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Abstract : We investigated the cytogenetic characteristics of Korean native goat(Capra hircus).
Chromosome slides were prepared from peripheral blood cell cultures. GTG, GBG, RBG and
CBG-banding techniques were employed on those slides. The high resolution karyotype of Korean
native goat could be made with the incorporation of BrdU. Korean native goat has 60 chromosomes
composed of 58 autosomes and XY or XX sex chromosomes. All of autosomes of Korean native
goat were acrocentric chromosomes. X chromosome was submetacentric and Y chromosome was
metacentric. The GTG, GBG and RBG-band patterns of Korean native goat were similar to those
of other goats. CBG-band regions were distinct at the proximal portion of the long arms of all
autosomes in Korean native goats. According to our investigation, there was no significant
difference in chromosomal band patterns between Korean native goat and other goats. It might
be necessary to use molecular genetic markers for clarifying the genetical characteristics of
Korean native goat whose biological characteristics are not clearly defined.
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29K (Capra hircusy& RF%H 2 X 47 (Class Mam-
malia), %A E(Order Artiodactyla), 2 3}(Family Bovidae)
of £ 71508 HE Ao} X% Bezoar goat(Capra
aegagrus)i} o}ZFUA® X 4] Markhor goat(Capra
falconer)) A $ej @ A2 2AATY. AH%& 193
8,000d 7o 1&g H%Ed g8 79 /ERg ¢
ot@ @Al A go]l M2y O H358 v &
e 44 7137 Wi vay w2A 5oz J)
AT G (Capra hircusye & 23] &3 &
(Bos taurus)9} B (Ovis aries)® FrAHLE UHE #
AHAE 22 ok Ak A 60719 HAAE A
§ G459 FYAE ol ¢ FASTT. B 54719
AAANE M2 ey QA4S BEAL AGH &
9 v} & FABTH . a-S2-casein(CASAS2) & ] £ RR
FAAE &, HE R AYY AEY 444 F99 &
H@the Aol ¢lA olE 715L FAFLZ B #
d4o] e Ao HHATN T H2dE 4, 9%, 4
el g dYd) B FAHoE FLH¥E U
o] o]FolA JAH o4 R B A AHE F4
g9 o] 75sA AP,

A PNSE $Eviet 259 FFo 2 9 20003
Aol gutz2 $9¥ Aoz FEFHY FUYLRE
6000 dH ZA=Z 279 AL BHYG. $3A4
AHge "EgarE s v gEE 4 3L fA9
2H¢ zton o, & % #o] glu g 4o vlE
o A7t AGE B2AYAGL O H40E 58
of ¥l3ted JAalvizte] I W Yol Hold ¥ ofY
2 A g AgAo] A3 HAAL FEE d¥
o2 3E Z4F AFAM 28 gAY oj&8 F 9
t}.
AA7A FF Y% AERA, AFA, 254,
234 R WEuAY £ YeYH BY B¥ AT
A7 QAT B3 $4%9 dBHE Y F

e FAASYE K setZe #8 AT odM o
& 3% 259 U g2AYNFY 5H0] ¢y A}
0 e §3AYI%Y lactoferrine] ThE AHE
Aolg EArxgE /1A AL HIH/E PG
FAYAFY FHH 54 #8 dTFE MR

AASEA £¢ ARl sk dBANE At
29 BETRH B4d BY 279 4.4E 943
&Y AH7tE #T oz} opxlo} Ao AHAS
o B¢ A7E F9HE v Uk Amano ef al " DNA
% mDNAE £48o ¢IAHNFE vIRE 97}
A HAPAFES 34 542 RO Amano ef
al & FZARLFY HEAAH 5 & Hadgc A
FHAGH AFEA %7} Aoz FRARIY
44 &, Yo BGFE 9Y u gloy ge A
o GYPRAd HgE EFHS HF=7t QA do}
A g 3%t BlmEty] o Hok 1 Bre) ¥R ALY
of 4% AERARA dT7AFE otfAA R1d v
7t g0 $EuE 1hY HFo2A JEHH HAE
w371 918 7184 A8 ¥IAALGY AERA
84 54750l AFE Aot

B d7dxe E3AALEYS 9H4AE GEEN,
R-EEY J21 CEEYEY Bos YPEHE 4N
3o o& A%t AEFALY 54& vTda, 13
AE FPHoE FIAYAFY BEUY L AFd
FAYAFY FAEAHY HHE A I2A8E 4
1% g

