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Chromosome Polymorphism as Detected by Fluorescence in situ
Hybridization( FISH ) in Different Alfalfa Germplasm

DOU Quan-wen,LEI Yun-ting, WANG Hai-qing
( Northwest Plateau Institute of Biology ,Chinese Academy of Sciences ,Xining 810008)

Abstract: A cytological investigation was conducted on the 10 Chinese tetraploid alfalfa ( Medicago sativa L. ;
2n =4X = 32) germplasm accessions from the different regions using fluorescence in situ hybridization ( FISH ).
Three repetitive sequences,5S rDNA ,45S rDNA ,and C,t-1 DNA were adopted as FISH probes. The result showed
that 32 chromosomes of alfalfa could be characterized as 16 pairs with the above probe combinations,and the FISH
patterns among different materials revealed high similarity. Chromosome polymorphisms were uncovered both within
and among genotypes. Chromosome 1 ( satellite chromosome ) with 7 variants showed the highest polymorphism ,while 3 |
4 and 5 homologue chromosomes were more conserved and monomorphic. Chromosome polymorphisms were compared
among 10 alfalfa germplasm accessions from western to eastern regions of China. The result showed that a few of chro-
mosome variants in germplasm accessions from Tibet, Xinjiang ,and Liaoning were distinct from those in the others.
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Table 1 Alfalfa cultivars and germplasm accessions

e L S Y i — MRS k44 R S
Code or name Code or name
No. Origins No. Origins
of the materials of the materials
1 0024 [iiF 3 6 5368 NS AR
2 5342 s 7 HDUERE sl R
3 5383 i 8 5172 S|
4 5175 WEEBE|| 9 0054 e
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J& , GRS B R TE 37°C 458 20 ~24h, 258
I e SUE 7K whge , B & DAPI( 4, 6-diamidino-
2-phenylindole ) 4T 32 I 34 77 (Vecter) £ F7,
Leica ¢ 6 & B 85 WL 25, Fl | CCD ( Cool snapper,
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45S rDNA F#R4EH A #E4T 1Y FISH Al 285 2R — 34

(E1).
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BiEH 4 0024 (A1 F1 A2) 5172 (B1 #1 B2) #1 5185 ( C1 #0 C2) & FISH 4> #F

Fig.1 FISH patterns of 0024 ( A1 and A2) ,5172(B1 and B2) ,and 5185( C1 and C2)
Al .B1 1 C1 FJH 58 tDNA(ZL5) Fl Cyt-1 DNA (40 R4 & BT 238 ; A2 B2 F G2 FIIJH
45S rDNA (ZLE) Fil Cyt-1 DNA (68 TREFH G472 38 5 (LU IR 10 m)
Al1,B1,and Cl were detected with 5S rDNA (red)and C,t-1 DNA( green) ;
A2,B2,and C2 were detected with 45S rDNA (red)and C,t-1 DNA( green) (bar = 10pm)
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Fig.2 Karyotypes of 0054 (D1 and D2) ,5175(E1 and E2) ,5368 ( F1 and F2)
D1 .E1 Al F1 H4L {55 5S tDNA,D2 E2 Fll F2 H4L {0 {55 458 rDNA (Z1.60) , 84 (55N Cyt-1 DNA
The red signals in D1,E1,and F1 are 5S rDNA sites, while the red signals in D2,E2,
and F2 are 45S rDNA sites. The green signals are Cyt-1 DNA hybridization
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Fig.3 Chromosome polymorphisms uncovered in 10 alfalfa accessions
ARG Z ST A TR 12 SR O FIL AR5 0 458 rDNA {47,
Hofb et fhk 2024458155 R 5S tDNA {5, SR 2458 (550 Cyt-1 DNA

Different variants are annotated by the different roman letters. The red signals on chromosome No. 1 and No. 2 are 45S rDNA sites,

and those on others are 5S rDNA sites. The green signals are Cjt-1 DNA hybridization
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et
pu

786 oW &

R

L
£

2 13 %

12 YL .a BRI o Y {0 R B 7E 3T 25 22 H
XA H58 Cot-1 DNA F1 58 rDNA 225355 H I ¢
T S R i s A 05 Cot-1 DNA 2384555 b B
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Table 2 Chromosome variants included in 10 alfalfa accessions
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1M b B YL fA 5SS rDNA 2380 s 5855 , HL 20 A7 i 17
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TERERE 0024 B, d BN e B/ EAR S S A BT
TErr B, W ¢ BUAE 5185 PRGNS (£ 2)

RIS BPEVES S04 F5 Code or name of the material Rtk
No. of Chr. EZ%itk
0024 5342 5383 5175 0393 5368 HOETE 5172 0054 5185  No. of variants

1 fg a a b b a de a b be 7

2 a a b a a ab cd a b ab 4

3 a a a a a a a a a a 1

4 a a a a a a a a a a 1

5 a a a a b a b a a a 2

6 a a a a a a a a a b 2

7 a a a b a a a b a c 3

8 a b b C a a a a a a 3

9 a b a a b b b ¢ ¢ ¢ 3

10 ¢ a a a b be c b be a 3

11 a b a a ab a a a b b 2

12 a ca a b a a a b a a 3

13 b a ad c a a a c a a 4

14 a a a a a a a be a a 3

15 a a a a a a a a a a 1

16 b a a a a a a a a a 2

ING FHRARFAEAR R e AR E 15 g Y @ﬁi%%_\z@( € 3) The different letters represent chromosome variants ( Fig. 3)

M T AT FE BT HIAT R R A AR X, O T 30
BR[O DX iy b A B oA 3 () AR
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