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Tab.1 Embryonic development schedule of half-smooth tongue sole haploid induced
by UV-irradiated heterologous and homologous sperm and control diploid

RN I T8 3 g SERT RS A
gl PR B (AR PSR ER IR SHBFEHR B (D)
i ! aft embryonic development stage embryonic development stage of stage of control embryonic
£ 1:1;. t.er of haploid induced by UV-irradiated haploid induced by UV-irradiated development ( Plate)
ertization homologous sperm ( Plate) heterologous sperm ( Plate)
1o TR W TR WA
stage of blastodisc formation stage of blastodisc formation stage of blastodisc formation
- — 4K — 4K — 4
2-cell stage 2-cell stage 2-cell stage
401 K K KA
’ multi-cell stage multi-cell stage multi-cell stage
700  Jist E Jist  Jist
blastula stage blastula stage blastula stage
001 FREA (1) FRAEA (2) FRG A (3)
stage of early gastrula (1) stage of early gastrula (2) stage of early gastrula (3)
531 R LA (4) R 5L (5) R 3 6)
stage of early gastrula (4) stage of early gastrula (5) stage of middle gastrula (6)
1643 TR (T) FR A (8) FETLEH IR (9)
’ stage of late gastrula (7) stage of middle gastrula (8) closure of blastopore (9)
20:56 FERLE MM (10) FREB (11) B (12)
closure of blastopore (10) stage of late gastrula (11) somite stage (12)
p4is BLH(13) FETLE AR (14) RIFFETBR(15)
’ somite stage (13) closure of blastopore (14) formation of tail-bud (15)
40:08 B (16) BLBH(17) FEHEHI(18)
somite stage (16) somite stage (17) tail-bud stage (18)
4308 FE3EH (19) FE3F(20) BB (21)
tail-bud stage (19) tail-bud stage (20) heart-heating stage (21)
46130 B (22) BERA(23) BB (24)
heart-heating stage (22) heart-heating stage (23) stage of embryo movement (24)
40:04 WL (25) WL (26) AT (27)
stage of embryo movement (25)  stage of embryo movement (26) pre-hatching stage (27)
40136 e ML AT (30)
stage of embryo movement stage of embryo movement newly hatched larvae (30)
e TAT £ (28) TIAT5(29) R

newly hatched larvae (28)

newly hatched larvae (29)
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YIRYET Eit. WX ARG B A B
(BEIRR-18) . Z3AE)E 33 h 3 min, KGR EFH
BT ESNAEERRREZNE, KL HE
BER FEABFH(EMR-19) . KENFEET
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B—AFiEM—A B, 55 R RFTLT GL i
G2/M HHF 4 i DNA &8,
600,
£ comh)
4001 (61)
3007
200t
100+ En(G2/M)
0

a

ber

HEEEH cell nu

0 100 200 300 400 500
6OODNA F%&E DNA relative content
count

5007

4007 9y (1)
300t |

2007

1007 Lon(62/M)
0 100 200 300 400 500
DNA fH%F45 & DNA relative content

MM EH cell number

B1 HEE(a)FZEE(D) BREESTERE
Fig.1 Histogram of DNA relative content of
haploid (a) and diploid (b) tongue sole embryo

3 it

FERRTE U . — 0 S A0 2 40 a8 , IR A
R T3 AR AR R B —3, H&
RIS X IR E G R I P 2 A — B,
SR BB AT EARE F4 14 4F, Yamamoto™
FRUR IR TS 8 ( Oryzias latipes ) I Y ARSI UK
PRIEBON T , RN T AR LA KR i i
B AR, WIER TIX— o

Sun %1 75 /& ] STl A RO BRST K B, Tk
B EE R 2] DNA SRR T At iR , 72 it 4B 5
LA ST IR A TP 3L R IR T AR AR
FHREE) mtDNA , M7E 548 % B i BAUFEZ K



64 K = % # 33 4%

AR A mtDNA, X BB R mtDNA B4 R i
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Fi. B, ¥ F i mtDNA 18 7] B 7E IR G 3t s
BB BEEM, MAXHARINRGEHE
WU, R IR RN i S SRR R &
RHFMHEZT 1A, A BERE R E R BB K,
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DR FEMTEOREZ , Bt & F X E
HE—BBR
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B R
L. [F¥RNE T S AR ARG A T 2 R R (B AR ,4) R (BRE-T) JRTLE T (BE-10) ;2. SR TS B 5K
Mefe & F 2R R (BE-2,5) JRE P (BRE-8) R G (BRE-11) 3. MR AR A F 2R R (BE-S) JRE P#
(EIRE-6) JEFLE R (RRR-9) LT (EIRR-12)

