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Physical Mapping of rDNAs Using McFISH in Anemarrhena
asphodeloides Bunge
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ABSTRACT : Anemarrhena asphodeloides, a medicinal plant, has chromosome number of 2n=2x=22. To
characterize the somatic metaphase chromosomes, physical mapping of 458 and 58 rDNAs using McFISH
(multi—color fluorescence in situ hybridization) was applied. Two pairs of 45S rDNA loci were detected on the
terminal regions of the short arm of chromosomes 1 and 3. A pair of 5S rDNA signal was observed on the
short arm of chromosome 3. 5S rDNA site seemed to be the same locus as one of the 45S rDNA site,
McFISH was very useful tool for the localization and identification of rDNAs on the metaphase chromosomes
in A. asphodeloides,
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A o1 AAAET 842 FH FAA, 2489 A5H GAA 18
I 1789 AR GAAR o] FolA ‘3} (Kim et al.,
A% (Anemarrhena ashodeloides Bunge) & *| 5.3}o]| 2002).
Eole hdA) 2EAER 24 & kg og AgslE 3 FISH (fluorescence in situ hybridization) 7|2 &
Wl F8 AR et Aol A AulEz Qo DNA 7|M A= o]Fox &3 (probe) <] /\}%Ei ‘5
(Bae, 2000). AEE 4& U AAL 238k &% AQA QAE AH &l & F e wHoR AR
o] Qlom, 7i&ol Bedla A No) ARF o] =S 25 A At Schwarzacher & (1989) 3 YamamotoQ}
e 4l £3, H9 Jlee] siEe 71A, 7HErt Mukai (1989) ¢l 98 A5oE EUHAUTE HIZd=
DS o ARESH, b S Ado] F e Y A Multi—color fluorescence in situ hybridization (McFISH):
= AE3ted 20l Ut (Bae, 2003). AEE Ao 71 AFE0E AR AAASA s B 7}

E AR Aol kg thgt Ay A= 05 B Aol 7b5al A (Jiang & Gill, 1994; Fransz et al.,
(Lee et al, 1995; Ma et al., 1997; Ichiki et al., 1998; 2000), 3] BHEAM AR o= AEFoy FFLR JHA
Kim et al,, 1999) ¥ v} 3loy, A5 52}y o]-&o A I Qe 458 & 58 rDNAZ 0|23} physical mappinge
7127F HE AEFASH A3 vu)d Aot} A AP LA A T2EA W AE e2M £ T4E
o AAE FAA F= 2n=22 (Sato, 1942) & G| 9 St 24 AR de] ARE 3 Tk (Koo et al, 2003).
ZAL- A o= Zolz) 71 342 AAA el 89 e 2 ATE FEAER o] §HI e AEE o=
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FISHE ¢dol &g A&atr] 93] 2F lem A= A4z 2
w2 A 5lo] 1-bromonaphthalene %3} 8 Hof W7}
A 4A 7 AAE 3 Y-S, glacial acetic acid : ethanol
(1:3, v/v) ol LA ste] WA Bt ARE o] &
itk Y e a4 LA (2% cellulase,
1.5% macerozyme, 1% pectolyase, 0.5 mM EDTA, pH
4.2)° ©@7F 4083 A2 (37C) ¥, glacial acetic acid :
ethanol (1:3, v/v) 8& o] &35t &efo]Taeti 9o
A 7 WACE FAAE W) F AZelA 2-347 A
ZA A A3 dnl A stell A B E o] st sifol

=2 wste] FISHo AHstsith.

3, EX2lo| =H|2} McFISH

FISHE 93 €3 0 2= digoxigenin—11dUTPE 34|
H 209] (Cucumis sativus 1..) 8 5S rDNAS biotin—
16dUTPE ¥X]% 45S rDNAE ©]-£3l9 09 (Koo et
al,, 2003), McFISHE Kim 5 (1998)9] #¥-& w43}
o] ARg3F3IT)

