537 BT
2013 47 A

Koo R

JOURNAL OF FISHERIES OF CHINA

Vol. 37, No.7
July, 2013

X E %S :1000 -0615(2013)07 - 1002 - 07

DOI:10.3724/SP.J. 1231.2013. 38481

SharEes ik C 50 rDNA EfiL

o g |
x| s

ERA,

e,

A8

Bk,

(1B 2 2K P2 e, AL S AR M K B B R T 2 S5 % A JET) 361021
2. W T VE S B K B WL 1L 316004
3BTRS SR B A BLT] 361005)

WE: YT RE B E RN RAF, LR A A Ba(OH), 4 2 B R T 4 204 # 3 &
Ry C#, I 7 ok JR AL 22 & 4 # (fluorescence in situ hybridization, FISH) #F % 7 #Z # & A T
A DNAZES O GHEHTHEER LN BBESNE, RAZRE R, X AMLERAE 4T
MHEMELERERMS M T FHELELEER, FAS A RERNTHFEFLELERS
THHELufEeEZE(m/sm), CEFERE T S HEERARENELE CH,5~T 3t
Pk EHPHME SSWmBCHF I HLEEER EARBREERRSNEE C AW, FISH 5
MRz, gt LeR s HEAI4NKTHE DNA L, AL T2FEE(2S).7 5
WE(7S) 12 5@ E (12S) 1 18 T KB (18L) tysm ¥ . #F % 4 R & 4% S04 # % 6 1K HF R 42 1
THWHESHIE, AR - FHARP AR FOLERIATHEL RS LRET AR

KEEWR: s FEERTA; RUREMER; %K DNA

RESES: Q786; S917.4

e (0 14 J2 35t 1% W) o 1) 800, % € IR 20 B 02 )
ol i) o 35 A% R M. R 5T G R T LS ) A
FE TIRE 220 1 R A W AL BIE 5 B AR 00 st A% 2
WM TSR, o Z R T B MR A
AR ZH 45 1 45 SR % 5 4 AR AR 4k [m) I AT Sy BF 5
TR 20 235 1 0 1) R ik IR 2 S AL BEACHE 22 . & X —
A AR R, PR e R 4 Y 4 B R IR A
WF 5T G (o A A% R0 | DR 24 A 24 0 5 R o7 1) 1 2
A YR 5 R BB

4 2 P840 ( Haliotis discus hannai) | J& AR 30
Y117 (Mollusca) | & /& 49 ( Gastropoda ) | Fij £ V. 24
(' Prosobranchia ) . Bowm B 2 H
( Archaeogastropoda ) ., ffl £} ( Sisoridae ) . f#fl /&
(Haliotis ) , &3 [ H i % 5 £ 55 K —Fh i, 20
142 80 4R AX, Arai 45 R IH T 4 S0 B 1) 4% AL
A WA SCR 00 5 A 36 SR AR B A KR 2n

WrEs B 29 :2012-12-11 &£ E B #1:2013-0326

XEPRERD A

=20m + 16sm 48 20 3% 1 (1) 4% B B0 o =A% A
B MEAX K T T 45 RS R R e A 4 R %
SEBE T AR L SR, Hhy T A S 6 G e 1k
P AAAEIE A I A BE 43 A i 2L I g B 44 (R
T LU FAE X 4 BE A 2 RO M HE B B . R UG,
A5 FIH Ba(OH) , 4k B 5 /R 4 80 8% 6if) C 47 , If:
Fl O %% % JF v 4% 22 ( fluorescence in situ
hybridization, FISH ) 7 R 43 #1 K W & rDNA 2t
A S S B e o R B i S 80H 5 i,
SRy A iff 65 ) A 5 A% B0 g G e A B AR L DA 2
A6 S FE B AL B R 45 A DR A A RN ) e R TR AL
PTG R R DY

AR ik

1.1 ##
SIS R B T I AU IR AR TR A

BHBE - [H 5 N\NZ7 BRI R TR (2012AA10A412) 5 0} 2 5 SR W VL4 o v 2 32 T OB (20110216)

) 22 BB BT (2010)983 557 ARR HOR AR A

Wi H (781228)
B 1E& . # 4  , E-mail ; chke@ xmu. edu. cn

i H (2012B091100085 ) 5 4 36 K 2 [ 58 Z K~ Az A ok U1 25 -l

http : // www. scxuebao. cn



7 3 KW 45 A8 Y (o fA C 45 A1 TDNA SE {7 1003

WG EEIRGH Y o 26 DU R HTBA T 58 42 B A
3o T 7P SRR I K R S T % 4 — S L
KM G F T N T8 . 2K N E 209
)5 LA 25 wm 1 0 28 U B #5621
1.2 REFGRANFHE EFT5&ESH

