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Analysis of SSR Information in N.tomentosiformis Goodspeed genome
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Abstract: By searching N. tomentosiformis Goodspeed genome DNA with SSRFINDER, 6441 SSRs were identified from 5227
scaffold. Total length 303 963bp of SSRs occupied approximately 0.12%o of genome DNA. The average distance between SSRs was
about 400 kb. Dinucleotide and trinucleotide motifs were most abundant classes, 45.2% and 49.6% respectively. The repeats of

motifs from 10-20 accounted for 74.6% of the total SSRs.
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GAA 304 TIC 295 AAG 224
TCT 218 AGA 215 TTG 198 SSR
ACA 184 CTT 177 AAC 163
GTT 156 44
10 AAAG 16 ATAG
16 TATG 13 12 ACAT
C
9 ATAC 7 TTTC 7 AAGA 6 o
AGAG(6 ) AICT 6 -
45 10 GA
AT
CGGGA 23 TTTIC 20  AAAAG 14 TG
AC
GTCCC 14 CGTCC 10 ACAAT cA
G
5  AGAAA 4  GACGG 4  TCCCG o
4 TTTTA 4 ATCG
SSR 33.1% 33.4%
166% 169% 3 GC 33.5%
40 -
J 35t
< R
T30 ¢
25 +
20 +
15 -
10 -
A T G
3 SSR

Fig.3 Distribution of A, T,C and G in SSR loci
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417 GAA 304 AAAG 16 CGGGA 23
400 TTC 295  ATAG 16 TTTTC 20
378 AAG 224 TATG 13 AAAAG 14
373 TCT 218  TTTA 12 GTCCC 14
354 AGA 215 ACAT 9 CGTCC 10
312 TTG 198  ATAC 7 ACAAT 5
270 ACA 184  TTTC 7 AGAAA 4
229 CTT 177  AAGA 6 GACGG 4
109 AAC 163 AGAG 6 TCCCG 4
71 GTT 156  ATCT 6 TTTTA 4
1 AAT 111 GAGA 6 AATAC 3
TTA 109 TATC 6 ATACA 3
TGT 88 ATGT 5 TTTCT 3
CAA 86 CATA 4 ACGGG 2
ATA 84 CTCT 4 AGAAG 2
TAT 75 TCTA 4 ATTTT 2
ATT 57 TGTA 4 CAAGC 2
TAA 53 AGAT 3 CTTGA 2
GAT 48 ATAA 3 CTTTT 2
CAT 33 ATAT 3 GCTTG 2
TCA 28 CTTT 3 GGGAC 2
GAG 27 TATT 3 TATTG 2
TCC 25 TTAT 3 TCTTT 2
AGG 24 AAAT 2 TGTAT 2
CTC 21 AGAA 2 TTTTG 2
TGA 20 GTGT 2 TTCTC 2
CCT 19 TCTC 2 TTGGC 2
ATC 18 TCTT 2 AAAAT 1
ATG 16 TTCT 2 AAAGA 1
GTA 11 TTTG 2 AATGG 1
AGT 11 AATT 1 ACGAT 1
TGG 10 AGGG 1 ATACT 1
TAC 10 AGTT 1 ATTGT 1
GGA 10 CATG 1 CCAAG 1
ACT 10 CTAA 1 CCGTC 1
TAG 9 CTAT 1 CTTCT 1
CTG 6 GAGG 1 GAATG 1
CCA 6 GGGT 1 GAGAA 1
ACC 6 TAAA 1 GATAC 1
CTA 4 TAAT 1 TAAAA 1
TGC 3 TAGA 1 TCTTC 1
GGT 3 TAGT 1 TGCCT 1
CAG 3 TATA 1 TGTGG 1
CAC 3 TCAC 1 TTCTT 1
AGC 3 TTGGT 1
ACG 3
TCG 2
GTG 1
GTC 1
GCA 1
CGC 1




3

SSR 35

GC SSR
A/T G/C
SSR 6107 SSR 94.8% CG ,
GTG , GTC , GCA , CGC ,
1 SSR
SSR
SSR
EST [24-30] EST-SSR
ChoP!
SSR
EST  SSR
SSR 20 bp
[32] SSR
[33] 6441 SSR
SSR 39 bp
53bp 66bp 75bp
94.8% SSR
PRIMERS5.0 6 441  SSR
6 020
SSR

[1] Beckmann J S, Soller M. Toward a unified approach to
genetic mapping of eukaryotes based on sequence tagged
microsatellite sites[J].Bio Technology, 1990, 8: 930-932.

[2] Powell W, Machray G C, Provan J. Polymorphism
revealed by simple repeats[J]. Trends Plan Sci, 1996, 1:

215-222.
(3] . SSR
1. , 2009, 35 (3) : 395-402.
(4] . SSR
(1. 2001 28
8  778-784.

[5] Thiel T, Michalek W, Varshney R K, et al. Exploiting
EST database for the development and characterization
of gene-derived SSR-markers in barley (Hordeum
vulgareL.)[J]. Theor Appl Genet, 2003, 106 (3): 11-22.

[6] Korzun V, Roder M, Wendehake K, et al. Integration of
dinucleotide microsatellites from hexaploid bread wheat
into a genetic linkage map of durum wheat[J]. Theor
Appl Genet, 1999, 98 (1): 1202-1207.

[7] