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Cytdogical observations on artificially induced gynogenesis
in Chlamys farreri

PAN Ying"?, LI Qi', YU Rui-hai’, WANG Rucai’
(1. The Key Laboratory d Mariculture, Education Ministry, Ocean University d China, Qingdao 266003, China;
2. Cdlege d Animal Science and Technology, Guangxi University, Nanning 530004, China) .

Abstract: Nuclear changes in normal and gynogenetic eggs of the Chlamys farreri were examined under a
fluorescence microscope during meiosis and fertilization. Two milliliters of sperm suspension ( 1 x 10" sperm-
mL 1) were spread on a 9.0 cm diameter plastic petri dish and placed on a reciprocal shaker 15 cm below a 15
W UV germicidal light. Haploid gynogenesis was induced by sperms, which were ultraviolet (UV)-irradiated for
30 s a an intensity of 25614 W-cm” 2.s™ !, Both the treated sperm and the untreated sperm (control) were mixed
separately with a suspension of eggs ( 2 x 10* egg- mL -~ 1, and the eggs were then alowed to develop at 22
Samples of eggs from the two groups were taken at 5 min intervals up to 2 h &fter the addition of sperm and fixed
in 2% formalin in seawater at 4 . After rinsing three times with 0.1 mol- L~ ! phosphate buffer containing 8 %
sucrose , the samples were stained with DAPI, and observed with a fluorescence microscope. The results obtai ned
in this study demonstrated that athough UV irradiation did not affect either meiotic maturation or the formation of
the male and female pronuclei , their developmental progress was delayed gpparently. At metophase of the first
cleavage, the male pronucleus derived from sperm genome inactivated by UV - irradiated sperms inseminated with
the normal egg formed no chromosomes, unlike the female pronucleus, but became a dense chromatin body
(DCB) , which did not participate in the karyokinesis at anaphase of the first cleavage as evidenced by
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chromosomal nondisjunction. On completion of cytokinesis of the first cleavage, the DCB was seen either in the
cytoplasm of one of the two blastomeres or on the equatorial plate as two partitional parts. As did the normal
eggs, the eggs inseminated with UV - irradiated sperm also developed in an asynchronous manner. On the other
hand, in this study the eggs inseminated with UV - irradiated sperm developed slowly, and time difference
between normal and gynogenetically devel oped eggs in reaching a developmental progress. Cytological evidence
of the induction of gynogenesis in the scallop was first demonstrated.
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1
, (Salom 2002 3-5
gai rdneri) (1 ( Brachydanio rerio) (2]
( Oreochromiis nilaticus) 1! ( Cyprinus carpio) 1] , 2 ( 6.27
¥ (onyzas latips) ¥ ( Paralichthys divavcus) [ + 0.5cm, 6.75 + 0.5 cm)
) (20°C) 254 m
( Crassostrea gigas)”'g] ( Mytilus 1x10"ind-mL "' 2x10
edulis) (%] (M. galoprovincialis) [**! ind-mL " *
( Halictis discus hannai) 12" *] 2 mL 9.0 cm
( Chlamys nohilis) 161 (' Patinopecten (Nunclon dish; Nalge Nunc
yessoensis) [ ( Pinctada martensii ) [*%! )
(Mulinia lateralis) [***! 10 : 50
(15W, Toshiba GL15, 254 nm;
(21 , ) 15 cm,
, ( Cole-Parmer )
(C. gigas)[# (H. discus hannai) (%! 25614 W-cm 2.5t
30s
, ( ) 10 mL
, 20°C
, 0 2h 5 min
; : (0s) (30 s)
( Chlamys farreri) ( 200 300 ), Li &
2% , 4
: 8% 0.1 moL-L"* 3
, , DAPI (4, 6-diamidino-2-phenylindole dihydr-
(241 DAP ochloride) 1h , Olympus BH-2

(120 x)



618 28

10 ( -10,4 ) :

