Korean ]. Ichthyol. 1(1,2), 35~41, 1989, ‘A, 1(1,2), 35~41, 1989,

i 2HEe R, DNASEI 2 =7]d A3 HWE

ERF - WA - FER
FUKEARSR W TER - BIUOKERRE SRR

R FARAE w7 HE A7 d¥oz A AE Pagrus major, 5% Oplegnathus
Jasciatus X A5 Acanthopagrus schlegeli®] 3%l tlsle] genome size, #o H-3 o
Ay e AR A o e
1, &7 3%°l genome sizew= =-% A3l AEL 1,287+0.092 pg, SEL 1,274+

0.050 pg 28] ZHAE2 1,237+0, 051 pgol %l
2. 47 3%9 A 9% 78 A#, AEL 20, 78+1 27 pm*e 2 3% F s}y zFow,
EEL 20.63+2.11 um® 283 FHAHEL 20,56+1,92 pmPe . spA &gro} FEzlol
ag] & zelE Rolxls §krh
3. B Aol AEH 3% off 2T dAA 45 2n=48|%lon} #HF L Mz 2 HE

< acrocentric @A 2 TS Uy EFL 149 submetacentric # 234

acrocentric JMAZ, a8lm ZAHEL 449 submetacentric = 2042 acrocentric

chromosome2. & T4 5 o] 4t

olate] Az & uf A~ 3% 7ot A3 FASE pericentric inversions¢] A AAH o]
7t dolwts Aoz Az}

] B

o FollME-e KX EF 2 quantum evolution® YulH o2 o A 9of o
v EAStE AN FEAHe] Boke w4 (polyploid) & Z&stE
71 #toll 23] genome size(thaploid DNA content) W3 23S AA A3gyPs Ao o= x
31t} (Ohno et al., 1968 ; Ohno, 1974 ; Park and Chung, 1985), olof] AR Fe= Zujo)a]
% (species) o dA4A % 2 d¥s AW DNA ek aeja AlZ 3 49 3-7]% ZA}
e offe wdHAE wIE o el =% F24] =19 (Bennet, 1971, 1972 ; Gold
and Amemiya 1987 ; Szarski, 1976).

gene duplication

Eo]B Perciformes o] F £ w]$ thoksl £og FA=H] Qz o EEAA =3 B
ot (Chung, 1977). 2 Heol %3t A E  Acanthopagrus schlegeli, 5%  Oplegnathus
fasciatus H ZE.  Pagrus majore ZA A0l ¥ olFozif HT FAYAFTor 43S
W gleh, zEv F5FE 2 AAe] vlad we HAEe] w2 Al Adeoksle] 3

Ao}, fAFol W9 27 wlEol (Moav and Wohlfarth, 1976), 47 ol F52 SAx=

2 dTe e TEFAAEY 19874 5 A S AT AAY
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2 AFE FAASEA SWA 47 3% 2 FAVAE W Foz JANZHE ¥
@ A W E2 HFE ATAE B A AZFAGA W Axsen 14 4
A shiet,

MR ik

L%

2 AdelA Aed o153 HAETH EF
AZdatolq £UD Aoj 2 A4H Ao
o,

e AddetolN HLH Ho}E, 2eln FEL
2 AfAA ASsHA dFAaE A3

- S

| DNA &2t DNA %82 Labarca and Paigen(1980) &| wHjol 2]A A7) 3%¢ d
Aoz 7 AL 1mle] S AH AZ4ES A4 F Hoechst 332588 GA3sle] 33
spectrophotometer& o] % &3 =& Z2As gl ol= <o A=< DNA type IS I5F DNA
2 AL ed, 2124 oJolo dx ddE AHde FUdS Yo DNA &4s F
A5tk

#o] 37| e 27 AL AE, AME E E5Y H2PAL A3 sEtelzod =
23l & 95% ¢EE 1432 Giemsa =+ May-Griinbaldt giemsa S0 2 JA3 F 7
v} 7] &toll Al micrometerE 17HAI 10070 olAte] AP AXTE Haslgdo,

A A, AAE W EF dA4A $42 Kim et 0l (1982) 9] wol oA ARz
& o4 direct-method®. GAH TEE AAN, 44T LLE Go1F A4 1A