Plate

1. Haploid tongue sole embryos induced by homologous sperm, at stage of early gastrula (Plate-1, 4) , late gastrula ( Plate-7) , closure of
blastopore ( Plate-10) ;2. Haploid tongue sole embryos induced by heterogenous sperm, at stage of early gastrula (Plate-2, 5), middle
gastrula (Plate-8) , late gastrula ( Plate-11) ;3. Diploid tongue sole embryos, at stage of early gastrula ( Plate-3) , middle gastrula ( Plate-
6) , closure of blastopore (Plate-9), somite (Plate-12)
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)3
1. AERE PR EEEEREZT 2V (EK-13.16) B3 (ERR-19) OB (BIRR-22) ;2. BRI 75 S8 S5 R &
BEZRFLEAE (ERR-14) WIS (ERE-17) JB 2R (B R-20) OBk (B RE-23) ;3. W IR R X T2 BT 1T B (B R
-15) EZFH (ERE-18) Lo BEHE (EIRR-21) (L3 (B RR-24)

Plate

1. Haploid tongue sole embryos induced by homologous sperm, at stage of somite (Plate-13, 16), tail-bud (Plate-19), heart-beating

(Plate22) ;2. Haploid tongue sole embryos induced by heterogenous sperm, at stage of closure of blastopore (Plate-14) , somite ( Plate-
17), tail-bud ( Plate-20) , heart-beating ( Plate-23) ;3. Diploid tongue sole embryos, at stage of formation of tail-bud ( Plate-15) , tail-
bud (Plate-18) , heart-beating ( Plate-21) , embryo movement ( Plate-24)
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EIfR
1. [P 755 S AR IR 2 B 2 03hE (B -25) BiEfF & (B R28) ;2. R FiE SN BB AR 2 B Zsh B (B E-
26) AT A (ER-29) ;3. M I 3R RIS & B 2 H AT ( B RR-27) , B9 (I R -30)

Plate

1. Haploid tongue sole embryos induced by homologous sperm, at stage of embryo movement (Plate-25) , newly hatched larvae (Plate-
28) ;2. Haploid tongue sole embryos induced by heterogenous sperm, at stage of embryo movement ( Plate-26) , newly hatched larvae
(Plate-29) ;3. Diploid tongue sole embryos, at stage of pre-hatching stage (Plate-27), newly hatched larvae (Plate-30)
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Comparison of embryonic development of Cynoglossus semilaevis
haploid induced by heterogenous and homogenous sperm

JI Xiang-shan"?, CHEN Song-lin', WU Peng-fei',
TIAN Yong-sheng', JIANG Yun-liang”
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Science ,Qingdao 266071, China;
2. Shandong Agricultural University, Tai’an 271018, China)

Abstract ; In order to study if cytoplasm of UV-irradiated heterogenous sperm affected the development of
“fertilized” egg during gynogenesis, the embryonic development of Cynoglossus semilaevis haploid induced
by UV-irradiated heterogenous and homogenous sperm were compared. The embryonic development course
of haploid induced by UV-irradiated heterogenous and homogenous sperm was alike at the stages of
blastodisc formation, 2-cell stage, multi-cell stage and blastula stage. After the stage of early gastrula, the
developmental velocity of haploid embryo induced by UV-irradiated heterogenous sperm was slower than
that of haploid embryo induced by UV-irradiated homogenous sperm. But, the morphology of haploid
embryos induced by UV-irradiated heterogenous and homogenous sperm was alike at the corresponding
stage. After stage of somite, the developmental velocity of haploid induced by UV-irradiated heterogenous
and homogenous sperm was identical. A great deal of haploid embryos died after somite stage and the death
rate of haploid embryos induced by UV-irradiated heterogenous sperm was larger than that of haploid
embryos induced by UV-irradiated homologous sperm. The larvae hatched from haploid embryo induced by
UV-irradiated heterogenous and homogenous sperm have haploid syndrome. The ploidy level of 30 gastrula
embryos induced by UV-irradiated heterogenous and homogenous sperm was determined in order to verify
that UV light completely deactivated sperm. The result of ploidy analysis showed that the embryos induced
by UV-irradiated heterogenous and homogenous sperm were all haploid.

Key words ; Cynoglossus semilaevis; heterogenous sperm; haploid; embryonic development; ploidy level