2

, 4
2.1 1

, 2 1
, ( 2 ) 10 30 min,
11 : -0 2 ( 4 )
1 25 60 min
’ ' 1

Tab.1 Deveopmental timetable in normal eggs

after insemination

' (min) developmenta stages
time after
isemimtion 1 2 3 4 5 6 7 8 9 10
2 ( -2, 1 )
5 58
! 10 63 2
3 ( -3, 1 ): 1 15 17 33 1
(first polar body, PB1) 20 2 4z
25 7 3 43 4
! 30 5 9 58 10
2 35 17 20
40 7 23 42
45 6 11 47
4 ( 4. 2 ) 50 1 61 22
55 66 35
, PB1 , 60 5 67 22
65 16 45 3
DNA
70 6 27 51
5 ( -5a,b, 2 75 3 10 39 2
) : PB1 2 80 11 54 20
(second polar body, PB2) PB1 8 L
90 3 16 45
' 95 1 13 3% 4
100 38 20 11
105 11 28 37
' 110 7 21 &
115 3 10 711
6 ( -6, 1 ) : 120 1 98
. 1 10 4 h
, , 1 77.6 % 1
Notes: * Numbers 1 - 10 correspond to the developmenta stages
o plate. The cleavage rate a 4h post-fertilization was 77. 9 %. The
7 ( 7, 1 ) numbers in Table 1 indicate number of zygotes observed
2.2
8 ( -8,2 )
) , mB1 PB2,
9 ( -9, 2 ) ( -

11 15) )
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2 ) ;
( -15) 1
’ 2
’ ’ Tab.2 Developmental timetable in eggs inseminated with
' UV-irradiated sperm after insemination
(dense chromatin body,
DCB, -16) , ) (min) devel opmental stages
1 , time after
irsemiration 1 2 3 4 5 6 7 8 9 10
,DCB 2
5 71
( -17,18) ’ 10 60 4
DCB 2 15 40 49
( _19a) 1 2 20 17 37
25 4 35 7
2 ( 30 3 16 25 12
-19b) 35 2 24 39
2 40 3 11
45 27 16
50 11 13 30
, 55 3 20 38
' 60 2 47
35 8 10,10 % toeos
70 12 36
20 min 75 39 18
80 3B 25 3
3 85 43 32 4
) 5 26 19
' %5 R 19 2
1 (5] 100 17 33 23
, 1 105 7 14 29
110 2 23 &
: 115 11 67
[26] 120 2 78 4
, , D 1 10 11 19b
, 2 4h 62.4% 2
[27]

[26] Notes: * Numbers 1 - 10 correspond to the developmental stages

11 - 19b o plate. The cleavage rate a 4h post-fertilization was 62. 4 %.
! The numbers in Table 2 indicate number of zygotes observed
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Explanation o Fate
0 1 ( )1 ;2. 1 ;3 1 4 2 ;
5a 2 ;5b. G (M) 1 7. 1 ;8. 2 ;9 2
;10. 4 C 1 x120; 11. 1 ( ); 12. 1
; 13, 1 ; 14, 2 ; 15, (P (M) ; 16. 1
; 17. 1 ; 18. 1 ; 19a, b. 2 . C.
1 x120.

0. metaphase of the first meiosis (unfertilized egg) ; 1.

insemination; 2. anaphase of the first meiosis; 3. formation of the first polar

body; 4. angphase of the second meiosis; 5 a. formation of the second polar body; 5 b. formation of the femae (F) and mae (M)
pronuclei ; 6. metaphase of the first cleavage; 7. angphase of the first cleavage; 8. 2- cdl; 9. anagphase of the second cleavage; 10. 4
x120; 11. metagphase of the first meiosis; 12. angphase of the
first meiosis; 13. formation of the first polar body; 14. angphase of the second meiosis; 15. formation of the second polar body, the
femde (F) and mae (M) pronuclei; 16. metaphase of the first cleavage; 17. angphase of the first cleavage; 18. telophase of the first
cleavage; 19a, b. 2-cel. arrows indicate the UV-irradiated sperm nucleus; C represents chromosomes, % 120.

- cell. arrows indicate the sperm nucleus; C represents chromosomes.
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