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WE: LI 45S (DNA HREL, K %GR A28 (fluorescence in situ hybridization, FISH)
ARG SE S 73, %3 EES (Leonurus japonicus Houtt) [KIA% A1 455 rDNA 784 (44 L (1) 5E
PEHEAT TWEFE, )R s Ak 6 T HAE Ky BEAR M p oy 2R rh Y ARk AT o SRR, SR BFRI4E R
ZHAR B IR o R e R AT O IE R, ORI RE 10 AN A, M T R REEL R GRS H
2n =20, Hobf5k, LB RN IR, TERRIE TEh 97.10%. 28 RERL AN M AT 22 43 24 vh 1 G (o 4k
FHA 2 %) 455 rDNA 24855, 4300 158 2 5 Y R BB I AR o A1 3 3 5 e (A R T A 22 b, &
REREIRZ R A 00 2n = 2x = 20 = 2m + 16sm (2SAT) + 2st, Je RGBS A 2n = 2L + 8M, + 10My,
KGR B T R AR T LAl 1.58, BBIAKIR R ECH 69.39, et A K i Ax i by 8.05% ~
12.73%, LAZRG “3A” AL, FET RS R T 25 R R A A
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Karyotype Analysis Based on Physical Mapping of the 45S rDNA and
Meiotic Observations in Leonurus japonicus Houtt

MA Yu-tao, HUI Rong-kui’, CUI Ying, ZHANG Qian, and LIU Yan™
(College of PlantScience and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Karyotype analysis was performed for Leonurus japonicus Houtt with the localization
of 45S rDNA loci by using the rDNA from Lycopersicon esculentum as probe. The meiotic
observations showed that the chromosomes were paired as 10 bivalents in its pollen mother cells at
diakinesis, indicating that the plant has 2n = 20. The meiotic divisions belong to the simultaneous type
and the stainability of the pollen grains was 97.10%. The signals from 45S rDNA probe were detected
at the terminal parts of the short arms of second pair of chromosomes and central parts of the third pair
of chromosomes. The karyotype formula was 2n = 2x = 20 = 2m + 16sm (2SAT) + 2st, with the
constitution of relative length being 2n = 2L + 8M, + 10M;. The ratio of the longest / the shortest
chromosomes (L/S) was 1.58, and the asymmetry index was 69.39. The chromosome relative length
ranged from 8.05% to 12.73%, and karyotype type belonging to “3A” . The idiogram was established
for the species
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i BFEL (Leonurus japonicus Houtt) 4 J& B A} i BE RS — 5 AR B AR REAKE Y, 20 FH 3L
2o HAT, 2B 1 SR TP AR A o 0 B 25 AL A PR AR A5 T T o JLUR=E L By,
PERLIE, ARNA R WEIRE M Dhae, HASCREE AT H, ImIR b R 10 i o
Wi~ MO 7= GRS TR AR BYRYT (Buds == 4%, 2003; MRDE AR oI, 2004; FOM5 4%,
2008).

FEICIARL AT (FISH) HA S — M a] ST i A AR e Ak 3 E ALDNAJP A EOR, 872
B TR R 8 TR i A G R . AR BRAE R (de Jong et al., 1999). HLtafk&ifaas s b
TE LR Yot AR A8 o3 FT 45 T B ) a0t A% 27 ) 1 (Taketa et al., 1999; Thomas et al., 2004). 145S rDNA
YRR S B AREAT S G IR AL 2228 (FISHD AT LU s AE 4 5L R 4 (¥945S rDNART sS4, e HoAE
FEGL AR BRI E, QLR U AR E A A AR ] CREHSCHIRIZ T, 2008), AHF5THEY)
SRR R REAG S SRS B B A5 B o SR H AT IR AT 5% i BE 5 45S rDNATE H IR (544 58 A7 AILE Ky B
0 W 95 ES 23 2R AR L IR

VRS UM 53 5 BF 5 0 40 0 5 40 PR sk 25 2 24 T8 80 R0 & 1k DL S T-45S IDNATE QL 4k 1@
IR 7RI T = R B B R T N R ) s I R SRR & RS 7| D@ il o s R a2t D B i o
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Z A D75 (2008) FIFERARSE (2009) [ M4 1%
122 RAZZERF*

