 )
1.2.3
( 1/3 ) 0. 02~ 0. 04mlL., 0.05~ 0. ImL
, 1.0~ 1. 5mL. DAPI , s 100~ 150
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Tab.2  The results of orthogonal test
PHA (h) PHA (%) (1079
no. PHA treatment time PHA concentration sampling time mitosis frequency
1 1(6 1(0.02 1( 16: 00~ 18:00) 4.20
2 1 2(0. 04) 2(22: 00~ 24:00) 5.01
3 1 3(0. 06) 3(4: 00~ 6: 00) 3.95
4 2(12) 1 2 6. 65
5 2 2 3 6. 67
6 2 3 1 6.31
7 3(18) 1 3 7.09
8 3 2 1 6.92
9 3 3 2 6.18
Ky 13.16 17.94 17.43
K, 19.63 18.6 17.84
K, 20.19 17.71 17.71
k 4.39 5.98 5.81
6.4 6.2 5.95
ks 6.73 5.9 5.9
R 2.3 0.3 0. 14
8
A
SE6 — ——o—o
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R&Ea
% 23
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Fig. 1 Effect of three factors on mitosis frequency
A.PHA (h); B.PHA (%); C.
A. PHA treatment time; B. PHA concentration( %) ; C. sampling time
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Fig.2 The metaphase of diploid
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Fig.3 The metaphase of triploid

250
2n(G, D
2 R DNA , § 200 1
G1 ; DNA g 3n (G, ¥
: G2/ M = 190
Q
DNA 2 >
m 100
DNA ’ E 50
G ’ DNA , 2 GMID 50 6, 3>
0 - -
GJ/M 0 200 400 600 800 1000
s DNA DNA 4% & B DNA relative content
1.5
4 DNA
3 Fig.4 DNA relative content of diploid and
triploid blood cell in H diotis discus hanna
3.1
[1
[10]
Arai [10- 12] ’
[7.8]
’ ’ s s 5 0. 4mL
[13]
3 1 2 2 2 2 2 2 b 2
3



5 : 429

? ” 9 2
, 1 1 1 ,
[14]
3.2
DNA DNA
[15] [16] [17- 19]
DNA— RNA ( DAPI) :
: ; (
) , : 0.5
, ) DNA 1.5
DNA ) > >
R DNA R R
3.3
[14]
[20] PHA
PHA L
PHA MEM ,
6.8 R PHA R PHA
: PHA 18h PHA 0. 04%, 22: 00— 24: 00, 3
: PHA TPHA T , PHA
) , , PHA
[ 11 Li N. The applicatin of polyploid breeding to seashell culture[ J]. Transactions of Ocean, 1992,4(2):80- 83. [
[J]. , 1992, 4(2): 80— 83. ]
[ 2] JaZ L, BaoZ M, Pan], et al. The mstant detection of live triploid of Pacific oyster( Crassostrea gigas) [ J]. Acta Oceanol Sin,2001, 23(2) :
142- 148. | , , .. [J]. L2001, 23(2) : 142— 148. |

[ 3] Allen SK Jr. Flow cytometry: assaying experimental Polyploid fish and shellfish[ J]. Aquac, 1983, 33: 317— 328.

[ 4] Ding J, Zhang G F, Song J, et al. Plody determination of living pacific abalone Haliotis discus hanna Ino by flow cytometry[ J]. Fisheries
Science, 2000, 19(6) : 14— 16. [ R s , . [J]. ,2000, 19( 6) : 14— 16. ]

[ 5. Ding I, Zhang G F, Chang Y Q, et al.Detemination of shelfish ploidy by flow ¢ytomety[J], J Dalian Fish Univ, 2000, 154):260- 263.



430 27

[ 8

[ 9]

[ 10]

[ 1]

[12]

[13]

[14]

[15]

[16]

[17]

[ 18]

[19]
[20]

[ s R .. (FCM) [JI. , 2000, 15(4) : 260- 263. ]
Gong N, Song J, Ding J, et al. Rapid living determination of shellfish ploidy using flow cytometry[ J]. Marine Sciences, 2000,24(9) : 17- 18.
[ s s s [J]. , 2000, 24(9) : 17- 18.]
Setichi Okumura. A biopsy method for obtaining chromosome preparation from epipodial tentacle tissue of the Pacific abalone] J]. Nippon Suisan
Gakkaish, 1991, 57( 12) : 2337. [ . [J]. , 1991, 57(12):2337. ]
LiY J,Mao L J,Li X, et al. The detection of living triploid of Hdliotis discus hannai Ine-directly making chromosome sample of mantle and
epipedium tentacle[ J]. Acta Genet Sin, 2002, 29( 6): 514— 518. [ s s .. -
[J]. ,2002, 29(6) :514- 518. ]
Pan C Y, HeY H. The principle and the method of mathematical datigtics| M]. Shanghai: Tongji University Publishing Company, 1993.292—
293 [ s . [M]. : ,1993.292- 293, ]
Sun Z X. A method of making dice of observing chromosome of seashell[ J] . Chinese Journal of Zoology, 1991, 26( 4) : 34— 35. |
[J]. ,1991,26(4): 34~ 35.]
Wang G Y, Ma Q H, Wang X Z.The karyotype study of Hdliotis disaus hannai Ino[ J|. Zoological Research, 1998, 9(2) : 171- 174. | s
R . [J]. ,1998,9(2): 171- 174.]
Arai K, Tsubaki H, Ishitani Y, et al. Chromosomes of Haliotis discus hanna Ino and H. discus Reeve[ J]. Bull Jap Soc Sci Fish, 1982, 48
(12):1689- 1691.
ZhaiY M, DingX Y, Li G Y. Progress on the hemocyte and humoral immunity of Mollusca[ J]. Oceamologia et Limmologia Sinica, 1998, 29

(5):558- 562. [ s s . [J]. , 1998, 29(5) 558- 562. |
JiaZ L, LiZY, BaoZ M, et al. On methods of increasing the metaphase of shelfish[J]. J Ocean Univ Qingdao, 2001, 31(2): 232- 236.
[ , , , - [1. , 2001, 31(2) : 232- 236. ]
YeY Z, WuQJ. Rehtive DNA content measurement and ploidy analysis of artificial multiple triploid carp and its three parental forms[ J] . Acta
Hydrobiol Sin, 1998,22(2): 119- 122, s . DNA [J]. s
1998, 22(2): 119~ 12.]
Zhou L H, Deng T, Zhang X J, etal. Detection of ploidy in shrimp by flow cytometry[ J|. Marine Sciences, 1999, 2: 42— 45. [ R

s s [JI. , 1999, 2:42- 45.]

LiY, Zheng X D, Wang Z P, et al. Comparison of cell nuclear DNA content among different tissues i Pacific oysger[]J]. J Ocean Univ
Qmgdao, 1999, 29(3): 453- 456. [ s R , . DNA [J]. , 1999, 29
(3):453- 456.]

Hinegardner R. Cellular DNA content of the Mollusca[ J]. Comp Biochem Physiol, 1974,47A: 47— 460.

Hiroshi leyama. Chromosomes and nuclear DNA content of Limngema in Japan( Bivalvia: Mytilidae) [ J]. Venus, 1996, 55( 1) :65- 68.
Wang J X, Zhao X F, ZhouL H, et al. Chromosome study of Sinonovaaila constricta( Bivalvia) [ J]. Oceanol et Limnol Sin, 1998, 29(2):
191- 1%. [ s s .. [J]. , 1998, 29(2): 192- 1%. |



