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(BEFR R IR 2 BE, AR R AR W o K A R SR U B SR 6, AR ] 361021)

BE: Y TRER B EEaRAHNEM EH T, EBAF K KR Z K (fluorescence in
situ hybridization, FISH) tb 3 & (L 7 JE [ & 4 8 F0 K # # 18S rDNAF15S rDNAW) 447 FFAE .
GRXW, BlMate s K& ek ZONMA D KI18S rDNAF1SS rDNAG & tho- /i 4377
WHHEERAKZR. BITAHEHZENR N 2n=48t, & 4 FN=48; ¥ 3f18SrDNAfE 5
A TIE L ERER;, BHSSrDNAG S0 A T3T L ERTFEL R, KEAKHE
AN R K 2n=2sm+4st+42t,  HFN=50; ¥ 3 18S rDNAfE & A7 T 185 4 6, 1K 45 &F 35 3 ;
58 rDNAfE S9~113t, r—X o THEE S, He2Bom THELEmREE R, &
AHMEEERARFETURY: EAGAENEBBARE, MAZERERZREY
VRZL R ER I/ R ET AN MR B EE E WA A fr18S rDNAR A7 # R &
AR, WO FEAEZN, TSSrDNAG S WA R BFAE S EWHE T, A
RERBRT oYM EARAYNENG TN, A #H—FFRETEELTHREZEF

HREET E.

KBERE: BN akhe; REE; REMK; KLRMLER; rDNA

FESES: Q785; S965

e KR B E B Uk P ik 7R
e Bl b e A= R0 AR W AL R o R 22—
I, HRE YRR AL B 25 5, AT LABESR )
PRI AL AL L, IR R E R Gk
R g AR B, o W Dy 5t A5 B AR SOAH DG 3 e
WER PR AL B s . A B Bl (Sciaenidae) SR &
¥ B (Perciformes), 7E4& AR AN A E 671 B
283 Hf, AP E S A 17T R 302 4 F
Hop v 22 28 0 1 A P57 0 R B R A
24, OB RN A E MY 38F, FEEG T
F% Y fR7 B AR 5 NORGE fr ™, AH X TPk A Jie 1)
SrFEYE . RS ME RS, AE A
R C I B S .

MRV 24 A8 (fluorescence in situ hybridization,
FISH)J& 201 20 804 1K, & Ji e >f 240 i 38t 1% “# 4 A1
T H, A RE L N T 028 40 i 55 4% 2 oF
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RS B 7K 7= A BRA mI SR, MEREAS SR . ML
Sk B A 22y R Y R L Tk B R
SEFNIE

1.2 RIEFRMFER

JE 1T ¥ I £ 0 K 3 £ 1Y 18S rDNARY R 43 4
57751 J2 5S rDNAFR) 435 2 5 DX 1 1] [ X7 5] 38
I PCR IS F v b3k 45 . 18S rDNAWISIHIF (5'-
CGCGCAAATTACCCACTCCC-3")FIR (5'-
CTGAACGCCACTTGTCCCT-3") &M 4k £ Fh
K1Y 18S rDNAJT ) W PR 57 X 31t 5S rDNAT|
YIF (5'-GTCAGGCCTGGTTAGTACTTGGAT-
3)HIR (5'-GGGCGCATTCAGGGTGGTAT-
3N YE A MRS5S rDNAYR Y X AR ST 51 %
Tt PCRAISFF 5w B 19 75 v [R50 35 S8 B 4 ok
P AR IS B 18SHISS rDNA Bl 11555 2 1 £ M
B A RIS .

FISHAY 2 7 AR 4l SCR U iy ik, BAK .
Ye (o K AET0 °C 70% 1y HY I e /2 xSSCAS P
2minfi, RINCEEFBIAK; HEINA L AL % op
W (5% 413 H A& H . 50% 1) 6 iR R &5 .
20xSSC)Hr, i #R A M 5 i I AE gL ARl A L
HT37 ClR A AAC i A RE, Hl A
1E37 °C 50%H Bl /2xSSCH 120 min, 2xSSCHI
1xSSCH1 45 %20 min, 4xSSCHI¥ES min; HH L
b5 -2 P (Roche) Ml A #) % -Alexa fluor-
488(Invitrogen) 73 il >k &k 7~ #R T I (14 Hb &5 2F brid
FA M ZARiC; & DAPIEL PIHL 96 06 2 i & A
il E= e

1.3 EREUEMEGLE

FHPE 6 i 185 (Olympus BX53) W H -,
CCDHfi B (Olympus DP80), J3Hi K 1 ity v 30 AF e
4K &l A J1 Photoshop CS6#X {4 HE1 .

