536 B4 5
20124 5 H

KoE R

JOURNAL OF FISHERIES OF CHINA

Vol.36, No.5
May, 2012

XERE: 1000-0615(2012)05-0647-05

DOI:10.3724/SP.J.1231.2012.27734

KAWL EERZE., REM C-H

£ o2 AAu

T
(1. B RIS RIEIFEM AR EF B SRS TR, B 50
2. W RV SRR M N0, R O

Fal

570228;

HHE, Dk

570228)

WE: A TH AR e Mt EE8dE, A omaefefAoUAAURERETEE
METIEE 7 al, L% F|F Giemsa %€ . C-# fn Ag-NORs 7 % &t 7 (X 7 3 & th 4 6, (K 4
APRFLREFTMEAERFERNGCALARELCR IO QA LE MK EHRTTHR,
BREZWANK O R E IR B A 48, QR4 l 48 4330 % 220 4 6 1R 4 %,
BREBLERNELNAEE LY, RES 24 AL REREFLPNLE KN Z|
Bt WEERBEN, TR EHEE TRNEGW KR,

KW TR AE,; LEK, A, fL; C-H

HESES: Q78559174
Qe AR SR EAA, Bk DNA Ab, Jefafirh
WEARENEA AL RNA, Efi15 DNA
LRI R IR A B 5 HE . Y B IRIEH | TR L DK
O3 ST RN T RRAS DL B e e fA T TR r AR EL A o
MRS, TF RS AARBEFEALRE TR LE YY)
WAL B R AL F LS, T EX B
[ A A S 2 AT AR B R R A i
A1 [C 47 B 11 (Epinephelus bleekeri) J& fifi J& H
(Perciformes) . 73V H (Percoidei) . i 518} (Percoidea) |
5%} (Serranidae) . 1 5 ff1 J& (Epinephelus), fAFRZ
FRBE, FE A TAR . BIRE . ENEJEPE . JEH:
2 H AR R A R AR H A R
P R LD R P Y A [ KA IR, R
BT BT, X A B o AR
oA TP, R DX A A TR £ 4T i 3 14
SR E o A, ARSI SR A R A AT
Ag-NORs FI C- Xl i [ B 1 1) e o (A A U AIE
AT TSR, BT A A IS A 36 £ 41 i 15t 4%
2 ARG | A B e e AR IR 5T DL KA

Yis HER: 2011-09-16 @ HEA: 2011-12-19

MHERPRERD: A

B AL 7 S TR B B SR
1 MRS I
1.1 ZIewrat

SEIG AR A BT 2011 4E 5 A A RS
ORI T, BRI AR A B, dhe &,
TR HLZ 200 g SEUHITE 57 T r KR W)
SRR O SR LI B RE EL
12 SREAHZE

FEEIRANEE  SESCRSIIAR
2, FAREREAR: #2208 10 pl/g REERIKIMIL, #F
DL 10 ng/g £ {4 A & B350 7 S A ) .58 K (PHA) .
3.5 h ), ¥R 1 pe/g MR I HBOKIIE, 15
min Ji5 5Y SR, Bk B A A B, 4 500
r/min BOYCEEANNE, WA 0.075 mol/L KC1 ¥
37C/KIHLE 30 min, &0 J5 IS ELH )Rt
FG [ 7 VR % IR E 5 20 min, 25 A EAE 2 Wk,
YRS O J BCOTTE, A 15507 C 1 78 - o G T
T B, R A R A R R A B B, A

BEITE : HE AARREIEATH (31060355); 4l FBHE BUER 4635 H (2009GB2E200302); 1 i il B2 58 AR WriT 4 &
ZE RO B H (20100115); 1R RFRMIFE sh 24 BRI H (kyqd1017); R “211 T#&” B

AR QT & B B H
BIAEE : £, E-mail: sfwang1977@yahoo.com.cn

http: //www.scxuebao.cn



648 Ko

36 &

S

WREAT K 3 Ik, AR & .

