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Studies on pro-embryo development and the ploidy
of gynogenesis induced by heterologous sperm
in the scallop, Chlamys farreri

WANG Wei-jun'?, YANG Ai-guo', LIU Zhi-hong', ZHOU Li-ging'
(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Yellow Sea Fishertes
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071 ,China;
2. College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract : Gynogenetic diploid eggs by inhibiting the second polar body with 6-DMAP in Chlamys farreri were
induced by genetically inactivated Crassostrea gigas sperms with ultraviolet. We observed nuclear behaviors of
its gynogenetic embryos using fluorescent micro-technique during its early developmental stages. According to
cytological observation, the ultraviolet-irradiated sperm nucleus could gently expand once after incorporating
into egg and developed into a male pronucleus, but could not form chromosomes and became a dense
chromatin body (DCB). DCB was seen either in the region of the furrow or in the cytoplasm of the
blastomere, but could not fuse with the female pronucleus. The developmental progress of gynogenetic embryo

was seriously delayed, but when added 6-DMAP, comparing with gynogenetic diploid, the developmental
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progress of gynogenetic diploid embryo was quickened and was also synchronous. In this study, we also
reported and analyzed the embryo with complicated ploidy yielded in gynogenetic diploid group, besides
gynogenetic diploid, there were hybrid, heterologous triploid, gynogenetic haploid, gynogenetic tetraploid,
etc. Cytological evidence of gynogenesis in Chlamys farreri induced by heterologous sperm was demonstrated.
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1.1 #hst :

AIFLRS L F 2005 42 5 AR BB S EBK=RHEAR,7TH 6 ~8 cm, KALWIE H BRI IR EFE M
X ,5%5 11 ~12 cm, 6-_H FEEFHEMEK (6-dimethylaminopurine, {E#R 6-DMAP) fl 4,6- " & FE A £ 0|
Wt (4 ,6-diamidine-2-phenylindol, & #K DAPI) #]53& [E Sigma AT 5= Mo
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FEFLRR L BB S Be Rl T , A BB Mt A, B35 T 16 CHgrk mh , AHIFE 55T 22 CHgsk | S48 VR RS
BEo [ FARTDRIE L RS A FL A I, B T THR = R85 T, S B KA IS 7o FIZEY
T A M BRI HORTZE B M T 2 BIE BN IIREZ 1.0 x 107 4~/mL #1 1.0 x 10° 4~/mL,
1.2.2 MRS T

BURSWE 2.5 mL P T EAN 9 em M3EKIBRHESRILF . W55 IR T4 R I 25048 IR 5 3
BN EERRIFR R 60 K/min, EHKEAT (18W, 254 nm; EIFEEBMMEIRAF) , A UV-B Bl%
HME TR BN (ALFIMTE R4 72 ) TAB HEAL B S SMESTIRE H 1 500 pw/em’, B IRZHEE™ B9 7 1= B
5160 s, BHEHIK. FBEEHNE T EIAK 100 mL BUIRBOEEAR , RIS I 2L 4 51 30 T 5 200
mL, ZAETEKIE 18 C L&A TR, BB TR RS A 3T B —,
1.2.3 BIFRaEkm—Eikid

FBEHHZHREE 11.5 h, BB TSI RHEE 10% ~ 15% 328 0 HE 55— R A B, i 4h 28 41
T 6-DMAP , i Eo R e B3 E 60 mg/L, #4240 3E 25 min, 22 /5 F 500 B 5545338, Y0 2 ~3 I, BAJE
A 10 L i 8K s/ Ma P 5 . SRS 2R IR 6-DMAP F) 28 £ FR 5 28 o Xt BR2H —
1.2.4 TRNIEPLETENARFNE