2 4R

) B8 FISHAN XA FISH R 78 5 7] 14 i 1
FR 85 f1 v B Ye {6 K E 18SHISS rDNAFTFE A B
(EIML-1~6)o Yy o R B e HE 51 o A% A T (T e -
7, ®)ZER IR, BT RO B A () R Y
I AGARR YL ik, o, BT g e ik 4
Tk i T 22 RO gk, %A Xl 2n=48t,
FN=48, K faf7F7E B M UEgak, m1ss
Yk, ARAR N2n=2sm+4st+42t, FFAL

FN=50(/¥ fiZ-8).

18S rDNA FISHZE R o, & 1T A 4 fa ik
WYk LY G —XT18S rDNAfG S, A7
FARFENE . EITAL A 18S rDNAfE 5 434 T
FUAK e KB 15 G AR (Rl (B -1, 7), 1K
19 18S rDNAfE 5 534 T A8 MG 1 185 YL Ak
(sm)Fe O RSB v R (K -4, 8)o BbAk, TEMAS

P b RS E], 18S rDNALE 5 1 58 B 7 [W) J5
Yot IR FF A 5 o

5S rDNA FISH. 7~ , 1T H I fa fl K 2
5S rDNAfG 5 1y i X AEfE R 2 5%, IRIAE
PERCH R A E B ETT AR Xt
5S rDNAfG S, T35 et 5 22k X3k, 15
R AR R R Y R R AR AR 22 (B -2, 7). K
HAO Y 5S rDNAfE S A 9~11%F, Horb3xd o fHYE(S
SO T I3 Y R I 2R, — UK A
SO T IS Y kg 2k, HARS~TES
5 S, ELAE )R Y o R (] B AS ) v 300 A 1]
AR S (EI-5, 8) WAAFISHE 2, JEITH L
81 1R A8 0 W TP DN A R BAT [6) 22 P (B il -
3, 6).

3 iR

A E AR B A B R E T, B iRE
AR ARL A 238N, 3R A B A K
2n=48t" M S A PR % 3 g P D 00 AT DL A
Wr, 2n=48t& A\ MBI AL, ] Al
MR LA 3k 2n=48t, FN=48, 5 & ki 5
IR — B, KA 2n=2sm+4st+42t, &
A T SR Gt A, SR ER R A A% T 8 Ut £ 1K
AT BRI AL . XU e (6 R ik WL F 70
K 41 & fa(Cynoscion arenarius)?” . = 8UR A1
B £1.(C. nebulosus)” . 5 [ W 41 1 i1 (Plagioscion
montei) " HIJE 25 41 15 1 (Umbrina coroides)" "% H
flafha Ew A, RS T RE KA
RERER, EAaw, RAEAEM0, REAH
g R G KE LE T ARB 3, B3R 5&
AR E Y FTUL, Gy R E A A A O [
WA oy s Basr A, P RTRe 54 E sl
19 A e A= R AE OGS

rDNAJE fie ' JH ) 73 1 40 8 A% 2 AR ic 2
—o FEEAZAEYT, rDNASLEE PRk ST ) 3 A
%, WHEHICH 5 N45S rDNARISS rDNA, H
H1, 458 rDNA%it528S rRNA . 18S rRNARIS5.8S
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FRNAFEIR , 45S rDNAIAT B 1T L H o384
H (4N 18S rDNAWEG A HEATFISHAE A, b ] i i
SRR L A B CMA3 YL 8 i /R B AT g i
18S rDNA (B NOR)E {7 () A1 15 fa L 1250 (10 45
ITE G AR F ), &R —0 8D 7
SFIW B —45S rDNA A2 0958 B 2% 5 1)