NE 3 WY

AYEER : Hedttn sAARAGAS 14 53
oA A&FA MF 15kg B AR 100 S FA
5otEl o] @3 AL EFS AHEAAT

Mo : A o)A g Smig AH 3 YT F
€ $#3%9 fetal calf serum(Gibco Co., 15%), concanavalin
(Sigma Co., 3pg/ml), lipopolysaccharide(Sigma Co., 10pg/
ml)7} 3 7}8 RPMI 1640(Gibco Co.) YA uj 2] & o] &3}
o 37C CO, M%7l Mgt FAALSF7t ml
F 05~1X10°9) AXYEs} HEE fFdE H7Hd
th 46A2t ABF R-EQHT CRYEL Ao thy-
midine (Sigma Co., 300pg/ml)&, G-2 98¢ 9o v}
o4 o] bromodeoxyuridine (BrdU, Sigma Co., 200ug/ml)& &
7hat ot 1821k0] A Zze] w9 & 1,200rpme]
A 58 AR 434 vEn WEdE A7t
gta o] HA & 28 WHE YL R-EEYH C-EFHE
#8to] BrdUQ2Spg/mi)&, G-FH™HE& 3k} thymidine
Qrg/miye 22 783 5412k 3083 ¥ FF colcemid

- 909 -



(Sigma Co., 0.02pg/ml)& ¥7}3tich. 308 AR Fo & 1,
500cpmof] 4 787 94 )

FEHE : sokdg AR T 0.56% KCl 2.5ml§
A F 2082 WA 5 Camnoy £ A(RE: 24 =
3:1)& 7P 1,500pmol A 387 QARG ¥
234 v 2 Qg 37434 1,500pmol] A
3T fAEYE R o 3 E 28 HEHAL. 434
€Y F A2 3E 2A4E 2ml AR JHYE H 100%
ol @& (Merck Co)2 A& &ehols FetA ¢ 49
< FA%A o= AZRIA 243 ol AZA
Ao

A A EE &e}ol=o} GTG(G-bands by trypsin using
Giemsa), GBG(G-bands by BrdU using Giemsa), RBG(R-
bands by BrdU using Giemsa), CBG(C-bands by barium hy-
droxide using Giemsa)-£ 9% & 434}

GTG-E¥#(G-bands by trypsin using Giemsa) :
QM3 BE &0 & 0.025% trypsin & (Gibeo Co))
o A 287 ¥¢A17) | PBS(pH 7.0)& 5237+ 4432
Sorenson's buffer(pH 6.8)e] 5%2 314 ¢ Giemsa(Sigma
Co)gdoz 8¥ZH M3t 22 B 1R &
A3t JAPZAAA du|F oz gREYY.

GBG-2¢® (G-bands by BrdU using Giemsa) : ¢
A3 BE &3o|=§ bis-benzimide(Sigma Co., 50pg/ml)
2 ISEL B3N L F FHFE A8t 2X SSC 9
22 B43td UV lampd] 2417t WA Z T} &gfol=
& $HTE THZL 2X SSC $94(60T)oN A 2413 ¥t
ENL F oA FHFE A AN A Azd
H¥E &to]=& Sorenson's buffer(pH 6.8)0] 7%Z 34
H Giemsa £ 402 1587 JA3dch A8 & 52
' Bl 183 FA8 A AdARANAN dvjhez @
&sg ot

RBG-2 % (R-bands by BrdU using Giemsa) : 4
43 EP &7o|=F bis-benzimide(Sigma Co., 50pg/ml)
2 158 QA3 /T 23 A F 22X SsC2
FYE o UV lampef] 1413+ 3082+ ¥ AH T 2X
SSC(60T)ol A 1A]17F 3083 B&A T g FHEE
4 M & ¥ Sorenson's buffer(pH 6.8)2 34 A17] 5% Giem-
sa §ol A 3087 AT B2 B9 02T
A F AdAZNNAA dr|Z o BRI

