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FE: 1500 oW /em? 1AM B 48 (Crassostrea gigas) ¥ F 60 s LAHEAT KIG AL 3, 682 5FFLE W (Chiamys
farreri) BUF 52N, FE 0 F S0 5 HE 58 — AT A 6-DMAP (50 mg /L) AL BE 52 4% 61, #5840 PE 35 min, 1) 58 — RAKFI S
TR, B R R B . R T AREE A5 (DAPD 306 Y8 B ML BV, b RS B AL 854 T i
FHIFETLE TR R F TR BRI G R A AR AT A MRS LB . S R AR T R A RO T B AL W T A AL
A NPT G RAEBMIEAK: 7R — ROV T 8, B i — BUE M6 5K (DCB) , A7 T P4 53 IF i B A e 68 4k 2 AT,
T2 503 % —IRINR LR DCB A B T 1 510 BRI 43 300 B ECHE A H b — 3 Bk 38 — kO RGE AR o, DCB 1
LR S5HE RO EER . 6-DMAP 43 A B INE T 5 — WA 5 TR E, AT MR D 540, xR
4RGSR, W AR VAT LASRAE 6.25% I ID 45 cgh . ACHIF 5108 X RS B RS AL W 6 T 3 S AT
TLA MR 8 T R R b = A R AR B R 0 B R AL R SR T ORI B AT TS . [P EK 7= B2,

2007,14 2):175-182]

KSR FTLER 0L KA R E s T A5 44 IR 22 5806 BT

HE S ES:Q959.215 EKFRIRAE: A

EFERFGILI N (Chlamys farreri) TEFRHE T H
WY AR P E RS O T RIS, R A
LiFS 2 A BB L UUH AT f R IR LR A
TR, MLm= EERK S e
PR AR B R0, B R, BT
ZfEEE AT, ANt RELEME, T RFEHS,
AR RE R, B DU A A A RO — ) R A R
. GRS AR AT AT P4 100% = 1514, i
R A R JT R AR TR 4 7 (S HT, 4 T 3R AL
REFRNT NG BB B W, 3 T R B AL 2 A4l
AR R & E T A . BRI DO 44 s DL
BRSO KR SR A B R LR

KA NI G Rm s Mt aB-siazg
5 A5 i R DL P S5 VB K RS T 15 A AL DL A
REWNEAENHRIE. KW (Crassostrea gigas)
MiFL LR H AN RIRE, 28 20k R AL, {8 A S2 50 3 AT
SRIF AL T4 4 R U703 B, Ko il R 7 AN A 0 4

Y#5 H #3:2006 — 04 — 05; 1&1T H #3:2006 — 08 — 31.

X EHS:1005 - 8737 — 2007)02 - 0175 - 08

R RETS SHEALE UUOP T IEH 458, R R — A
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BUE A HRSET, Bl BETE A 3% S5 X X iR R
M TR AT EE, Hob R fUryss e e ft 77 fE. (A
KA T A2 UV B I ARG R 5 T #E K
FHER] . AR WL 45 AW, R K K 1
R NG5 RS A% 2 Ak 4 T T2 K T PR A SR A%
T i A i 0 DR Oy o A S M RS
EAAF T, KLY R 7 L2 KIiF A B, A
WFFTR ALK B K W5 RS 7 S M AL DR 752 8
V5 A LA UUMERZ A 7 e DU 4, R AR S Ol 5t
A IR B S VRS T E N B 1 A S SR B AL 7 i 40
SERE IR A — AR TS A R HE L, AR 5P A R B 4
Bk, AR E BRI, Guo 5B R X
M7k, V55 3R A5 F K 95 % B K4k 5 DU 1% 4K 1R i
AW FUIE 1L 9 ' B W B a8 A% K R K AL R
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TR A JE B R BOAT A AR AL, FR0 T ERZ 5 IO
TG LB R, 5 20 15 5 ML DUMERZ K
P A5 ORI T S E 5T B O AR I 22 4R e