354 countable metaphasezt-g tjAloz dMx 45 Fidr, WP HAL 93
idiograme] =42 HulAd AAL Aztsie] iyl FAA e AL Levan ef al (1964)
9] 71l oAz

& e

L DNA &2k : A7 352 DNAZS oo Cyprinus carpiost ¥|ng A= Table 17
-7t} Table 114 ¥ %o] HE2 WUl genome size: 1,287+0.092 pg, &9 AL 1,
237+0,051 pg, Bl ZAAAEY A%, 1,2371+0,051 pgeEH 3F Ztol & AolF Molx
= gkgko} oJojof ulEl <F 70% Aol EHdHon, TLHFHo “]3}“1% o 35% A=

+
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Table 1. Genome size in P. major, O. fasciatus and A. schlegeli

Relative amount Relative amount
Species Genome size of of DNA to mammal
DNA to carp (7.0 p2)*
Pagrus major 1.28740.092 73.96 36.77
Oplegnathus fasciatus 1.274+0.050 73.22 36.40
Acanthopagrus schlegeli 1.237+0.051 71.09 35.34
Cyprinus carpio 1.740+0.032 100.00 49.71

* from Atkin ef al., 1965

& A3 3%F 2F 2 AolF HolAE @gkont AEe) 20,
20.63%2.11 pm® 282 ZHAEL 20,56+1,92 u

o
F & AolE HolA gktH(Table 2),

8o 27]: 9e) ¥9§ 7
78+1,27 ymie 2 7}3 o
meolgich, B FHAE o4

Table 2. Nuclear size in P. major, O. fasciatus and A. schlegeli

Species Surface area(um?) Volume(um?)
Pagrus major 10.27+0.51 20.78+1.27
Oplegnathus fasciatus 10.2710.43 20.63+2.11
Acanthopagrus schlegeli 10.21£0.53 20.56+1.92
Cyprinus carpio 15.06+0.26 32.86+1.19

HAMA : Table 32 & Adol ALH 359 A 45 Hehd Zo|c}, Table 304 2%
o] 3% =¥ dAAl 4+ 2n=482 vtebych, #Y EAAR (Figl), #5e d4A=
acrocentric chromosome 2.2 FAA 5 o] g, 73 & 149 acrocentric chromosome°ﬂ
satellite’} #A=HAG, EF59 749, 1%49 submetacentric chromosome® 2342
acrocentric chromosome 2.2 F-4 5o 3lglor, E3] 149 submetacentric chromosome
o] miglefl & satellitert SR 2HAES] A-$, 449 submetacentric chromosome 3
20491 acrocentric chromosome® & FAEo] glglon, AEx nlisizle s}x & 149
acrocentric chromosomeol satellite’} €3l th, FE3 S5& ¢4 7ol heteromorphic
g GAAAE HolE o gl A dAAE SR ¥ ez JElgted, A E A$

e 4AE e AL 2 4 dAA) 2AGFE s 2akeh

2

Table 3. Chromosome count of P. major, O. fasciatus and A. schlegeli

No. of Frequeney of chromosome count
Species specimen

(F+M) 44 45 46 47 48 49 50
Pagrus major 10 (6+4) 6 7 11 19 406 4 2
Oplegnathus fasciatus 8 (4+4) 6 17 40 605 8 4
Acanthopagrus schlegeli 6 (0+6) 7 10 23 456 4
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Fig. 1 Idiogram of P. major(a), O. fasciatus(b) and A. schlegeli(c). Bars indicate 10u4m. Arrows
indicate satellite chromosomes.

% 2%

o] Eol glo] genome size?] Wolx Fol =z} 0,1 pg~124 pge 2 wi$ thekdle] ¥ uE
o] gloj 7+ FAAS AAL wslE o F84] Hla gle, diAE 1,2 pgel genome
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size® 7t2 Fo] BL 4% A ¥} (Hinegardner and Rosen, 1972), % <17+ Az o
Bl52gk kel DNA @3¢ Zhe Aoz yelgoy, #Ee] 25 ®o & 4
o7t aA vehd, oy AAA F FAHAY AR £A4H Hol oldr} 2=k Ohno
(1974) = AAA F, =A4FL B DNA g 71Ad F2 Aejstd 4 =)o4 =5t
b= A4 F DNA 7tarh bdoe 714 S A7) & ukgle