CBG-E2gY : 944 BE &ejo|=g 23U A
AZNAM 4o A43t5th 8ol =& 0.2N HCI(A

2)0) 41 3083}, 05% Ba(OH), $9 0CAHN 158+ 2}
Z ¥hE A H 2X SSCE0T)o) A 14)2F 308 F¢F uhs
ANH FHFF2 $£HE X Sorenson's buffer(pH 6.8)2
YHAF! 5% Giemsa S0l 308 Fo G480
T2 § 3023 AAE F AADZANAAN d0A
2.2 @33

HE ¥ BAIRH X2|YY : GTG, GBG, CBG-E 94
€ FYY G40 S FYYrHoE BE3 I Ko-
dak technical pan W E(ASA 25, B/W)2.2 1,0008) 2 #
¥ AR 9. G-EYYE ST G40 B2
& AFEZ scaningd ¥ Tina(version 2.0)0§ o] &3}d]
Z AN i dolg 23T 4 AN A
H GAA dojo] i Aol Hdolg T3 YEEE
EA AT St fAolA A GHH FRE F
2% 207) o] &g

i o

S HLSF AHABEY GBG-EYH GTG-#¢
A3 AXEY 3719 4 AXEANME 29%9 459Y
Ak 2789 HGAA XY F&E XXE o] Fo|7 60719
B4 7 FEEUHFigs 1, 2). 44H) FE £z
A BEE GMA TEES ISCNDA(1990)9] what 83
42 B9 AdA Y dolg SR tH(Table 1). @
Ax 9 A ZojdA X JAAE AEYAA F 7}
218 g A 22 2718 BT 289 g4
A 299 G4 wiste] AdA Zolsl o 2A e
5ttt Prometaphase®] Q4% BEE /)9 QAN F2
o v ¥IZH & HYTY EIHL By
GTG-2 gyl 9§ A+ GBG-EUYo 9% Aol
HE A £gd4o] FEsd oy AN o FhE Fo]
£ Ut RBG-2 AL GBG-B Y43} GTG-E g4
Aol th(Fig. 3). RBG-E2H & A3 ALy g4
FEAME 8 EUE 9% ol FERTG ¥z
HEAY GAN) 298 Bole g4H FEE %t
t. GTG-£% %, GBG-#¢¥4 3 RBG-ZYY & o] 43
o ¥3AYLYY AHA) idiogramE A 23} tH(Fig
4). CBG-E 9N +3F 43 dojof uje} Ay £4Y
¢ 23 F3A4% RE FFYAA 7} acrocentric
o] JHAN X submetacentrico] Q.00 A A5
Y+ metacentrico] ${tHFig 5). & A F4 4= 44
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Table 1. Mean relative length of chromosome in Korean na-

tive goat
Number of chromosome R(:milcsng;h

1 6.293 0.273
2 5115 0.443
3 5.079 0.458
4 4978 0.375
5 4764 0.274
6 4427 0.579
7 4.644 0.352
8 4427 0.842
9 3738 0.548
10 3.862 0.510
1 3.723 0.464
12 3.537 0.380
13 3.526 0.272
14 3.662 0.507
15 3.585 0.386
16 3.043 0.270
17 3.031 0.354
18 3.004 0215
19 3.041 0.369
20 2.697 0.330
21 2.893 0.380
2 2491 0.245
23 2.290 0.352
24 2.198 0.488
25 2128 0.304
26 2.036 0.333
27 1.791 0.522
28 1.889 0.376
29 1.741 0.344
X 6.162 0.687
0.907 0.309

* Mean relative length of autosomes and sex chromosomes were shown
as percentages of the total length of chromosome in meant SE.

FUoM F3RY CEY € BAT X YEAAE
C-EY 94 & oA & 4t C-£F F4FH 3
o4 Z F&79 Aol AR

@

A YPLGF L 8 A% G JERY B4
Za gk s F M4 2717} FobM B3 FE ol
B EEAY AGE E ol vzH A ¥ A
gol A AYA AHgo A3k 28y §3A
Yird e F2H Adog o4y Yag 97
£ FEA gk gxAgAdy ge%y 549 2
2 AEYA BN nuH oY I3 AALLY £ R
%3 54 & F13 54 2 474 FE s
o] & A4 o] P20,