S Bl ATt RE2H A0 H0 A A B AE BURE [ 8 , 4 B Bl R S 2 D R E IR, BT 4 Tk
FERARAE, WAZZHT, FH 0.1 M PBS(pH7.4) %0 2 ~3 ¥k, fin/ & DAPI Jek T B RS FF 55 T 4 30 ~ 60
min, A7 6B MAEETE 365 non 49240 0T WL HHM . '
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BRI 4 B I G P U B 2 0. 04% Bk KAl 3B W IR AL B2 40 ~ 50 min, 25% ¥ K {8 30 min,
Camoy Foi (B KEERR =3: 1) RAOEE, Pl BH & Giemsa Yot , BB MEBE T BRI ST
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Tab.1 The corresponding time of hybrid control group
2.1 %ﬂ%ﬁ gw_@ %ﬁ %Hﬁ» Ziﬁ HTJ‘ I‘ET‘[ and gynogenetic group in each early
developmental stages
IRACHNEIE 35 min TR HECEE — R 4k, B e

WIE3 h AT ENMR, SR TNRFRR Yy XFNE MU —rariee  —mhoma
W PRSI L TOMERE R B A Aty TIOR3~ dOmin 10 - 11030min 10 - 1H30min
10~11 h A FFIEHERE — i, 2455 1.5 b 0 24589 10SSmin 13h40min~14h  13h ~ 13h25min
6-DMAPLL SRS /5 , INZH ARG R B R E SR iz 4 Al 3h 15h —i
B B R B B IR, L B R, RN IR T s ity et
MR R T HAERBE AT R YRR RLE L, 25.6% ;B ESE 3 K
2.2 6-DMAP 25 R {&M I BIMR R B R FRZITH
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SIRFE SR E RN MR R AR SA5TLE L IE % & 520 00 o A s A At F2 — B0
BENEREATESEERTINPBEEATBAR, REBXE—KEMEK(BER I3 ~6),B5K
T JRAZ (B SR AL S e vk 48 ALY a0k, T 2 T U3 2 Y 44 £, )5 /)MA ( dense chromatin body , &k DCB) (&
M1-6), MMEREERUAMAMEL BHAME, BEETASEZEINGESHEE S —REME K
&, HZHEI0 4 6-DMAP Zb 35 S8 "R T N Z 2 HBIH, —EHEEEARESE (BRI -6).
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FE—RKNNEY, SR aRESELZES T BB, T DCB i & TRA Ak 5 (F
M 1-7,8) , %A WEZEI DCB 4rE . B 404, DCB 78 TW IR R EIHI IR L (B 19)
B AREF—IIRBRA AR (ER 1-10), B REPE =40l (B 1 -11,12), £ DCB
TEH A AHER P 4 ) SR 3E | o
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2.3.1 Z3sfk

TEOR R, ZAEIRHE MR, & F ol Bk B A WA FAMR (B I-1 ~4),
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E—RINREH, MR R, MR RSB, TLAES| DCB(ERRIL-5) . HZmERT 3
B, Al E B B TR I ERIA] ) DCB, B SR M-HH X — A B MR A (B O- 6) . 21— H40fEaTt,
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2.3.4 fEEEENEE

55— IR UR B JE B M IR A R A A B B, AT AR B4 B T (8] 49 DCB, {8 S5 4% i AH X — tim 3 K T 2l
WARHES (BRI - 13,14) , 2 40 MR A0 M40 fa A, 7] LA 3l DCB 83 L FH A — B RBRH (B iR
L-15) , &AL FONEREI IR L (BRI - 16)

3 XfERZHFNACFRLH By G e R WA

WG FIGE T AR R, Ze S YA R B e i, RS RN AR I o R34 P e addi iy
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FERA T AR = ST R R R B, K B AT R B M FL 8 DL ZE HE B0 S , A 31 00 T 3248 HE AR
o BATANTTRER KALURRE 7805 T LA DL T AT SBURE BE o IR AIHITL A DL 7220 2
{3 EARBEELIT , KA UF Y A% B o 2n =20, HiFLAS I AL 65 (A% B 2 2n = 38, B4R R 7E IR (H
R BAERIENNET T A SME SiHiTLE B AT, A D BB T AR, WaERAE
RE SRR, XAEHER T /NS TR E AR T, R TR TR,
4.2 HERABEIBRPHBETHERZHN O

