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Isolation and Characterization of a Chromosome
Maker in Leymus secalinus ( Georgi) Tzvel.
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Abstract: A repeat sequence producing multiple hybridization signals on chromosomes was obtained by con-
structing a Cot—1 DNA library and screening with a technique of fluorescence in situ hybridization( FISH) in Leymus
secalinus( Georgi) Tzvel. . Further cloning and sequence analysis revealed that the sequence was tandem arranged in
the genome with a repeated motif of 90 bp. The repetitive sequence was named as plLs—90. Karyotyping with pLs-90
revealed that each chromosome of L. secalinus could be well identified by the different FISH patterns with multiple
hybridizations on centromeric subcentromeric interstitial or subtelomeric regions. pLs-90 not only could be an ide—
al chromosome maker for Leymus germplasm identification and utilization but also a powerful tool for studying the
genome evolution of different species in Triticeae.
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2.1 FISH Cot-1 DNA
40 ggttggcagcagtgtcacatgctcatet - 4[-)
FISH gggtggcagtggtgtcacgtgetegtee 33
40 33 7 gggtggcaatggtgtcacgtgetegtett 40
¢ gggtggcagtggagtcacgtgoctegtete 40
2 4 gggtggcagtggtgtecacgtgctegteteggegto——c-a 40
1 ( 40) gggtggcagtggtgtcgecgtgctegtcteggegte——— 40
gggtggcagtggtgtecacgtgctecatcteggegaa--c—-g 40
A 40 gggtggcagtegtgtecatgtactegteteggtgata-c-g 40
’ C—a CGGCGTCCG. . .TTGTCGCTACCGTGACTCGCGTACCCTA 42
2.2 c-b tc--ta---cga-gacgtt-ga-te-—--- a--—-—a--ct 80
40 70 bp £ eswEsamasmies aacgt-cg--t-----t--a--atgct 60
NCBI d r.-:——Ea———-:qa—c:ae:at—cq——t———:————?——.f—t-:.t r?.L:J
tc-——ta-—--cga—-gacat-cg—-tc-—t-—-——a-—-a-gct a0
GenBank tect—ta-——cgacgacgt-cg-ttct————=——=- a-—ct 80
pTa-885 ( KC290902. 1) )
Sec-g SR el L PR o e e E Qe 77
97% pTa—779 ( KC290901. 1 ) N pTa—713 Sec-h tc--ta---caa-gac-tteg——t-———-————- a- 8O
( KC290900. 1) \pTa—551( KC290899. 1) Sec-1i to-starsoegacg: ssmid i n TR e ea 54
94% °© Sec-a AGACT..... 47
2.3 Sec-b -agt-agaca 90
gc-c —agact. ... 66
Cot-1 DNA DNA Sec-d -agt—-agaca 90
DNA FISH Sec-e -80aca. ... 86
Sec- -agt-agaca 90
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40 70 bp Sec=h @ @ ——....a. B5
Sec=F  wwassaences 54
—fRA AR - R EE
40 o — reprsents nucleotide consistent, - reprsents nucleotide absent
40 I 1 pLs90 (bdefgh 3
5-CATCGCGGTAGCGACGGC3 5°-CGT- (aci)
GCTCGTCTCGGCG TC37 DNA Fig.1 Alignment between the six complete repeating
PCR ° units(b d e f g h) and three patial repeating
DNA o PCR units(a c i) of pLs-90 sequence
1000 bp
690 bp  DNA DNAMAN
6
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(
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pLs-90, pLs-90 DAPI
2.4 pLs_Q() A: Fluorescent in situ hybridization( FISH) mapping of L. secalinus

ImageJ 1.48u
idex. html)
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B: Karyotyping of L. secalinus.
The signals of pLs-90 are red and chromosomes are blue in FISH pictures
2 pLs90 FISH
pLs-90
Fig.2 Physical mapping and FISH-aimed karyotyping of

pLs-90 on metaphase chromosomes of L. secalinus
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Table 1 The chromosome karyotype parameters of L. seca—
linus
(%)
Chromosomes codes  Relative length  Arm ratios Type
1 a 9.17 1.55 m
b 1.54
2 a 8.57 1.40 m
b 1.39
3 a 8.29 1.37 m
b 1.48
4 a 7.66 1.30 m( sat)
b 1.28
5 a 7.26 1.17 m
b 1.17
6 a 6.7 1.36 m
b 1.37
7 a 6.35 1.59 m
b 1.53
8 a 6.32 1.20 m
9 a 6.08 1.27 ( sat)
b 1.30
10 a 6.02 1.22 m
b 1.28
11 a 5.61 1.31 m
b 1.31
12 a 7.39 2.64 sm
b 2.54
13 a 7.32 1.92 sm
b 1.87
14 a 7.27 2.19 sm
b 2.05
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