Yt iR bR A 1 il 45 2% Cai %7 I8 19 7
Bio SRSUEL RN A 4 IR 2 00 25 ) AR S TOTE
0.5 g/L Fk K il % 4 ¥ /K w55 5% 40 min, 2
0.075 mol/L KCI1 & & H 1k & 4L 3 20 min,
ok IR E M E 3 W B R I AGE R [
EMRAT G, 1 min, WO R, % 1 ~
29, 25T 4 Sumner ! 3R (Y 7 0k R 4
SUELH Ciy o O AR T R IR

VR 10 DY R B H 56 4, 70 R B S
T A B IE Py 4> 24 HH, H Micromeasure 3. 3
( http: // rydberg. biology.
MicroMeasure/ ) FC {4 I & , I 1 53 J% €0 4K 1) A X
KB . F§ Adobe Photoshop Hf 41| 4t {6, 14 #g
A, 208 Levan 257 5 H A 40 2 A% o 047 e (5 1A
I3 Gl AT AR B 33 00 8 o
1.3 WHFEMER

FAVER BB AR 1 & A 2K 2 4> 1DNA o [
pHr21 A F1 pHr14E3 , 3 iy H A b ¥ 38 2 ] 34 %]
— A, Horp, pHI21A 75 18S rRNA 5 fith [X
i) 5.8 kb Bt ,pHr14E3 & 5.8S rRNA g X A
28S rRNA #ifg X9 7.3 kb i Bt FHEES 2 D
sk, Ak 115 B8 45057 & (Roche ) $% 35057 & 15t B
BAric AP R -dUTP,

1 Fujiwara 55" i 19 07 3% 4 bR 0 4 19 4
FEIMAZ S ZE mil (50% 257 1 W It e /2 x SSC)
J&i ,80 T 10 min, 4 AWK 10 min DL |, %
AR R AE 72 C 75% F /2 x SSC 254k 2.5
min, 8 B £ BEE OB K o B IR BHIE WA AR M S
B g o Rl B B 37 T st i,

ARG 25 42 T 50% H Mk E/2 x SSC F1 1 x
SSC P45 10 min /5,1 10 wg/mL avidin-Alexa
Fluor 488 (Introgen) 100 pL, O, JEF 1 h
B 5, 4 x SSC-0.1% Trixton &%k 5 min; fij 10
pg/mL  Biotinylated Anti-Avidin D ( Vector
laboratories) 100 pL, B % ¥ O, B &R E 1 h
J5, 4 x SSC-0. 1% Trixton & ¥E 5 min; f KN
10 pg/mL avidin-Alexa Fluor 488 ( Introgen) 100
pL, B E O, S 1 hil 5, 4 x SSC0. 1%

colostate. edu/

Trixton {2 ¥t 5 min, ]2l ¥ K 06 U8 ), 2% i 9
T Bk gk A mA 20 pL & 1 pg/mL
WAL N BE (PL) (P08 @ 50, 36 H O & o 72 IE
B R M (Nikon FX) R, fiff ] & % 1Y B-
2A Tl G UEG 43 ) W 558 21 €8 1 Gl £ 1A i B 4 £
MIRE 24385 5 o AR B AL (CCD) 4%
%, I8 B 5k AT 5 ALH, T NIS-Elements 1 {7
A BIEEML

2 45

2.1 $EEFZEE5CH

A S5 5 60 200 A0 FE 18 X e fadA , e £ A 4
BRI BT8R an 3% 1 iR o S0 3 6 v A b, B
Kol 5 mm @k el 1,52, it
KF2 MW 75,5 38.9% ., % Stebbins'’ [ 1%
Ry 2T7 P FIWr RSN 2A 8 X AR A AL,
BRI R R B (K K/ Ak i k)4
$70.64,

B O Ak B Y B R AL T X g £ IR R L I
INT LT, R A 220k (mo) e o {458 Xf gL A
HHEFERF 1.7 H/ANF 3.0, 5 &5 22k
(sm) Yefafi ;i 2 45 .6 5 F1 17 555 3 XYL (8 1K
MELS 1.7 RAEREEZSR, BRA T m H
sm Z[A], 0 m/sm PG, 4 A A B Y 6 R A%
BIAR o K(2n) =36 =14m + 6m/sm + 16sm, 4t
OB R T2, 4, R T BoR, G ar i i g
T2 A 8 43 G 0 PR TR 25 A 0L, AH XK B2 R 1L 4%
L3 54 Sk, 12 5 13 SR 14 5
AR, DL 15 4516 5 gL A

e Bk B Y R 2 TR AL S BoR C A, 4%
Y R X K B 3 DB Y O 25 A 5 TR e e AR 4y
KA G 1-a PR . Saciei @ik C a4
Eeepr Calf il C R C 56 3 28, H#
B COAF I A AR E , 73 A T3 5.9 5 11 5
14 ~18 548 8 X Yetafh (& 1-a, & 2) o Ifiui#fs C
RV ] C Al 1Y 70 A AN FE € o AN [A] B v 3 A
i) s 8 C 7 4r A AN, A XS R E AT 5 5 KOEF
(5L) .6 S5 (6S) .8 54 H (8S).9 5 KiF
(OL) #1112 545 (128) ERyum#s C 7o thob,
BEAS A — M T LAIER B 2 ~ 4 AN (R C A,
ST ALE T RER 3 5.6 S A 12 5 A QLA fR K
Fo B l-arp,6 5 Q@R KERM 12 5 Q@K
T 14 1R ] C ol B3 By (W) R e e 1A S 25