FP oA e b, G AR )T A 22K X SR
A1 8 f118S rDNA (BINOR)S i [ E AL, {HK
B A0 P R B R R A B S A 0 A A TR R i S
I3 B A BE 45 ¢ A1 B F4.(Ophioscion punctatissimus)
(GR1)o X—&REUCGIEN], Foef g ki
R 8 R A Y AR A

F1 AEEMIDNANREESH

Tab.1 Chromosomal organization of rDNA in Sciaenidae

NOR(&45S rDNA) 5S rDNA
Yo %7 NOR(or 45S rDNA) 5S rDNA SLLkik 27530k
species karyotype POE¢ fir & POE-3 (A= synteny reference
pair location pair location
JE At 48t 1 Ist, PRX 1 3th, TER N AW
A. amoyensis this study
Kk 2sm-+4st+42t 1 18th, TER 9~10 - N PN
L. crocea this study
E P - Yausxi] 48t 1 Ist, PRX - - - [13]
Menticirrhus americanus
HENECD o - = 48t 1 - - - [14]
M. littoralis
I IRBIE 48t 1 - - - [15]
Micropogonias furnieri
FAR Bt 48t 1 1st, PRX - - - [16]
Nibea mitsukurii
iy el 48t 1 Ist, PRX 2 1%, TER; Y [5]
N. albiflora 4% STL
BiE w1 48t 1 10th, TER - - - [17]
Ophioscion punctatissimus
i ey ff 48t 1 2nd, PRX - - - [17]
Pareques acuminatus
5 K 2m+46t 1 - - _ [4]
P. montei
LV S 48t 1 24th, PRX - - - [18]
P. squamosissimus
FR B #0471 48t 1 Ist, PRX 1 PRX Y [19]

Sciaenops ocellatus

TE: HIXTALE S % Gornug™, TER=IT3i# 22K Y (IR K LLROR 3 i B IOOR B, PRX=E AR < URBE MRS . Y. 42, N: &

Notes: TER=centromeric termini of acrocentric chromosomes or terminal on the p-arms, PRX = proximal, refering to the Gornug®. “~ indicates that

the data are not yet available. Y: Yes, N: No

FAXTF18S rDNAE L, #2558 rDNAE {1 1)
Wb, MABIEL BoR, fES5S rDNAGY
i A FBCARSE, 89.7% T[], SR,
114 .58 rDNASY A o7 B 5 B0 AR K 1 Fb ] 22
S REMAI~INGES; BAhiaA2X5E5;
JEITA G AR LA A E D ES, B
18S rDNAW) Rl 2 AEFE 22 57 (3R 1) o R EUrDNASY
A7 ] 22 5 00 BIL I AT BB O A e T 19 A FH B TR IR
Yoo ANV 58 S5 SR A A WA LR
18S rDNAGT AT SR GRSF IR 5, WAL AR, A e
T B4 T A2 S B0 B 4SS rDNAST A B Rh
[i) 7o BE AR L ) B 2K

HAFEEM R, TR RE 0L R7EE
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T i e v B WS B 20 r DA 5 1Y) 5 B AE [ 5
e o (R IBIAEFEAS S o rDNAP 5 53 106 5 52 11 i o
i H 5 O F AR ™, T HrDNAK 55 & 5
PR S e LA SRHK, 23 (2 i rDNAAY 53
Lo F AR X oy e A AP 22 8, S ELrDNA
A OTEE IR L . Je@ iR, NIk, rDNA
7 AT S B e 00 A S5 25 A 40288 R R i LT
55 rDNAKH IR Y G 014 S5 25 7T B8 5 BOKR 3 £ 4%
YA S ) 2R (e 2) 0 KB 0 A% B W REAT A
S R T N T R i N N D R S T Il
FAERE IR R L K 7V 2 (S 1 R & VTR 5
TR ] G WL B R 5 . K A R 2 3
J2 15 5 FO 3 A (0 rDNADE 85 2 1 R b OG5
(6135 et — 05
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R2 KRBRBHFREMRERLE
Tab.2 Summary of karyotype of L.crocea