1 MR5I%

1.1 #MRE5ERRKH

Kl (C. gigas) RN & G 8~9 am) T 2005
F2 A MW A LARET BHE LK1 .
L (C. farrerdD 3E N GEE T~9 aw » T 2005 F
4 ARAIDRARETE R - 6~ FEEES 6
dimethylaminopurine, 6-DMAP) #1 4, 6- — Jik J& 2% 5 15
Bk @, 6"-diamidino-2-phenylindole hydrochlorides DAPD
¥J°8 Sigma A FEIF= s
1.2 A&
1.2.1 FRNEREB.WHRE K W05 HE
IKAES 52 S EIRIGEF 4, B R T S5 FOKIRAE T, 7
MEAE TR 22.5 C (KA £ ) AN 19 T FifL
WO Feha AR AL IR . VR & PR N IKEE (Nan-
nochloropsis oculata) ~ = ¥ 8 B (Phaeodactylum
tricornutum) ~ X ¥ B (Dicrateria zhanjiangesis)
IR Jig 3 k7 (Spirulina powder) 55 78 L. 4 i i 74
Je o SR F B F T R R 7L B D= B, 300 H A
500 H 4t JEWC SR, i ug i K e B, A T HIBK
AR T, YEIREIEUECR ) 500 H 4t vk, AT v
KR
1.2.2 EMEBEBTFRIERS B )EKH
FR 3 mL BT EHAZA 9 cm BB FR M, B2
WG A 2P0l T B IR MR HE . 55 5% MU 5 A1 A
IR R B, RIS 60 X /min. MK AT
20 W>253.7 nm) JE 4T 60 s. H UV-B B9 %4148 5
SRS SO A5 L A 2R SNAE S RN 1 500 W /em?.
HRE I B RS O BN B 300 mL A%9L & DL ER K
IR, BB PRI, B 30 min. $ERE I Y
FEORELAE] LA 1 A7 J B 10 N 2B R T8 E
SABUNLE 22 T & AF TR FR. XA MRS AL
BHRET . S 3 ANEE, B AN IR ORIER I
B AFEAAE
1.2.3 MZLZENEKRMES RS PR
/0 HZ R P HE S — AR R i B AR R 2H 0 A
6-DMAP, 1 H & RSB WK 24 50 mg /L, 5 4L 4k 3
35 min, I — AR —RARBIHER. AL 4
Hm i e K BEER 3 Ok, A 1 000 mL K2 #F
HFe.

1.2.4 THENPHEREENAREZENE 6-
DMAP #bEERT 54 S min BUFE 1 % K E 2 2 411
HILLJS 5% 10 min BOFE— . 18 2 A L i8I K
eI 2% J% —BEFT 2.5% 2 5 K . 0 460 ] 5 iR
2~3 K4 CHRAT. TN BB N A pH 7.4 1
TR S2 i BE R 3 ¥k, DAPI #* 4, Nikon E — 800 %%
B 5T 365 nm FWLEE, HUADAEPLIAIE . AL FR4LR
R4 1, B R VR A G e R 2 IS B T 43 4
AT TS 4R IR

2 ZRE5H

2.1 6-DMAP il 88 — R (R FA 28 — MR AR HE R A9 4%
1T AFHE

2.1.1 BESHEUIEROZITE UEEH. 2%
AN R B R BB S RE 8 O AT L B L
THRE, LRI E L AR, K5 RS
BB EREREMEK (BT -3 . & 6-DMAP
(50 mg /L) 263 35 min J5, 52K U9 I Y R IR 5 34
SZ R, B AN IR AR B HE ], AT TR R DU £
PEMERZ . 7E LI FE ORI IF ok S M R AR G
A T BB 1) G 8 /N K (Dense chromatin body s
DCB) , i A FREA R A2 A (ER T —4a-4b) -
2.1.2 BRI EPIZITAHE F kWG
W, AR B R YR 22 (A5 T B8 7 W AR, T
DCB N AN — AR ek i g fg i & I —
SEEE THAAREEZE BRI -6). 2
43, DCB A7 F P9 A~ BF 3 Bk 2 18] (1) R 3494 (&
Wi T — 70 Bdh AN v — AN BB 1) 40 A 5T (8 R
1 -8 4 408 AT W DCB {7 T H A 48 P 41 A
FIERZYE E (R T — 9a-9b) B — 41 N &
FEIRRAL R T -10 .