FEL o g 2RE AN o 2Y 28l
YAY F44E 27] gEo FPEH L JEA Y 7]
BHY $44 B 9 2Yye gurye
Z gAY F2H EAL o4 723 EYH AR
2d9 717] Fo) YojubE DNA §A4 A17] 9 Ao § o]
4% BAEGeE ¥ & 9o FEY AXsAY
3 B & dolry] 9i3te &3] G, Q R, C NOR-#
A4¥ F 4% B es 9¥ENS &2 %3
BEFNAM BE 9 FYAAME A7) AHA thy-
midine £ BrdUE #7181 GI/S 4L gy,
Qultdg 0 2 A45 & GBG, RBG-24%-& DNA §47)
QA S7loA EAA7]e) BrdU7} thymidineg o]l 3te
DNA A}&o] A5 £ 2 3l Fluorescence Plus Giemsa
(FPG) method2 B g & 8= Aolth”. GTG-29H
€ G4 BEE trypsing} Giemsa §4of] WEA7|=
ACEM AEF 47 AL o} AR HFAdA H3A
Ae g

#3A YAr %S GBG-EJ23} GTG-EHELE A=
Aol7} 919101 lannuzzi ef al Po] M TP TE A%
GBG-2£E 4= Ao/t fSith GTG-RE UL HEA
23 4ol adtn £yl FRHALY 94
A7} A sA APzPd gt UgsA A
th. GBG-2 9% & g7 o] B3stn Axug 343
of 3 AHAo] AN WAFAT A H¥A
o] Holtth RBG-EUFE G-EE49 d¥elden
o] #9y& 7|&9 R-EYQY¢! R-bands by Heat using
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GiemsalTh & ZA3E 9€ F ot 2328 u Yo
®. @A P44 RBG-FF4E Hayes ef al''e] BT
¥ O& A% RBG-EGAH Ao)7 fiT. GTG-#
94, GBG-¥ 941 RBG-29%9 ZA4E 2HE ISCN-
DA™} w2t §2AYAFe] AYEY U idiogram g
FA A AAHQA FAYLE TE A5 st 2
ol7t G AAxES stold] wrebA band FE oo
Aol7h Qsith £ A7 oA 258 g4 q ame
THF-g FAFE 5719 band7} T 4R 2
£ band7} L™ 29 HYAE qame) 2HF ) F
ZH5-Eo) 4704 band7} QIS ol @ FFHE lannuzzi
et al®o] 7143 A7 9} 5489 2 Di Berardino et al ¥
< oYY FANES F7 29¢ 25902 FPsn
AolA £ d7A3s} FojE Hola gt} o] AL ¢4
A ool 2G4 o] EL olm FHANE B
Hate &9 Fold A 7]¢ddE Ao AlgE an-
nuzzi et al & Y R WY FAY 29 HYEY
ISCNDA™ S 2AE ko] 93¢ B4 8152 Di Berar-
dino et al ¥ & Ford et al o) B33 AT} B e By
A& 71ELE P ENE A 1990d ) o]Fdl o]
FolA AYEANNE BINY HAET Rol A%y
2593 299 GAAE 9EE A7)0 vieF 49
Tdo] oifoy HAdE NEHY EQY o194
marker gene .2 QY4 F 79 9 97X o s
8}E}12—18'

FA7 Z9E FAed o] EFHE @ 42X
Threadgill } Womack®& CASAS2 §3A7} 29 69
Ao} EABct F3Pe H)3te Hayes er al '
CASAS2 $AA 9 A& &, Ao 49 A o)A F
A8 ¥ASTh o] § ol f= o] Eo] 22 Ford et al ¥
3} ISCNDA et al ®o] AN A2 & GAH Fgy
ety AHg E4EU7) i Aol§ B Ao
A Areke] FFolY A9 Rold) e BYYL o}y
Rog 4ztgrt

¥ 4T e 4YEY olgd F4NE FHdE
dutAel whyo] wet AN BEAA Z gAY 4
94 dol& A Q4N B gt gt A
ol7} sl o]AL ojulx GTG-HAYS A%+ 44
A dee) dREo| trypsino] Az Ho AN Zold)
¥& & 5 U 9EQ Aoz AZdd. GBG-E 9
A ASE QAR Fo) ZY7) £, 34 447

L&A 2X SSCst @Hg& XA dAME FASE
DNASl dF-EEo] Felr] 8 e A4zd
o A%9 72 48 dolo we JEE Cribiugt
Matejka®'9} Mensher et al®9) A 449 294
LY o A2 9XEA g LEo| e o]y e 9
de] FFAoloA 7198 RYA olH GTG-BY
¥ 9 typsin X 2] §EAA & §43}x] g}