TEEAR R T 0.6 % (1 41 4 & ( YAKULT HONSHA Co., LTD, Japan) F10.2 % [ 5 % it
(MERCK, Germany) LA }20.5% ff1i% /- (Beijing Baitai Biochem Co., China) JR& B, (E37 C
IR AR ALZRTO min, FFBRRZEMTREYE20 min, SRHH KM TRl gt dbbn A, Bk o &
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A 45S IDNA P HIRIE T2, Jo R B EEN9.1 kb SR IRV 42 L 7545 45S IDNAJT 4|
(K FRIDNA, ) R LUEY %-11-dUTP (bio-11-dUTP, MBI, Shenzhen, China) #ric 4%
Blo Pt RSN MAS I FEF E 25 i Leitch S (1994) (K17 VERSAEE L.
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Yepr AR KB L B L B R T Levans (1964) (K4 240, AR A X K JE R $id% KuoZs
(1972) J5iEk oy, #2445 2R HiStebbins (1971) fAnifE.
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2.1 MBS HIIENE

TERTI 1 AR, RIS G OARECN S5 TR T 10 ik, ik wkds . TEATEM . 208
FEUf, AR R (&1, A, AEE T 3RS AR B 2n = 2x = 20,

AT, TS OEE R 10 A AEHES TaRIER B (1, BD, MRS B D H A (2
3.72%) Il TRtk (B 1, C).

JEIA T, TR IR AT | RO (%) [R1R 5% AR G 3 25 [n) AR S 31, b S0 40 P A ) ¥ AT )
ML EAT1054 4 (04 (K1, D).

1 HEETHEAREESR
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FoI, #ikomiEadtatk; G JEMI: H R 1 ok,
Fig. 1 The pollen mother all meiosis in Leonurus japonicus
A. Diakines, showing 10 bivalents; B. Metaphase I , showing 10 bivalents; C. Metaphase [ , showing one lagged bivalent;
D. Anaphase [ ; E.Telophase | ; F. Metaphasell, showing lagged chromosomes; G. Anaphasell ;
H. Telophase Il , showing lagged chromosomes; |. Tetrads.
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FERW T, G ARTFon MR g, 76 40 P 8% 23 0 Wi 17 1 4%, (H 4l i i A 70 34 (| 1,
ED.

AT, PS40 0 R e AR HE 2 B0 A i ) AR T T L, 23 90 T8 R PR A AH B T L AR R
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Fig. 2 Photo of somatic cell in metaphase and karyotype of Leonurus japonicus

MRPERIEMEZ L5 (R, e a3 BER L B A2 2n = 2x = 20 = 2m + 16sm (2SAT) + 2st,
HY AR K BELLR A . 2n = 2L + 8My + 10My.

B KGO S B G AR IR LA o 1.58, AR “3A” Y, A FRRECN69.39, Futh
AN JEE A S Y [H] 248.05% ~ 12.73%
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Table1l Relative length, arm ratio and type of the chromosome in Leonurus japonicas Houtt

K- R i 1 2 M
gty T L Reaivelenat MAREEN g BIE kB K
Number (S+L=T) length Centromere index Armratio (Long/Short)  Type
1 4.75+7.98=12.73 1.27 37.303 1.68 m
2 2.90 +8.18 =11.08 111 26.189 2.82 sm’
3 3.69+7.12=10.82 1.08 34.147 1.93 sm
4 3.36 +7.06 =10.42 1.04 32.278 2.10 sm
5 3.36 + 6.86 = 10.22 1.02 32.903 2.04 sm
6 1.72 +8.25=9.96 1.00 17.219 481 st
7 2.90 +6.46 =9.37 0.94 30.984 2.23 sm
8 231 +6.46=8.77 0.88 26.319 2.80 sm
9 2.77+5.81=8.58 0.86 32.303 2.10 sm
10 2.84 +5.21 =8.05 0.81 35.243 1.84 sm

e ARRBIAG AR, BRI RERTSHAEN,

Note: * Referred to chromosome with satellite, the length of satellite was not included.