2.2 MEBEABNGEKRESERABEIEFEAMNE
st

2.2.1 MREABBREER B RkIPERPHEH,
= A S T s R P UV = | e e S
DCB, 5k AHN —om A 2 AR, h ik K E 45
PEIEAG . R BOREAZ I B T P AN OP 3k 2 (8] 7 B
v R - A S A — AN IR Bk (]
Wl —A2-A3) .

2.2.2 MZEBZMGEER FH—ROpEY 5 MR
RSB, 7T 22 )R T HE B DCB, SRt
AEN— 3 30 RUA 1 AR (BT - B1.B2.
B3.B6), AR KkE —EHIKEKE. K822 4K
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B, AR R B 1 MR FIA FH A 1 AN SR B 1)
DCB (B I —B4.B5) -
2.3 BYRSBERILEZHBMIINEK

WERZ R B DUAS P 0 MEAZ 5 R 2 e & s F oy e o
FErpR B AL (BRI - C1.C2.C3) . ML iR
RIL— € LLAG i 52 R B0 2 AR 1T — C4 R, AT
RE R REAZBE AR B3 T 56 =4 AR . 4 40 A A e

Bk I

BB AR BRI - D). AT
KA A7 AE 2RI R (BT - B -
2.4 WEfaA B RERRRIE1E LB

AL PR A PE RS 4 O A5 1 4 R I B A AR
AR = AE R DY A5 AR B 10 AR B 35 4, L BBl 4
RN 8.33%-13.54%+5.21%+6.25% A1 66.67%
FAE AR R 4 By R A B I B s

MP
FP
LE
3
MP
FP
6

HFL R MR 2 & (5 165 S R ON ST 12 R IR T A T (X500

1 RZHREHI BRI T 2: W T O 3: 9 F A 0:4a.4b.5.6: B —RENRSH0: 7: 2 W O AL T 90 R B) 8.2
M F AN 1A IRTD :92.9b: 4 H K] OFIZAL T IR 1) 10:4 W GEZHEA — D ERRERP)

C: Qe il FP: MER MP: R S: B T

Plate I Nuclear behaviors in fertilized eggs of allogynogenetic tetraploidy
of Chlamys farreri during induction and cleavage (X 500)
1: Unfertilized mature egg: 2: Sperm attaching to egg: 3: Sperm penetrating into egg: 4a-4b. 5+ 6: Anaphase of the first
cleavage: 7: 2-cell phase (sperm nucleus in the cleavage furrow) ; 8: 2-cell phase (sperm nucleus in one of the two blas-
tomeres) ; 9a. 9b: 4-cell phase (sperm nucleus in the cleavage furrow) : 10: 4-cell phase (sperm nucleus in one of the four

blastomeres) .

C: chromosome: FP: female pronucleus: MP: male pronucleus: S: sperm.
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FP
MP

B3
-
- - -

BT #57LRE R4 & MERIES T mE i E M E AR BB A R R 5 5 2 EL (X500
Al~A4: MR B GE 1R T 5D Bl ~B6: M KB 5k GE 1 I I 5132 A KD C1
~C4: MR B WA A B B 1 IXOPREHD  D: R R EL 4 A RAD (E: 25550,

