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ol A fate] wE e
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BFo] AMEEE A7t AEAY de] FAHE Al7lel @3 e FwE Aysii 5’\1‘14
ASEAL 7the F Z0elw Mg sivky: 48 283 Itk (Fankhauser, 1955). ¥Ho] d& o)
& e Fo] T T 2 &A1 AM Lol A= nucleocytoplasmic hybrids Bl 3 71 E7tol &
Hgol bty ol MEHo HEYL 3o FF 9 WAy kol #a Ao we &
&3kt
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sl (Mckinnell, 1972), olol vralal Xenopus laevis®t Xenopus tropicalis®] 2 ko] Ful 71 &
M F-3fod 5\]*}0}{‘ 23S Atz o B33 (Gurdon, 1962). URtH o2 AF A G 7
27} W FUFE A FA A Al AAE Kol ol Fd XF5Ee #ASAH
(Brun, 1973)el 4 54 A3 5 el dMFE As 2@ olE AALED AR & g5 7
EAEe BE 2% L 717t A] = A #o] g dtthe Fab oA Gl EE o] JalE= 7] (bo
A4 AAe v AQdHGE H& & ¢ A (Gurdon, 1986).

ot ) A alF B9t (Rana dybowdkii) 9 5014 £H N2l (Rana pipiens) AHele]
nucleocytoplasmic hybrid7} X|AFZ§toletc Abde] ¥ Atz A3 dn2 AHHACt (Lee &
Chung, 1988). &3t o] 5o M el 5ol 38 w=R3l7] 93t R FodA 2] A X g
(serial transfer) % 3 ¥ 2l 2 2] 238 2] $H(back transfer) & 73 g A 12 AN BAE F 7o
SRk A ke o g veEdth o] 9} e Aty AR AS o]F MEZAHNA dojd e
HEk7E W7 Aol A Aojx AR o] Evbssitker AbEE A4S St (Lee
& Chung, 1989).
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Fatak You) ok §9) Bbatsh e (Rana dybowskii) € )b 3870 2] (Rana pipiens) & A B2
ALgalHom ol f Fuj eyt 24 (Hamburger, 1960 : Shumway, 1940) 2 X & 1 (Briggs
& King, 1952)& 3% 7+ wioa saisiyo

Fulﬂ
1o
o

A 24

2 8H A7 Tafrlo] =2Etd, FE 219 d¥E BEdted 0.005% colchicineol] 907t
2] 8t ¥ 10% Barth's solution® 4] 103 %} hypotonic treatment 3}l 2.5% acetoorcein & 2 30+ §1 A gt
9 grEsle dujFow st GAA S A REA ool a0 Pt 4
440M 2 2| Aol oldte] B E AU
Z 7 o] 4]

ZAolale F Aol Wl (Chung & Malacinski, 1975, 1983) & F3stg o o) 8 geoksty &3
3ok AH8E embryoss @Hl E 719 manual dejelly 288 A A 35% cystein-HCI (pH 7.8) 2 chemical
dejelly ¥ %, 0.2% papain®l] 2% 7 223} vitelline membrane& F8kA1 7120 WA ol 2] 3} forceps o &
donor®} host®] vitelline membraned H7 & AW 3719 QuidAd 23 (FEVH) S tungsten
needle® Fjafio] vl J1 B ZA & HAG hostoll ol 28t} (Figl), 2= o2& Ca*, Mg 9
FEE 4= S7HA7 100% Steinberg® ] (pH 7400l A 8k ch. o] 2 R-91e) 437} A F ¥ emb-
ryov> 10% Steinberg¥ 0.2 & wiFstgom HgAYF mMAEe 714 S wAst7) 98l mis
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Table 1. Graft of presumptive epidermis tissue of nucleocytoplasmic hybrid to normal

hosts.
Fate of graft
No. of
Donor Host total Not take but
grafts  take Normal
No differen- Abnormal differen-
tiation differentiation tiation
Sham control graft
R. pip R.pip 15 — - 1 14
R. dyb R.dyb 18 - — 2 16
Experimental graft
Hybrid embryo R.pip 12 2 7 3 -
1 *
_nu R. pip* R. dyb 19 — 11 8 -
cyto R. dyb