Ho] A7 genome size I Al X9 Z79} WASA Adso] 9IS Wrie| Alzel A
HAboke AABAZE o FE ASHAA A Ade] Udrh(Szarski, 1970 ; Park and
Chung, 1985), Qo g A% 9 @e Exdql a7 AFs]E 7|22 dejxf 9l o
+ DNA @&Fe] 572 dof 279 Zzta dxs+ P4S 2o (Szarski, 1976). °l 2
& AAREH £ AT AAs WS AAEH AT 3T ol F ol AR F WLt
gene duplications-2| 7|2t dojux] ke Aoz Azt v Bojol Cobitis 4 o
Foll lelAe viaA 2oz Pe Astayd F EolsiA A AL Ya e 25 7
4% ¥ glrh(Schmidke et al., 1975; Park and Chung, 1985), %} 2 Jeffreys and Harris
(1982) 7} A1 =4 ¥} 3l DNA Mz 2 o4 FAx vldFxe $4S 53 SAUA}
o A4 o ABAHE ol F Aoz soiE,

A Aol 2k 20,000-23,000 F o} F7F EAstw o] F oF 14001 Fo Wid A7} u
5o} glch(Manna, 1984), ¥ AT AelA R3d F £ AFEF} SEL ofn] YA
AAA 7 2as v 9lew, % /‘454 3% Az ¥auolrh, add HEY Ag, YBA
< 2n=482 A JAA| S+ E A7 dxs} #PL 149 submetacentric chromosome
28| 2349 acrocentric chromosome® 2 R 3 =o] glo] 2 odF 7Axtel Alo|slodc}
(Nishikawa and Karasawa, 1972), ©°]& olulx large satellite® 7}3 1482 odalz2
submetacentric chromosome2. 2 #A-% 523 Aoz ZZx1} YEilol] fd o] A
Aldotd J28g A5 & 4 gleds A4,

Ohno(1974) & ol f&4te] dMA4+ 2n=48°]7 =5 acrocentric chromosome® & T4
HAe Aoz 714 & vt ok webA AEe]l Ay 3% 2 A primitivedt oA L s
AE A AT 5 g 9] G AFE FES genome sizest 3FE A 2 A
GFet o] & R SE Aol obd st AzE

G AAl Au)d (chromosome rearrangement) & o] & ZdE 719 Aol glo] o> Z o
T NFez AAST Yrh, £ QAT AYRA AR, HEH S5 AL clx 149 dA
A =ke] Az zte]s} Y} F Z7lol& pericentric inversionol] & A 3pr} o] o]z
o2 7", o]$7] FEo o] 142 submetacentric chromosomeol satellite”} &)
T A5 24N H 2 o B S SN s Aos Azdse vz a2 gass ¥
ol do7l ZAer FEHId ZAHEFY H$E satellited: A QWA 7F acrocentric
chromosome’]l Ao 2 Mo} EFogte APl vt AEo0z B 35S A

2 A7Em, 44¢] submetacentric chromosomee] 9lo] A7) 5& = =3 EE 7%«] o

A=
o A4E 2

©
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Karyotypes, DNA Values and Nuclear Sizes of Several Scups

(Teleostomi: Perciformes)

Dong Soo Kim, Im-Gi Jeon*and Jong Kwan Lee*
Department of Biological Science and Technology, National Fisheries University of Pusan,
Nam-gu Pusan 608-737, Korea ;

* Fish Culture Division, National Fisheries Research and Development Agency,

Yangsan, Kyungsangnam-do 626-900, Korea

An examination of the karyotypes, DNA values and nuclear sizes of three scups was
undertaken as part of the study of cytogenetical evolution of order Perciformes. The
chromosome number 2n=48 was the same in all three species but the numbers of
chromosome arm were not identical. The distribution of genome size and nuclear volumes
among species was continuous ranging from 1.287 pg and 20.78 um?® for Pagrus major down
to 1.237 pg and 20.56 um?® for Acanthopagrus schlegeli. Above results indicate the possible role
of pericentric inversions in the karyotypic evolution of these species.