ZE D et KPR AR 2 Giemsa QLR 4L fa,
J&, BT R U AR EECKk A AN
AMPRE 100 443850 KA H A 24, FE R EE R
PEATITEL, G343 W o B e A1 EC A Bt 5 1A
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Brasdli i, THn B es Mg A I

C-HEH 27 SCHR[8] R4 75 12 s A1 A& i,

HASBTRANT R 2 1 pbn A 2 e 1-2 A,

WALFE 12 s, B R T 62°C 2xSSC HAbFE 2 h )5,
FLLL 10% Giemsa YLy YLt 30 min, FHXGEACK DY
Ryt T, BRI TS, EEAEE TSR,

2 4%

21 HEKARGREEEFZE

—fFEHFedm i XA B 100 4
A3 HC R AT 0 A 2R TR TR, S5,
AT 75%0 0 73 S48 ) A5 AR R
k48 4k, HHUL AT LUK A A B A R e e ik

BOH N 483 1),
R ki 7 YEBUE ST W, & 225 58
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Tab.1 The diploid chromosome number of E. bleekeri
e GIREH (2n) <43 43 44 45 46 47 48 4 50 o f
no. of chromosomes total
IHAUEH 1 1 2 2 9 4 75 3 2 1 100
no. of metaphases
Frei FI AT % 1 1 2 2 9 4 75 3 2 1 100
percentage

®2 HRAHEREFERNKERLDMELAR)
Tab. 2 The arm ratio and relative length of chromosome of E. bleekeri

i HIX Bt ) iy HIA Bt )

chrorrrll(c)).some relative length arm ratio type chrorrrll(c)).some relative length arm ratio type
1 5.27+0.09 © t 13 4.13+0.04 0 t
2 5.15+0.09 Y t 14 4.03+0.03 £ t
3 4.88+0.07 Y t 15 3.93+0.06 Y t
4 4.81+0.06 0 t 16 3.90+0.06 0 t
5 4.75+0.06 © t 17 3.87+0.06 © t
6 4.66+0.05 © t 18 3.83+0.07 © t
7 4.59+0.05 © t 19 3.79+0.06 0 t
8 4.47+0.06 Y t 20 3.73+0.08 £ t
9 4.43+0.06 Y t 21 3.64+0.09 £ t
10 4.36+0.06 0 t 22 3.47+0.06 0 t
11 4.234+0.06 o0 t 23 3.22+0.09 o0 t
12 4.16+0.04 0 t 24 2.63+0.08 o0 t
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Fig. 1 Metaphase chromosomes (a) and
karyotype (b) of E. bleekeri
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Fig. 2 Metaphase chromosomes of
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Arrows showing the NORs on chromosome No.24.
3 1ie

FA, Gi A A s e, S g ek
FEAKZALNY 24 Fhofy BE 00 e (AR 0B 2T FL
48~622%, Hoep gy 13 R T B5TE B (1 R LG %
(2n=48t) % 48, H s 11 Fhf BEa 0 Y (AR R B0
SN = R PR Sy ik A B Y e R 2 rh B TR
Z WY R TR A 2R RN R 22k g (R, G

“

- (\-‘:“
—y
o 2 Ay )‘.‘s""
#% »
7
3% ﬁ&
o U ‘\'\ ‘r..*
, ":. -
t-gg
QA »

3 WIRAREFHSHEC-H
Fig. 3 Metaphase chromosomes of
E. bleekeri with C-banding
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A study on the karyotype, Ag-NORs and C-banding in Epinephelus bleekeri

CAI Yan "%, ZHOU Yong-can "%, XIE Rui-min ', XIE Zhen-yu ', FENG Yong-qin ', WANG Shi-feng "

(1. Hainan University, State Key Laboratory Breeding Base for Sustainable Exploitation of
Tropical Biotic Resources, Haikou 570228, China;

2. Experimental Teaching Demonstration Center of Marine Biology, Hainan University, Haikou 570228, China)

Abstract: Epinephelus bleekeri is important in commercial fisheries of tropical and subtropical seas. It has
been broadly cultured in many Asian countries, such as China, Japan, Vietnam and Malaysia.Despite many
studies on its culture techniques, the detailed cytogenetic data of this species is still lacking. To add E.
bleekeri cytogenetic data and lay the foundation for grouper chromosome evolution and breeding studies,
the karyotype of E. bleekeri was studied in this paper using multiple methods, including Giemsa staining,
Ag-NORs and C-banding. The following results were obtained: E. bleekeri had a diploid chromosome
number of 48 and its karyotype formula was 48t, NF=48, and sex chromosome was not observed; the con-
stitutive heterochromatin was observed at the centromeric region on most chromosomes; but only a single
pair of NORs was detected at the paracentromeric region of chromosome pair No.24. Based upon above
results, it is concluded that E. bleekeri was relatively primitive among genus Epinephelus.
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