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Karyotypic Analysis and Physical Mapping of rRNA Gene Loci
in Persicaria tinctoria
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ABSTRACT : Karyotypic analysis and FISH (fluorescence in situ hybridization) with 45S and 5S rRNA genes were carried
out in Persicaria tinctoria H Gross. The somatic metaphase chromosomes were ranged from 2.25 ¢m to 1.50 /m in length.
Chromosome number was 2n = 4x = 40 with the basic number of x = 10. The chromosome complement of the species con-
sisted of 16 pairs of metacentrics (chromososomes 1,2, 3,4, 6,7, 8,9, 10, 11, 12, 13, 15, 18, 19 and 20) and 4 pairs of submeta-
centrics (chromosome 5, 14, 16 and 17). The karyotype formula was K(2n) = 4x = 32 m + 8 sm. In FISH analysis, three
pairs of 455 rRNA gene loci on the terminal region of submetacentrics (chromosomes S5, 16 and 17) and two pairs of 3S
rRNA gene loci on the centromeric region of metacentrics (chromosomes 9 and 11) were detected, respectively.
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o< (Polygonum sect. Persicaria) 2 &S vy EZ
(Polygonaceae)l| &3l WAl e thdA 2FEA &2 A
AAHCE 100 Fol delx Jon, eizdl= oF 3099%
o] ¥¥sh= AoE HIHO Ur} (Lee, 1985; Kwak et al.,
2006). AHE AE X & (Persicaria tinctoria; Chinese
indigo)y> T=°] YAAE LHHTE FEAYOE Ru) =0
stom ARG (KFEPlE 2= oL g, A8, 74, &
g, = f50] U= 8 EC|T; (Bae, 2000; Park,
2002, 2004).
CAqAE AE i ATEe B EXske o992
hydropiperye T35 RAPD markers ©]&3%t 4% Tk
Aol Hi®l v} 91O™ (Yasuda & Yamaguchi, 2005),
tDNA W€] ITS (internal transcribed spacer) G714 &e] ™
ole} F7+e] ATA FATAZE ¥ vk v} (Suh er al,
1997, Kwak et al, 2006). Polygonum<s
sachalinense?| X <ol T-HFH /& AE2 flavonoid
glycocide’} B 37 (Kang & Woo, 1982) ¥ #} Q13 P
tinctorias D142 o|XAHE 528 25 A AT

A EE£Q P

(Chung & Chae, 1994)= o]Fo)F u} )t}

A 4e] 71 FMAeE x=10, 11 B 172 UH4FshH,
A o] AE ATE= IH (2n=2x=20 or 22), % (2n=
4x =40), FAF (2n=2x=22) 5 AF FTAAM FAA F7t
B3 (Darlington & Wylie, 1955) Ho] Ut} -2yl A+=
o E, s FolA F4A 7 B (Lee, 1971) € H}
UL W A F7A] A& A B I XA EHAE ATe
A=d B gt

Ho Ao o AP EL] HE U o] g3 HHEd] B
&0 okg o 2 Bt ol §-§ FAAOEA oG]
7t =0, B AN e Seveel X8 & (P finctoria)
S Ao w Agadde o3t AFPE FYstal, FISH
(fluorescence in situ hybridization) 7]'H-2 ©]8-3lf 458 &
59 rRNA §A7ke] a4 922 Belskd dyls AE o
F-2] 7ite] e AXEFHA 7INRE vlEEtarA}; S

Ms X 9
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(P tinctoria H. Grossye BRI, AE 2ES
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Al
Z7] B oHE AFHs We e ¢
C, 24hr)3F o o} (glacial acetic acid : ethanol,
vivel 2148l Lgxy‘oﬂ H#A3[ T 248 23S 1IN HCl
(60CYNA 6527F ASAIZ] T2 AHI3H Feulgen 240l A]
HHT & 1% aceto-carmin 22 o]83l JRPHow &
g}o|=E AFtete dnjdoz FAAE TSI

AFL Levan er al. (1964)2] o] Wl arm-ratio (R=
L/S)yE H|Z3dld R=1.0-1.74 A% % F¥A (m,
median), R=1.7-3.0¢ 3% 257 €943 (sm, submedian),
R=3.0-7.0d -‘i’— AR HAA| (st, subterminal), R ="7.0
ol e A% GF A (t, terminal)E FE5EAA AL T
—E‘.—B’Pﬁfiﬂﬁ ?5*“741«1 MEe 71 AorRE F £ME
o &L 35 FoAsAH.