http : // www. scxuebao. cn



1004 Ko R 37 %
m m/sm sm
16b 4 ,
e o Y S
11b o ! 1 2 ' 3 4
” 10 .

12a y 4.% a7 ‘7—,‘\—}(—- *—KE—3
. 11a * P 5 6 7 9
17a w6 7b

15a . —m
% 3b "’1“ Ead,
% gn % “* 10 11
a9 18b )
1a 13b l\ : —o!\'.'.,'—?." —R-N p-r .-
6a M..sh
":5" by s 12 13 14 15 16
14b .
A '?14. 100 T 132 —m
8 w
*171, d ﬁaa é 2a 17
z;‘n"(r Koo
52 & 1b 18

(@)

E1

(b
W maReEhBAREE

(a)CafF; (b)rDNA FISH. #R R =5 pm; s WA G (0 (R 18] op g9 307 R G IR 755 57 B 30m e (O MR TEAZ R 1A B9 A X 0 8 (BT 22

WbRA a, HEAEALAR b) o

Fig.1 Metaphases and karyotypes of Haliotis discus hannai

(a)C-Banding; (b)rDNA FISH. Scale bar =5 pm. The number and the relative position of the chromosomes in the karyotypes are marked

in the metaphases. The left ones are labeled as a, while the right ones are labeled as b.
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Tab.1 The data of the chromosome karyotypical analysis in H. discus hannai

AR T H

AR T H

% Py %' syt
relative length arm ratio relative length arm ratio
no. type no. type
(mean + SD) (mean = SD) (mean + SD) (mean = SD)
1 6.85+0.26 1.21 £0.06 m 10 5.36 £0.41 1.33 £0.31 m
2 6.51 +0.37 1.78 +0.21 m/sm 11 5.15+0.22 2.40 £0.28 sm
3 6.44 +0.31 2.81 +0.44 sm 12 4.99 £0.32 1.47 £0.17 m
4 6.39 +0.25 2.68 +0.24 sm 13 4.98 £0.39 1.18 +0.13 m
5 6.33 +0.29 1.31 +0.11 m 14 4.89 £0.40 1.39 +0.19 m
6 6.26 +0.17 1.64 +0.27 m/sm 15 4.80 +£0.23 2.31+0.17 sm
7 6.12 +0.26 2.42 +0.51 sm 16 4.61 £0.25 2.29 +0.27 sm
8 5.75 +0.38 2.20 +0.45 sm 17 4.58 £0.23 1.70 £0.36 m/sm
9 5.47 +0.42 1.94 +0.36 sm 18 4.52 £0.43 1.23 +0.14 m
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2 Yy &e CEHM rDNA a8
FEEHANENXE
Fig.2 Diagram of C-banding and rDNA loci on

chromosomes in H. discus hannai
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Tab.2 Summary of FISH location of major rDNA gene on metaphase chromosomes in Haliotis
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Characterization of Pacific abalone ( Haliotis discus hannai)karyotype by
C-banding and fluorescence in situ hybridization with rDNA

CAI Mingyi"®, LIU Xiande', CHEN Ziying', CAI Bingbing', KE Caihuan’"
(1. Key Laboratory of Mariculture in the East China Sea,Ministry of Agriculture of China;
Fisheries College , Jimei University ,Xiamen 361021, China;

2. Fishery School ,Zhejiang Ocean University , Zhoushan 316004 , China ;

3. College of Ocean and Earth Sciences ,Xiamen University ,Xiamen 361005 ,China)

Abstract: The chromosomes of Pacific abalone, Haliotis discus hannai,were examined by C-banding and
fluorescence in situ hybridization ( FISH ) with human major rDNA ( 18S-5. 8S-28S ) as probes. The
chromosome set of Pacific abalone was composed of 7 pairs of metacentric chromosomes, 8 pairs of
submetacentric chromosomes, and 3 pairs of metacentric/submetacentric chromosomes. Stable centromeric C-
bands were present on 8 pairs of chromosome. Inter-metaphase polymorphic telomeric C-bands and
heteromorphic pericentric C-bands were found on 5 — 7 pairs and 3 pairs of chromosomes, respectively. In
addition ,4 major rDNA loci were mapped onto the telomere of four pairs of chromosomes(2S,7S,12S and
18L) . These results provided new markers and characteristics to distinguish chromosomes in the genome of
Pacific abalone,and would serve as basic data for further researches on chromosome evolution in abalone.
Key words: Haliotis discus hannai; chromosome banding; fluorescence in situ hybridization
(FISH) ; tDNA
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