FP: M4 : MP: 4% : PB1: 35 — 14 PB2: 58 — R4k
Plate I Nucleus behavior of other ploidy embryos and irregular division of nuclear

materials in the process of inducing allogynogenetic tetraploidy of Chlamys farreri (X 500)
Al — A4: gynogenitic haploidy (metaphase and anaphase of the first cleavage) : B1 — B6: gynogenetic diploidy (metaphase
and anaphase of the first cleavage and 2-cell phase’ ; C1 — C4: allogynogenetic tetraploidy irregular division of nuclear mate-
rials (anaphase of the first cleavage) ; D: gynogenetic tetraploidy irregular division of nuclear materials (4-cell phase); E:
multi heterogenous sperms attaching to the eggs.
FP: Female pronucleus: MP: Male pronucleus: PB1: the first polar body: PB2: the second polar body.
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C
"‘"'t. o
» ‘*; ::“r'
of o
]
”

BRI #WrERFEEZAENERFSEERTENBRYHAOEEERSEEN (X1 000
A: BAEAR (=19 B: 151k @ =38): C: =5 Gn=57);D: WU 51K Un=76); E.F: LG (n =36 49) .
Plate I Varied ploidy of trochophores induced during the process of
allogynogenetic tetraploid induction of Chlamys farreri (X1 0000
A: haploidy ( =19) : B: diploidy 27 = 38) ; C: triploidy 3# =57 : D: tetraploidy 4 » =76) ; E; F: aneuploidy 36.:49) .

3 it

3.1 WIBRMZA S NERNES

N S A 2 B U 5 4 2 30 e T e 2
R 0T e 0 AR DU S AL P AN 5 B S L . SRR
R RS TR SR A L TLOR TR B R AESE
B AT TR R Rl bk B . K AL I
KA 7 20 L 7 f o K SR 0 DL, PR 5 JB AR IR
b, 2259 REIE , BAFLE UL B 7 5 Kt 05 i ks
FAT LUIE % R 50 5208 T4 A se o o AT RE . AF R
W IS ML L () X KA (2 ) 5358 it F it
AT T 965 BAWER, #4580t 5 B RS 7 15 SR LB I
MERZ o B IR AR B R AR T M . SR A R T
AL T R B AL R S 8, BE AR T AR S AR
F HC LA B AR B0 T2 B O B g 1R T 3RS &
FEIMERS B, R R Th S MEAZ R DU A A A 4
POl . AN RETVAD H 5 T AR R S AL R
B SR A et R b S T i B T
BT Yot AR AL S iE Ab i eh . AR 9286 rh KA 05 RS
TR RGBS B AE 5 2 2 7 05 S U0 fry g ity 45
SRROELRE b, i B S Se I 4 R R 1
g, S ARSRE G 1 500 pW /em?, FE AT 60 s.

55 CB #il L, 6-DMAP M #% & K5 B T
KA 2 L Sy — i 2 19 S o ), T

Ao X B R A B O A AR 58 R 1 ROk A R R R A AR
FH 5 M 5 2400 SR AR A 7 s T2, 00 405K CL AT 32
THEZEERESHAT. ALREiLH 6-DMAP
BEL LA AL DB 55 K AR A R 7 528 5 2 —
RARTN 5 — AR A HE L, A3 00 7 MEAZ DU £ 4k . (215
THERZ R A B R B L R, e B 4R i
FHEHRAFRHFFIHL.6-DMAP ¥ 2 A1 4L P I (8]
%o AWTFTEs R, AL DUMERZ K B IG5 1 1
B, PO R R T W22 AN 1 O 7 HE H AR —
WARES LA 50 mg /L ) 6-DMAP 4t 3 52§ 5) 35 min
RERS 155 Y — o LU A 0 MEAZ 0 8 DU A4, 1 EE 22 42
%, B AE TP,
3.2 HMWIE