*R. pip : Rana pipiens
R. dyb : Rana dybowskii

—C
x>

R. dyb Hybrid Blastula  R. pip or Normal epidermis ?
(nuR.P/cyt R.d) R. dyb.
Fig. 1. Design of the surgical graft of presumptive ectoderm from its hybrid to normal

control bastula.
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A7 15 um® AL B S ubE A Feulgen 't fast-green . i 91 A3 A S (8ol 2wl el e o
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wn) 2k W 2] Rana pipiens® ¥v) 7] 8% Sb S Sk absl-tel Rana dybowskii®) 778 vhol
b sl A 317 A J Ao 7 g el e o1t hybrid®l ¥4} 7] 3% Rana dybowskii ol
Alha] 2 ghat A Al 27) Frjeld whalo]l WA R Kgho] Bl 2lth(Lee & Chung, 1988,
1989). ol ol A AF9IQNS ZAFEE/] 98t ol XAbA W Eule) RS AL AR A
o] o] A} 0 ol o] MR AT ghad el A vk vk w R et (Fig 2). A Fol o] ol
ooyl A9 "k oA (2n=26)9] 2ANVF 44 iz H/FE o) aneuploidy S VFERWRE 3 Aol
wol wawivh % M5} 22718k hyperdiploidy (Fig. 2b) 17 ¢844 #7F 214 ¥ hypodip-
loidy(Fig. 2c) & cheERgrch ot 47k ghag 49 Aeaddal & dAvh adw sl s,
28 %-olli: haploid?) 1370 ®ubie o] ®e Geo] M sh whaEl el i9eh (Fig 2) ot
A 5 ol iﬂ o] QIR0 oj4to] olyt Ao thy gAE o dNH ] o] AdH

g A A w wdsk Al Ghebwet (Fig 2 ¢, d).

S4b A gk AR el A G4
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g g y
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Fig. 2. Representative chromosomal aberrations observed in nucleocytoplasmic hybrid
embryo. (C) (D) Abnormal metaphase displaying hypoploidy and several ring
chromosomes (arrows), (B) Abnormal metaphase displaying hyperdiploidy,
(A) Normal metaphase dirived from a fertilized egg.
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AAe Addd vl 544 JF72E detdal deS #3838 5 Uvh Fig 394 Be
Hhel o] FERtTo] AEF o] H4d embryodl Hld Hup FHE thFel My e Fguy &t
|, 27 A BE7 ol E& & 5 UTh &, AddolA B 5 e vhoh 22 FET
oF7t HAE grrde] A B A defef FFo] Euje] Fol st slon e
A7) Q% Zojol vl et A He g F2v]o] TS RAFEY (Fig 3). &3 ©] & hybrid 7H & 9]
AE EEE& 2 FEFHR &2 ugascl G¥GEe Relve 497 va #EEAn
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Z3 o4

B At A =3 @ nucleocytoplasmic hybrid W A &2 Ful 7] 52 @] 2o L% A8 m g
Wl g, Fuid, i 3ol BAEERA ek 2 A% uigA dgAHLe Hou A
Ag #e 2o 53l g A BolA gert o]F AL A9 Zh vig e o Ao
A4AQ #AsA 318 dod £ Ue THE RAste de Ao ARG 2AsY] 9 Eto,

R pipiensS & R dybowskii2] F3dol]l XFAIZI T AR A} 27] Gl RRE ulg] o

A B

Fig. 3. Histological section of blastula embryo. (A) Normal embryo, (B) Nucleocyto-
plasmic hybrid embryo. Note thick layer on the animal hemisphere and small
size blatocoel located in the center of the embryo.

Fig. 4. Surgical grafts of presumptive ectoderm to the animal hemisphere. (A) Control
graft between normal Rana dybowskii embryos. (B) Graft of nucleocytoplas-
mic hybrid to Rana dybowskii. Artows indicate the grafted area. Note abnor-
mal epidermis of the grafted area.
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YR AG thAl R pipiensSt R dybowskii®l E7] Gl T2 Ao zAoly AZirh E1e
o)sel ZHol4 ANE U Aoz F A9 wE ol 4E 2HL o4 HF hostol PO
A f5l0] RSO Fofatt MY Hold T F ol AFH wet host EH ol vl 3]
Z2o] I3l = AR Koz B3] E33 u) P4 e = el o)ad 2L
FAGA) o]z=® BT AEso] host A2 #H3F WA E (Fig 4). °l¢he EHo=
2o 270 27014 NUL & sham controlI HE o] 48 H3l oH Ao hoste] E o)