B 3 45SIDNA (4 8) EHGEFMAMALIHPHMREGEEEN
a. AN F P Yk b, FII45S IDNAZAE 5 ¢ "PII45S IDNA (41) 5
DAPI CHEf4) S GL g (O A& il o
Fig. 3 FISH localization of 45S rDNA on metaphase chromosomes in Leonurus japonica
a. Metaphase chromosomes of Leonurus japonicu; b. 45S rDNA FISH signals of the metaphase chromosomes;
¢. Amerged image of the metaphase chromosomes and FISH signals.
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HZAE ZF71C 145S IDNASRER 5 35 B QL BARE R 2428, 2 X503 22 43 24 v B 43 24 A 104 T
R, 45 EIR: 90% UL b rp B A fkrp AT 255455 IDNAZYAS (55 (K3, by ©), —XIZ4scfE
FALT 25 YL AR ) R i B AR L WA T3 T Y R L A 2ok ab (4D, HIRAT
EREE R VAR R VAS SR NI L ERE i

4 FHEEHFISHIZRE

Fig. 4 Karyotype of Leonurus japonicu
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Fig.5 The ideogram of Leonurus japonicus Houtt
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31 BWHEHSRMEMRE

A RN BEAH B i 8o 3 57 R & s R IE R 2 (225 4%, 2003; Xk 45,
2008; sKAFIC AF, 20090 Filan, LM A /N REE B o> R R R S B MR 1 2
JRPE s SRR AR N BEAE I g O R b I S G AR S A SRV 2 R AT N, AT RE R
SEIEEME W RF 2 — ARFFFEH ORI, 55 RERL 4R 2 B REAN MR sl oy 2 R b et
RIAT N IEH, RS B CARBCF I v & G T, DA DBk B 40 i IV S e e 55 7
WA, BT AN FVR G (O ARTC XS . J0 AT N S, XA e 3 A 2.9% A0k RLAN & 1) T 4L
Ja 2z —.

3.2 45S rDNA HIERL R #%BL 217

TEATFFHIFISHAZ LB, T 530 e e A (1 L v — 4% )R A PR TR R B g N2 i, ek Y
BTG IR B . b S AR M AT TRV G (A0S, (HOE L 458 IDNATE Gtk ez, T
T B fE B 455 (DNAJAS RS, Dk, R G K FEVE Rk FHah, Haxijet
P — 2% RIR G (A L I 228 M5 S AR 55, I AT g R T2 G (MR IR Jo i 1) P 25l A7 B 4
5 Qe AR L e AN TE R — P 2

FURZ AN AL ff145S rDNAJE T 5 R P51 [IDNA. Hi¥)45S rDNAF A ALK 718 ~ 1 815
kb, KZHr ek ttfk I (Lima, 1976). 7EAHA)H145S IDNAG S H & KT /M1
EH IS BL T ReA7AE, ARG Ak b A BB A — e R I, T e T 1)
Ui i B G AR R R R 45, 2006) . AHIFFTH AR a5 BE AT 205458 IDNAZRASE 5, — R T2
SYRREERA L, S T3S Y I 2R AL, DB 2R BERI45S (DNAR M H £
THaRECH, H2X%t45S DNAS e Qe otk B ia B, den] W, SRAHFISHE R 72k
iff 2 BEAA I A 0 S B L B A% R oy BT 7 v T I R R RSN T 5 o ANBFUIE RIS AR S5 AEA A
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Qetofk Lo AN, (LT3 5 Je ik ERZRAfE 5 LA T2 5 R R IR Sl i TR 510
RN E AT R4 SRR TR 95 DUt 22 20, DRI BEHEWT, 75 BE545S rDNAYES S Qetifk L5 DI %
TRtk LRgPE DU XM IS AEIR P B iE GRS R 4%, 2002).

AWFFERY], BRI “3A” B, X4 RS FRETFH (2009) RIE ) 78 BE A
RIRARME, HERMAAE (1987), 7k X (1989) 4B RAID A (2004) HUE ) 75 BE AL LN
A7 MIApfEZESE, [N S ERIRIE AT R et BER AR A 5 BEARIA T BRI AL B L
RAUATS IR AR BT MBI A€ 22 5%, IX AT RETH A5 AN [ M DXAS [R) o 5 1) i B 7, LGS AR B
SR, BRI IR A ZE 5, U WA TRl 5T 1) 2 BF R AR R LR AR R 2R . 53 4h,
HI T AW 5T+ 458 IDNAZRAS A 5 o0 fit BF S g (AR SR A 18 AR ARIC , AR 2L 20 B 10 45 SR S
HER . TI5E.

AT E YO ff BER (19458 rDNAZE Qe (AR E¥E AL BEAT TWFF, 1#5E 17458 rDNAFRIL
MIFISHAZ LA, BUEAMFR T ab BE (17> AR A%/ BORE, s BRI S PR T . FLOh 300 Al
JRBIRIY R T 71 A~ Al
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