WELEE R 7%, UV UG A0 2R 1 KA 7 A
IR JE R WO A LR ILOR T B0 R . R T A RETE 1k
HEVE A, AN B METE JEAZ R, 7 58— U 2290 24
TE R — B g G A (DCB) » 3 T MEVE IR 1%
TERU P B Bk 2 4k X533 KH W (Cras-
sostrea gigas) U3J. 4 o 8 86 (Haliotis discuss han-
nai) W4 G T (Mytilus edulis) Y5 RGRY (Mulinia
lateralis) W6 ME ¥ K& T B RE AT AL, 5 Pan
SUTIESHILA TUMAZ R & 5 ki L8R 45 51—
. 2 UV REFRIRE T, % DNA KGR EAE
2RI, G T N OGP JE AN HE T BB IE B D RE R R
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JE A%, GO R R A G O AR IR T L T R R H
AAE.

XA I RS A% AE R 5 7 B0 T PP R e 2%
FIAER, A M T E R AHT TR 700 B
B SL R DUMER 5 DU 5 14 5 — 2 B 2R 45 SR AT
RIREAZ 5 M BT IS SEBRER LY. 45 REBR, HEE —
IR ORE % [ 25 1) 5 58— DR O 3R I 1) 25 1) — B
DCB ¥ 8 T 0 49 b stk A Hoh — AN BBk o, iR
RSBEIE R A H . X 4 LS DCB & 17, i 7
BT IREAT OIS .

3.3 FRERKAZENERIEFLAMNERENE

M 5 ' AR WL R Gt A PEAIT 5T, A Ak
HAHRIL AR BRI - A - =4 AT -
B = WL - O A GERT - D) AR
ERAREAE (R - EF), UESE T 3% S MR R
B VAR R 5 2 A I A AE . SR AR 5% SR AF
F9 ERT 3R Sy 32 056 B 58— AR A1 B8 — AR APt 52 1040
il T3 BUR S R R P g ik B R IRl &
LW B P ERER AR B, R IY
BRI E SR, BT R REREEN 6-
DMAP 4 BR 5 ), LU Z KGR R T - 15 (7 24
SR ARE M E .

3.4 ZEMINESRMRSBEFIAR

P L DE A 2RSS . RO
SRLIEINRESEREER LK IIE, B
RWME G RIFRME RN Z LG . T R
AT HE R R IR > A% I B KH R T BRI
HifL b DUBR (B AN B 45 188 N 51 A JCA B 7 19 RE
AT B8R KA WS T BUR G R AN K (X T A
FLE VUBR 7 2R VLA 2 SRR 75 7T REAFAE LTt LRI
FEBERLA -

(7] I 40 BRLAR o = A ELAB A ) o 4y e 2R L
LG, AT e 2R M JRU 51 A R A% et A4 BB 20 R0
PS8 =190, 5z Rk R 3 — AR A4 T3 — A 4 L
BORHY MR R R B R A, RAEZ
B ATREAN RO B R EL Y B E E R 2

SZ k-
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Cytological observations on development of early embryos of allogynogenetic te-
traploids of Chlamys farreri

CHI Chang-feng!'2, YANG Ai-guo?s WANG Qing-yin?, LIU Zhi-hong?, ZHOU Li-qing?

(1. Faculty of Life Science and Technology; Ocean University of China, Qingdao 266003, China: 2.Key Laboratory for Sustainable
Utilizition of Marine Fisheries Resources, Minister of Agriculture; Yellow Sea Fisheries Research Institute; Chinese Academy of Fish-
ery Sciences: Qingdao 266071, China’

Abstract: Zhikong scallop plays an important role in aquaculture in north of China because of their economic
benefits. However; in recent years: culturable scallop sometime dies abnormally in different sea areas; and its
yield and quality per unit reduce. Artificial polyploid provides a new way for us to improve the serious situa-
tion. Triploid shellfish are of great interest in aquaculture because of their sterility, improved meat quality
and superior growth. But the triploid population is hard to be used in production abroad because they can’ t
reproduce and must be induced each year. Tetraploid breeding can solve the problem because that induced
tetraploids provide an alternative method for mass production of triploids by mating them with normal
diploids. The method is the best one for producing triploids in factory. Then study on the technique of te-
traploid breeding is meaningful for triploid industrialization.