Y LY 7HF Bo] o] 45 E GIG, GBG-EPYo
2 3ARLYY QNNE HEY A9 F Egge
FYE EE4E R4 49 Maltese At} AT 23
f9 G-2£¢¥o g% 2dAo) B4 A} Yo
B Bt QoA o @71 W whg AlgEtd R &
FEY UYL FAE 5 UL AoE HRAGTNY

AEEGA ) Bol= GAAE 7)ol fHHez g
A DG HEPHY o]AFHAE EAP
o CREYezE )29 43Y Y% constitutive
heterochromating ¢ 43t} FA A ¥4 & AFY £ 9
O R Q7oA g3 dAge] JAH B2 E CBG-
Py oE FE3d FEFAAE 5 acrocentricO 2
FAA FHA FRAF GARYE 98 ¢ YUz
Xg4As YE4AE 22t submetacentric, metacentric
224 FAA FHoA F3A 448 40 2
HA 43ta o} @ A E Saanen YL AoE G
Evans et al *¢] 23} 2}o]7} 1)

GTG, GBG, RBG, CBG-Zd gl 9% @3AH4%
o Y EY He 7|Ed Bag e A B9
A3} Zoj7}t giich olg @ Agst §FAeYatdo] o
& 4% g JEYY §4& A9dE & oy
ERAGALY FAA AN E ZARE T2 V18R
B7t € A2 F&¥Y. HT FZAYUNLY lac-
toferrin f A7 & g G714 Fel 3telst U
I 2usHen 4 zi4te] X-protein ¥ haemoglobin
9 Y= g FF7 d& 434 dyy e g=ve
Ro] BaHAYPF =8 AT EAL LS U F
NAZEH Ao HME S ARG L PejtH
LEE U8 FFY MY OdE B¢ v B
HAG. gt $2AYNGY $1Y BEYL o3
7] 184 microsatellite marker 5-& o4& E{A%
A AT & ol 83d @RI F2H 3y
& At A7t G2 FYHoof ¢ Aot}
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A A% (Capra hircus)d] MEFAYH YL
goty] AN Z2xE YA Fel JZTE S
o 444 €& A3¥ F G(GTG, GBG), RRBG), C
(CBG-£9Y S22 AYPENE 3to] gt 28 2
#& gk

=2 A A% (Capra hircus)e & FSEF vl@s}
A2 29%e FFAAA L XY B XX G4A =2
o] ¥l F 60719 F4ME 7HA 1 AN} GBG-E ¢
B3te GTG-#9 Aol vlsiA 2E4 AQHl &

R oy £94L GTG-F9yol £t GBG-
244 GTG-EQ4E A2 o)/} YAtk RBG-#¢
& GBG, GTG-#@ 4l 4530l CBG-FPY 2
2 39 49 2E AF Y YA acrocentrico] R 1L X,
Y 444+ 22} metacentric, submetacentric® 24 CBG-
THH F4E BolAE gtk

GTG, GBG, RBG, CBG-¥d3 o2 A
2UAE I 2R 0 & VGES FLH 2AL R
A S5 ey A RA 5EJE MAR Qe @
FARREY FAHY FAE ey AANE mi-
crosatellite marker, mt DNA ¥4 52 23 EAA4ETH
A7t FHSor & o2 AlgET

Legends for figures

Fig 1. GTG-banded karyotype of Korean native goat. Chromosomes were treated with trypsin and Giemsa solution. Each chromosome
was katyotyped according to its band pattern. Korean native goat has 60 chromosomes composed of 58 autosomes and 2 sex

chromosomes.

Fig 2. GBG-banded karyotype of Korean native goat. Each chromosome was karyotyped according to its band pattern. GBG-band pat-

tern is similar to GTG-band pattern.

Fig 3. RBG-banded karyotype of Korean native goat. Each chromosome was karyotyped according to its band pattern which is reverse

to that of G-banded chromosome.

Fig 4. Idiogram of Korean native goat. The idiogram of Korean native goat was made comparing GTG-band, GBG-band and RBG-

band pattern.

Fig 5. CBG-banded karyotype of Korean native goat. Fach chromosome was karyotyped according to its relative length. All the au-
tosomes are acrocentric while X chromosome is submetacentric and Y chromosomes is metacentric.
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