BgHow Felsts Ae ¢ & ok

kLl
[

2z AEag TiFoz NFAL o 23tg dd5E DAFAFH] AEof ST
AR LAy ZatE ol fE &4 W vl ¢l donor¥# recipient M EZ Ato] 9
Baape zoj2 1 3d dgdoz By vt (Gurdon, 1986). &, FIE=Y Wi =g A
To RAS A A £otE AT 89S o] FAT AV FHA AMFEAR FYEA
Hus six A 2A 4353e 2313 (incompatabillity) & 22 3he] DNA E-#7F ¢/ 7] o139
PRz e DNA 2A S0 ol 4e faste MAE A Ao Bt o] Fite ¥
A g M= XAbze] A Fujrlel A 3}7] Abolofl WAl A H |, o]l A A
b ¥ 72 dhol 7hzsith AAE XE Ao vyt A WSt dolwg ke Aol
S X g9 A XA Abol o] 7154 v gy A olth (Gallien, 1979). XA+ A 2] nucleocytoplas-
mic hybrid®] 3ol A2 etz the G2 Fa 9@ FFFGNA 7} v @ AP
23 wo|7} JEhbE Ao Hol o] EAEA oo DNA A7l vigdd oz dojds &
% gl Bl AR DNAQ) Halof o3 REA w&e dozl Xujvt s daEHy 1 d9
A Gt AT o)A} Pl SFS doA MAY AAE 2dfdte AR ’\}E%‘?} (Hen-
nen, 1965). $13] £3E A EAS AT FF] YA B5-ol= 99t
wol7 #& = I Ax @ Fiol wel A FH A ol e YF =Tt Q"é o] ojn| K il
vl 919} (DiBerardino, 1979).

ool Wksted A A o] F A WA o] 7453 Rana pipiens®} Rana sylvatica®l nucleocytoplasmic
hybrid 289 ZA$-olE 1 o] Fol dojuh ALY fle] FaA o] £24go] obd 1 9f9] 2344 <
Ao B ek o] F9- 232 Adole} g2 AE o] §HAE activation A 7] A X3}
gene product® M XA v]GPA L ousts Ao 2 ALEET (Hennen, 1974 3 Gurdon, 1986).

2 Ao A Bk 27) AR hybrid N H (R pipiens, R dybowskii) 2] ¥l g o 4 A 9

o chpe A

Balsd §5% oJBE 2Ag z27ol4 Ao A= o|A¥ hybrid® 3 o] host?] Xl A
©71te] WEY ARo] 7hE st host A o) Zslol 9§ B85 Yoy A Rl THHoE
2398 JeR AT ol nucleocytoplasmic hybrid 7R <] A 44 @Az XA @gde] G
zZ o] HEo) o&) 3)H 5 A WalslA) B hybrid 2 2HA| 7 2he W12 SAYE RoE

Hennen(1974) & lethal hybrid2] dorsal lip X19-& A4 & B2 o] 2§ 49 23 Fo
LA olme] 27 £& hybrid® A HQ F 4 5 large suckerE: YEHIS 2

&4th o] & uncleocytoplasmic hybrid® &3t 4 X2 Alo] 9] incompatabilityw 87 hostoll 2l
WAHA e WE g09S 3 Wwd Az 2 d7e Ao dRgrh E3 2 4F9
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Aol AE R pip > R dyb 2 AL A R pip2 GYANBAZSH el 32K A
o)

ol E AN FAR} FE W7 ¥ 7Y H Y-S B3 Lee & Chung (1988, 1989)
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Studies on the Chromosome Aberration and the Developmental Capacity of
the Lethal Nucleocytoplasmic Hybrid between Anuran Species.

Ja-Kyeong Lee and Hae-Moon Chung

Department of Biology Education
Seoul National University
Seoul 151-742, Korea

In the case of interspecific hybrids between Rana dybowskii and Rana pipiens (R. pip.
Nu—>R. dyb. Cyto), development was arrested around the stage of dorsal lip formation.

In order to investigate the cause of their lethality, chromosome of hybrid embryo was
analyzed. The metaphase chromosome of lethal hybrid embryo represented many structural
abnormalities such as ring chromosome and numerical aberrations. It was suggested that
DNA replication in foreign cytoplasm was abnormal in this hybrids and the abnormal DNA
replication lead to death of embryo due to forming abnormal cleavage.

In addition, the tissue graft experiment indicated that the abnormal behavior of the
nucleocytoplasmic hybrids is an inherent property of the tissue which was not corrected
by the contact with normal host.