The work results of our lab before showed that sperm of Crassostrea gigas could attach Chiamys far-
reri egg rapidly and penetrate into it after insemination, and sperm nucleus diffused and formed male pronu-
cleus. Egg of Chlamys farreri resumed meiosis; released polar body and formed female pronucleus when it
was activated by the heterogenous sperms. At last; male and female pronuclei fused and fertilized egg began
the first cleavage. The chromosome could not be distributed equally into two cells in most of the zygote dur-
ing the first cleavage; which resulted in that the hybrids between Zhikong scallop and Pacific oyster are not
viable. In order to prevent any genetic paternal contamination- sperm of Crassostrea gigas must be genetical-
ly inactivated. This study aims to induce allogynogenesis tetraploid with 6-DMAP by inhibiting the release
of the first and the second polar bodies; and observe cytological process of fertilization and the early embro
development of allogynogenetic tetraploid; which can provide us some evidence for inducing allogynogenetic
tetraploid and finding its mechanism.

Allogynogenetic tetraploidy of scallop Chlamys farreri was induced by UV-irradiated heterogenous
sperms of Pacific oyster Crassostrea gigas. The induction was attempted by blocking release of the first and
second polar bodies from fertilized eggs with 6-dimethylaminopurine (6-DMAP; 50 mg /L, 35 min> > which
was applied just before the first polar body was going to be expelled from the fertilized eggs. Heterogenous
sperms were ultraviolet-irradiated for 60 s at an intensity of 1 500 uW /cm?. The cytological process of fertil-
ization and development of early embryos of gynogenetic tetraploidy were investigated under fluorescent mi-
croscope with DAPI stained. Cytological observation revealed that nucleus of ultraviolet-irradiated sperm ex-
panded after penetrating into eggs of Chlamys farreri. At metophase of the first cleavage; male pronucleus
became a dense chromatin body (DCB > which did not participated in karyokinesis and located between the
two maternal chromosomes. At completion of the first cleavage, DCB was observed either in region of the
first cleavage furrow or in one of the two blastomeres. During the second cleavage; the experience of DCB
was fundamentally identical to that the first cleavage’ s. Treatment with 6-DMAP effectively blocked release
of the first and second polar bodiess and resulted in big tetraploid female pronucleus.

Percentage of tetraploids produced in the study was much lower than that produced with other methods
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though we did get the allogynogenetic tetraploids. Levels of allogynogenetic tetraploids in eggs treated with
6-DMAP may be due to four factors. The first factor was inactivation of heterogenous sperm which involved
intensity of irradiation concentration of sperm and irradiation time. The second one was treatment of redu-
plication which included the duration of 6-DMAP treatment; treatment opportunity and concentration of 6-
DMAP. The third one was condition of cultivation which was also very important. And the fourth factor was
whether development of treated eggs was synchronized or not. Synchronization of egg development in
zhikong scallop was greatly affected by female condition and other environmental factors. The results may
suggest that a longer duration of 6-DMAP may produce more tetraploids than a shorter duration. Further
studies are needed to define optimum condition for the induction of allogynogenetic tetraploids in the future.

Many results of gynogenetic cytological observation proved that sperm nucleus was in condensation af-
ter penetrating into egg and did not disperse. Results of cytological observation documented that during the
second cleavage, experience of DCB was fundamentally identical to the first cleavage’ s in which DCB was
observed either in the region of the first cleavage furrow or in one of the two blastomeres. Fate of the irradi-
ation male pronucleus after 4-cell stage was unknown which need a new way. In addition; the embryos with
varied polyploid; irregular division of nuclear materials and multi heterogenous sperms attaching to the eggs
were observed and discussed in the paper. [Journal of Fishery Sciences of China,2007,14 2):175—182]
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