SERSHWMZRT AAERTERFSEME" % 2 SWEnrLm I FEERE
B, EERE A LS, XMEERRESWEGNY gae B KD HiTL 5
M-V LFFEFSHMZ R T R P OEALAIRE, H R ERE R, Longo” I\, ¥ it
BRI R Y G S E AL, TR RES , 5 DNA g5# L RE M EBa — 55
KX E AR TEERR, XEA KGR N RE LR LT ATESZELE T
TEFCERE . XFMEER SEAKFERARR, 4 387 2000 41718, FEM R B 7152568
0T B8E i AE FP FE R R & 7 ) _E A AR

FEABFT LB, £ 6-DMAP Jb32J5 MRS 2 B A SR 2T B R AR G, RS 2 B R
Bk, REFEMRZE, SEPELH,6-DMAP T34y M I 1 #Y 59840 M A 805 V8 A 36 7T LA bn
JERHTE o J Tonomycin F1 6-DMAP F:3# 15 1= 3015 48 3£ U1, 7T 72 A 5 L ) — 5 AR PIMEAR Y, Lan
20 % 31 6-DMAP 1 Z, B 3L [R]7E I 77 LA 75 kb S 75 /N GO 45 4 B e I A 9 . BRI G, FE %A
6-DMAPTEIN 155 MR AR HER B Rl A 0% TN FIEIA R T , B MZ G R R T BRI R B T
BERER, EHMIEERATRSIRTREEAXMEERS , ERNERHRE T IREE Y
BHIBEEINS,6-DMAP IEER S E¥NEAESRES, Mg AR, X FNERERETHISHHTL
BB R B R R R AN B R RN R R B E T B X — g, B— A ER A BAE
BT A, F M E AR R T
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B, X SEIE M RS SRR T A SR A KA T2 S AR IR 5 R
S IE R, {5R 6-DMAP RbIRICRL, G0 R & B SSHE; & 6-DMAP Sl T 45 — AR AcHE b M= A R
H— MR R S 5K, 48 T e I5 0, T 6-DMAP Ab B TR0, sh ootk M &k B B 1
6-DMAPHI] T 55—  ZARARROHED , W BUMEA R B DU, 7EE R, LR A =N EH . —
B4 SHTLE I 2638, o B RH — MRS E R HR R AN RS AR T2 404
B LGB EY RS BTG A ; SRR ERE T ESNALA N AT A ETETE
P EHENE, RN E TR S, BT A 4 BB A 8] A a2 4 2R A R Rt — B R BT o
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Plate I The nuclear behavior of gynogenetic diploid induced
by heterologous sperm in Chlamys farreri by inhibiting the second polar body
LB — WA R CRERE BRI F) ;2. S F I3 T AT 4. E— WA MBS, HME k6. 5 MR —
MHEIRGT. S — RN RS H R 8. S5 — WIS IR ;9. 2 ZAAE A (DCB L FHRZM 1) 510. 2 4R 3H (DCB #E A—~FRRERF) ;
11. 5 KBS HI(DCB AL FHI204 1) ; 12.4 ZEMHE(DCB (y FHAW ) ; BOAFLERBTREY . DA RERRaRH
Rfafk, HHIR =20 pm
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Platel Complicated ploidies were generated during gynogenetic diploids
being induced by heterologous sperm in Chlamys farreri
L~4.ge3efk:1. SRR OERFERRAE) ;2. B—WIEUSH:3. 2 M4, 4 JHH. 5 ~ 8. M R BMK.5. 55—k BR
HA R (R B MRS 56. S5—WRIRBE ;7. 2 ;8. 4 ZHAAHA. © ~ 12. SUR =54k, 25— W 0 B4 cbo B (MBI R ) 5
10. SH—RONFUEH; 1. 2 IR ;12. 4 MG, 13 ~16. MERXR B ISR 13,14. S5 —WOREUE17;15. 2 JUMIHE;16. 4 AR, 58 4o, Sk

#67~ DCB (&, LBIR =20 um
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Platelll Chromosomes in hybrid control groups and medical treatment group
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