2. ~
A1
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3. eclol= MiE}

FISHE Sflolew vt o] A &eact. 349 2us
SHTE 1087 FASE o 84 SFEY (2% cellulase,
1.5% macerozyme, 1% pectolyase, 0.5 mM EDTA, pH 4.2)
oA 11ZF 37C) AEl3dkd 1:3 AN (glacial acetic acid :
ethanol, v/v)& ©|-&3l SElo|= ol Ao g 2 A
ASE oM 19 ol AzsEh AgAAT SelA
BAgol F53 Selol=E sl WA nasiEA

FISH A&l A3t}

4. rDNAQ] FISH

FISH A%< &7 93 2 (probe)° 2 digoxigenin-11-
dUTPZ ZEA|E 455 rDNA®} biotin-16-dUTPZ. EXA 58
rDNAS AME-8135L FISH 82 Choi et al. (2007)9] WY
< Uit WA spe|=Ade] A WMAdS Sdkd 70%
formamide/2xSSC, -&-Hol|A 287+ Atz 20C ek
(70%, 95%, 100%)°1X ztz} sBEA E4sle] Azt A
2% sol== B3 &Y (digoxigenin-11-dUTPS} biotin-
16-dUTPE z}Z EA|E 100nge] DNA, 50% formamide,
2xSSC, 10% dextran sulfate, 10ng salmon sperm DNA)°]|
@7} 98CelA 1087 WA & S Ax" &
olzo] ZuE WY EFAL 154 E VRl AwFTAE
Y2 ¥ paper bond2 #3}] humid chambero|A] 16~184]
7} (37C) &3} wk3-S 135t}

EAsE €gol=+ 42T 9 2xSSC, 50% formamide/
2xSSC, 2xSSC, 4xSSC &Yl 747y sE7F FAEA. &
Algt =2lo]=9 1% avidin-FITC (fluorescein isothiocyanate)
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9} anti-digoxigenin rhodamineo] EZ3E 100 £ ¢ 5.0%
BSA/4xSSC E9-& 7138l 147F 37C) Bt WhAIA &
HE AE AT o] €8el=E TA 02% tween-20/
4xSSC ¢FHo 2 37CHA S5EZF 3 A £ 1wy
DAPI &-4o] 3F5-H Vectashield (Vector Lab.) 20 @£ & 713}
o AMIFHEE YL cooled CCD ZHH| 2}k (Cool SNAP,
Photometrics)’} A& 333 u]7d S ©|-8-sl] FISH signats
< Felsty B9aKh 8% signalS-E ThA] Meta Imaging

Serries™ 4.6 (Universal Imaging Corporation LZEYAE
ARg-sle] §d8lal Photoshop ver. 7.0 ARE3H ZF o]n]
Z& AU

Zut ! o

2 ATelx #EE £2o] FAA = 2n=4x=40, 7|E
JaF = x=102% 39 (Fig. 1A, B)do] 712 n1

AR&}G Tt (Darlington & Wylie, 1955). 2] FA4)<]
Zdolz 225~1.50 m=E Vel A A3 Ao =
Mo 1630 FEAMA (G 1, 2, 3,4, 6, 7, 8 9, 10,
11, 12, 13, 15, 18, 19 @ 20)¢} 489 A=RGM3 (G
A 5, 14, 16 D 172 FEHo] FFL KQ2n)=4x=32m
+8sm% YEIGTH dH& HF F 712 EAF 97 x=10
Q) AEL 7]&d 4R A% (2n=20), YA (2n
=20), FHAH (2n=20) 59 oA A&7 7IHE (2n=
40) 9ol rlE] (2n=40, UPLE), & Fo| AHIA| 2]EE o]
aiA|A] AAZER] Thgt v S B FA AT
(Darlington & Wylie, 1955; Nahar and Alam, 1998). |

