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Comparative analysis of rDNA distribution in metaphase
chromosomes of Cucurbitaceae species
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Abstract: Fluorescence in situ hybridization (FISH) and double FISH experiments were carried out to ascertain the chro-
mosomal distribution patterns of the 45S and 5S ribosomal DNAs in the three species of Cucurbitaceae. Five pairs of 45S
rDNA loci and two pairs of 5S rDNA signals were detected on chromosomes of Cucurbita moschata Duch. Luffa cylindri-
cal Roem. contained five pairs of 45S rDNA loci and one pair of 5S rDNA loci. In Benincasa hispida Cogn., two pairs of
458 rDNA sites and one pair of 5S rDNA site were detected. In this species, 5S rDNA and one pair of the 45S loci were
collocated closely in chromosome 7S. 45S rDNA chromosomal distribution patterns were highly conserved among the three
species, althoufh their number varied markedly. The 5S rDNA sites on chromosomes among the three species were highly
polymorphic. We further discussed differentially evolutionary processes of 45S and 5S rDNA in plant genomes.

Keywords: Cucurbitaceae; fluorescence in situ hybridization; rDNA; karyotype evolution

(fluorescence in situ hybridization, DNA (" FISH
FISH)
DNA e
: 2006-08-25; :2006-10-26
: . PCSIRT, ( : 30571031 30521004) ( :2005ABA097)

[Supported by the Changjiang Scholars and Innovative Research Team in University (No.PCSIRT), National Natural Science Founda-
tion of China (No. 30571031 and 30521004) and the Natural Science Foundation of Hubei Province (No. 2005ABA097)]
(1981—), , S s : E-mail yanhaox@yahoo.com.cn
(1967—), , s N s : Tel: 027-68754505: E-mail: 1jli @whu.edu.cn



5 : 45S rDNA

5S rDNA

615

RNA

B

[4]

[5.6]

(ribosomal DNAs, rDNA)

rDNA

7] , tDNA
[8~14] ’
(Cucurbitaceae) 110~122
775~960 32 150
, , [15] ,
’ [16] ’
(Cucumis)
(Cucumis sativus L.) (17, 18],
(Cucurbita

moschata Duch.)
(Benincasa hispida Cogn.),

b E

[16,19]
b

(Luffa cylindrica Roem.)

45S  5S rDNA

458 5SrDNA
rDNA 3

11

(Cucurbita moschata (Duch.) Poiret, 2n=40),
(Luffa cylindrica(L.) Roem,

>

FISH

3

2n=26), ; (Benincasa hispida

(Thumb.) Cogn, 2n=24),

1.2
1.2.1
Song Gustafson 2%
> o—
3h 2
(Sigma) 2 (Sigma)28
, , =20
1.2.2
458 5S rDNA Arumu-
ganatha 45S tDNA  5S rDNA
45S  5SrDNA
-dUTP(Digoxigenin-dUTP,
Roche) -dUTP(biotin-dUTP, Roche)
, 458 5S rDNA
-dUTP ; 45S rDNA
Dig-dUTP , 5S tDNA Bio- dUTP
1.2.3
Li Y , 40
pL , 50% (Sigma) 10%
(Sigma), 2xSSC, 100 ng/uL ssDNA
(Sigma), 22 mm X 22 mm , 80
3 min, 37 12~48h
Li [21]
2xSSC 37 10
min, 1x PBS ,
(anti-di-
goxigenin-FITC, Roche), 37 30 min

1xPBS 3, 5 min,
(rabbit anti-sheep-FITC, Roche),

-Cy3( Strepavidin-Cy3, KPL Company),

(Biotinylated-anti-streptavidin, Vector Laborato-
ries), s
1.2.4
5 puL/mL DAPI(4', 6-
Vector-

>

diamidino-2-phenylindole) ,



616 4 f# HEREDITAS (Beijing) 2007 29
shield(Vector Lab), = Olympus BX60 Dig-dUTP 45S tfDNA  Bio-
, Photometrics SenSys CCD dUTP 5S rDNA
(charge coupled device)1400E Metamorph ( 1: K-N 2: O),
4.6.3(Universal Imaging Crop.) , Pho- 458 rDNA
toshop7.0.1 ( 1: L), 6S
2 s 7S
( 2:0); 5S rDNA ( 1
21 M), 7S ( 2.0
MetaMorph i 55
[22]
> rDNA 45S rDNA
y 23 ’ ! ’ ¢ 1
Stebbins**! N). ’
2.2 455 5SrDNA
458 5S rDNA 1,
rDNA FISH 2
160 )
, 95 | 3
Stebbins!*’! , 1A
Dig-dUTP 45S  5S rDNA , B
> 3 [16]
5 45SrDNA , 2S 8S 12L (9]
158 4 , 178
( 1:A-C 2: A); 5StDNA ’
( 1:D-E 2: A), 3L
10S ( 1: E),
3L 5SrDNA )
Dig-dUTP 45S rDNA  Bio- 45S  5S rDNA s
dUTP 5S rDNA
, 45S rDNA, . s ’ ’
SStDNA( 1:G-J)) ,
5 45StDNA 1S 58 9s 10s & 7 » TONA ’
11S , , 118
45S rDNA )
( I:H 2: B) 5S rDNA 4S )
, ( L1 2: B)
1
Table 1 Karyotype analysis of the three Cucurbitaceae species in this study
/ 2
Taxa Karyotype formula Average arm ration Percentage of chro- — Karyotype asym- Type
Longest / Shortest Mmosome arm ration>2 metry index
C moschata  2Nm2x=40=22m+10sm+8st 1.68 2.08 30 61.23 2B
L. eylindrical 2n=2x=26=26m 1.29 1.69 0 56.17 1A
2n=2x=24=12m+12sm 1.89 1.94 41.67 63.92 2A
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Fig. 1 FISH localization of 45S rDNA and 5S rDNA on metaphase chromosomes of the three species

A —C: Physical location of 45S rDNA (green) on chromosomes of C. moschata. A: Metaphase chromosomes of C. moschata.; B: FISH signals
of 45S rDNA; C: A merged image of the metaphase chromosomes and the FISH signals. D —F: Physical location of 5S rDNA (green) on
chromosomes of C. moschata. D: Metaphase chromosomes of C. moschata.; E: FISH signals of 5S rDNA; F: A merged image of the meta-
phase chromosomes and the FISH signals. G —J :Physical location of 45S rDNA (green) and 5S rDNA (red) on chromosomes of L. cylindrical.
G: Metaphase chromosomes of L. cylindrical.; H: FISH signals of 45S rDNA; I: FISH signals of 5S rDNA; J: A merged image of the meta-
phase chromosomes and the FISH signals. K —N: Physical location of 45S rDNA (green) and 5S rDNA (red) on chromosomes of B. hispida. K:
Metaphase chromosomes of B. hispida.; L: FISH signals of 45S rDNA; M: FISH signals of 5S rDNA; N: A merged image of the metaphase
chromosomes and the FISH signals. Bar = 5 um.
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Fig. 2 Karyo-idiograms of three species showing FISH based localization of the two r-DNA sites (45S and 5S rDNA) on metaphase
chromosomes
A: C. moschata; B: L. cylindrical; C: B. hispida.
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