FHRLR R [ZHULYNN 27531k
source of materials karyotype reference
TAE IR BRI 2n=2sm-+4st+42t [6]
breeding base of Ningde
JE 1K el 75 5H HE 2n=48t [29]
breeding base of Huoshaoyu Xiamen 2n=2st+46t [30]
HHERX 2n=48t [31]

the sea of Guanjingyang

PR (SR
the hatchery of Daiqu stock of

2n=6m+6sm+36st [32]

Tangtou Zhoushan

VL IR AL 2n=6st+42t [32]
breeding base of Lianjiang

Sl FRE S 2n=6st+42t [19]

breeding base of Zhoushan

gE LTk, A G a5 K 7E 2 U
B 18S rDNASY A5 F15S rDNAGY A7 45 3475 T ¥ 17
TER R 25, JE ] A L3 B R iR 2% A Ay
(TN S L Y R E S R /R
TER G0 & A B AR o 25 Hofh A gy fa
PIWF I R R, A B A A% B F18S rDNASY
i SRS, AU B R FEAE A2 4L, TTT5S rDNA
L 250 53 A5 A58 XA A o BE R R 1A Ak,
AT RE S T BOA B R IO 2+ T B AR B )
BRI, P REZ T A S rRid, e
5 8 T AH O 9 Al B st A% 2=l R i — 20
W RBFFE R G, nT LA 4 i RN A
AL O AR fk , 48 7R 5 80X B8 45 1k A AL 1 B
HAe A adt b e .
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Comparison of chromosome mapping of rDNA between
Argyrosomus amoyensis and Larimichthys crocea

LIAO Mengxiang, ZHENG Jiao, WANG Zhiyong, ZHANG Jing, LIU Xiande, CAI Mingyi "

(The Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of Agriculture,
Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: Ribosomal DNAs were mapped comparatively with fluorescence in situ hybridization (FISH) in
Argyrosomus amoyensis and Larimichthys crocea to explore the variations of karyotype microstructure among
Sciaenids. The results showed that the karyotypes were quite different between A. amoyensis and L. crocea
referring to macrokaryotype, and distribution mode of 18S #DNAs and 5S rDNAs. In A. amoyensis, the karyotype
is 2n=48t (FN = 48); single pair of 18S rDNA signals were mapped at interstitial region of Chromosome 1; and
single pair of 5S rDNA signals were located at proximal region of Chromosome 3. In L. crocea, the karyotype is
2n=2sm+4st+42t (FN = 50); single pair of 18S rDNA signals were mapped at terminal region of short arm of
Chromosome 18; and 9~11 pairs of 5S rDNA signals distributed mostly on centromeric termini of acrocentric
chromosomes or terminal on the short arms. Together with the available cytogenetic data of Sciaenids, the
following conclusions were drawn: (1) the karyotype of A. amoyensis represents characteristics of ancestral
karyotype in Sciaenidae, while the karyoytpe of L. crocea was derived from the ancestral karyotype through
rearrangement and transposition; (2) the macrokaryotype and the location of 18S rDNA sites were rather
conservative in Sciaenidae with several exceptions, while the 5S rDNA sites varied dynamically among species.
Hence, further studies to investigate microstructure variations of karyotypes among Sciaenid species with FISH

should be encouraged.
Key words: Argyrosomus amoyensis; Larimichthys crocea; chromosome; fluorescence in situ hybridization; rDNA
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10 pm 10 um

-

19
10 pm 10 pm

Elh rDNAZEEITBEHEMAEZEG LG EHEEREN
1, 2, 3: BlIAGiahiis: 4, 5, 6: KA Wi 7. BErioaiaziy; 8. KEMZL,; 18S: 18SrDNA, 5S: 5SrDNA. Fx
=10 pm

Plate Comparative location of rDNA on the chromosome of A. amoyensis and L. crocea

1, 2, 3: metaphases of 4. amoyensis; 4, 5, 6: metaphases of L. crocea; 7: karytype of A. amoyensis; 8: karytype of L. crocea. 18S: 18S rDNA, 5S: 5S
rDNA. Bars represent 10 um
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