Azd sgfol: A A Mg E 93t 70%
formamide/2x SSC &Mof 287F g g1, —20TC 2

70% et 598 F, 95%9} 99% ollekEelA 242t
S GFslo] Ao 30 AR AXRAIFL 23 &
gl (digoxigenin—11dUTP £ biotin—16dUTPZ z}+z}
Z A9 100 ng? probe DNA, 50% formamide, 2x SSC,
10% dextran sulfate, 10 ng ssDNA)2 90Cof|A] 10%7F
HAAAZ F, FEAA S8t dxE Eefol = Aol
158 &3 A& 713 v3, AnEgrE g1
paper bond® &30}, 37 CollA 1647t oA} hybridization
&St} HybridizationA7] &8to] =4 40T 9] 2XSSC,
50% formamide/2XSSC, 2XSSC, 4XSSC &el|A] z}2}
S5EA FAEITE §3 2 ¥ oAl AEE v] A
A &fol=E 5% BSA/BT (IM NaHCOs + 0.5%
Tween—20, pH 8.3) $d o2 37Col|A 5%7F blocking
Bk & 1%9] avidin—FITC (fluorescein isothiocyanate)
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9} anti—digoxigenin rhodamine ©] ¥38rg 10042 1%
BSA/4XSSCe] £ & Feo] e 7} vk 37CoAM
308 ZoF 9F2 A A biotinT digoxigeninl & ZEXH
DNA B3& FAlel A&s8k3ir} 4XSSC/0.2% tween—
20 gF Ao g 37TCA oA 3 Al &, 1ug/mé DAPI
(4,6—diamidine—2—phenylindole dihydrochloride) &
M-S ¢33 Vectashield (Vector Lab.) 15 mE =¥}
o] AWE g ¥ cooled CCD 7h 2t (Cool SNAP,
Photometrics) & &4# v 73S o] &3t signals #2kst
T ARRE 9. &91¥ signals2 Meta Imaging
Series TM 4.6 (Universal Imaging Corporation) A3
E o) & AHgste] dA AT
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Fig. 1. Localization and physical mapping of rDNAs in
somatic metaphase chromosomes of Anemarrtirna
asphodeloides . A; biotin—labeled 45S rDNA
probes, B; digoxigenin—labeled 5S rDNA probes,
C; McFISH with 45S and 5S rDNAs, D;
ideogram of karyotype showing the physical
location of the 455 (green) and 53 rDNA (red)
loci. Bar, 5 um.
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AAE &1t7] A8l biotino & XX 3k 455 rDNAS
FITCZ, digoxigenin® 2 ¥4] 3t 5S rDNAE rhodamine
©. 2 &3t McFISHE 33 23} 45S rDNA signal
< 7 &, 5SrDNA signal 3 %oz 747 B Q).
Sato (1942)+ 149 53 A8A to A NOR
(nucleolor organizer region)©] 923 23 &L W
Ao B ATl NORY 71 19 @A) E‘r%
I 39 AAA Y] FAA YoM AEstA FAF Y}
(Fig. 1A). =3 F %9 45S rDNA 31gnalrz: = 1H 9
A G 2ok §99] signalo] 3W A
oA #ZEE A Bk o e deEh 2po] & Bt
5S rDNAS] FAA Y A= 3 A9 TAA £
oA A2 AL (Fig. 1B), 22 94X EA5H= 458
rDNA signalel] H]3l] 723tA #2H90ch 39 G845 59
A F-HellA 4558k 5S rDNA signalo] &7 35 0]
McFISHE &3to] ©]& rDNA fA4459] 92 & delg
A3 e A E4TE & & gk (Fig. 10).
McFISHE &% 45S¢} 5S rDNA signal®] $jx]ol o2&
AAE BAA 2 ideogram Figure 1D B w9}
2t

45S rDNAS} 58 rDNA?J fr
02 455 rDNAE Qg4 ¥
A A A 44*‘5]“4 T AR 2
ool EAEtL (Maluszynska & Heslop—Harrison,
1991), 719 ZE A AE 9] JAx AeflA] multigene
family 2 Attt (Murata et al, 1997). rDNAE 2] &
Foll w2t et ey wjE o) B4 259 G
AL AANA G F€ 229 24 9x& g3}
71 A% 712 AEZE o] 449 & gt} (Lapitan et al.,
1989; Mukai et al, 1991; Leitch & Heslop—Harrison,
1993; Juliano et al, 1998). & Agtox= A7 A5
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B A EE AE 3L Q= A HE Ao F McFISH 7]
W& o] 83t 4559 5S rDNA 2 xbe] A4 2] 9
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© 19 S48 ek Tk 33 A9 FAA F9)4
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