B & A5 gMAlE 7|7} ulg- ol FaEl OME}
AFEAo] o] AEZFHE A77F 9A Kok & &
2 FeH oz FAE AEo] Bal A Yoy 37 fﬂ«l} ‘%4101
7} A3l T 700 oEiwo] v A= dEA U
2 &3 o deE o fA3A 71231 Persicaria,
Tovara, Echinocaulon 52| "8 (section)Z Al&E3h A-77F 3
157 Ut} (Hong & Lee, 1983; Suh er al, 1997, Kwak
et al., 2006). °1EA HejRo g FALSE 220 AL AEFA
2 B2 £ B4 vi$ f-83sH °o8E & Urt

AtHEAH O 2= A oA #E3E] o]EH 2 WY RNA
FRAXE) o} YRS Lol 7] 8k digoxigenin-11-dUTP
9} biotin-16-dUTPZ Z}z} #AX|E 45589} 58 rRNA 212}
24 (probe)2 AME-3}ed FISH 43S $-3¥s13ith.

FISH A7 458 RNA F-AAR= 3249 2245 A (3
A5 16 2179 9 g2 FHoA #aFHAT, 58
RNA 22k 289 SFFAA (F4A 99} 11) YA F
HollA =AU (Fig. 1B-E). 3 SR 0% Fax= Ay
=M Dl o)l 2A) FHollA ll=rt s FA] The
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Fig. 1. FISH pattern of 455 and 55 rRNA genes and karyotype of the metaphase chromosomes in Persicaria tinctoria. A, DAPI counter-
staining (blue); B, FISH with biotin-labeled 55 rDNA probe (green signals); C, FISH with digoxigenin-labeled 45S rDNA probe
(red signals); D, merged image of B and C; E, karyotype of K(2n) = 4x = 32 m + 8 sm.

2 FAEY e, Mskabgola] m)g- =4 (conserved)?)
A7 Leltt (Lapitan, 1992). WEkA rDNA markers FISH
7IRo] 2lE9l =9 (Schwarzacher et al., 1989) ¥ o]%& 3
q, TR A A, FADAE vIEst] v
A=e] 213 2 AlF del= dE o]f=e] 299 (Jiang
and Gill, 2006), 53] &= AT (Koo et al, 2003) X
(Kim ef al, 2004), A E (Kim ef al., 2006a), 7] (Kim
et al., 2006b), 14t (Choi et al, 2007) S2] °F&2A1E-9] A
EFAA AFAME {E3HA ol8Ha Qo

o ITS G7IME B4 &8 persicariad £5F (Kwak
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et al., 200604 &2 oAF] T ooy ATy 53

FABA Y A EREOH o] Aiks x=102] 7] A
ol E AERAE AT Adels X Bel 23]

B AN FISH 78S o83 29| 13t Faajon
RNA §797) 2e] 8ol A an% 4% Ae] F2 4
THAA 718 AR o188 & Ag Aoltk
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458 2 58 rRNA F4AE ©]&3k FISH 43
o3t 242 A3E AA o) 7| EFAA =
ME GAA = 2n=4x =400 AFEo uq, SPOPR IS
71 2.25-1.5 m=z VERGTH 3B Agl 2o oMy
de 1628 SEGAA @AA 1, 2, 3, 4,6, 7, 8, 9, 10,
11, 12, 13, 15, 18, 19 E 20)¢} %42 xZRAAH (G
Al S5 14, 16 B 172 ERIHALH, AFHL K(2n)=4x =
32m+8sm%E EHACE FISH A3} 458 RNA F-3x=
o] 2R GAR (FAA] 5, 16 2 17)9] @ 2 2e)
NN FHEUA, 58 rRNA AR 2480 RG] (G2
Al 99t 11)8] 59A| F-HollA 2= A,

=

Al At

o] EEL 2006d% FHtjstn shed o] A o5
of APHYL
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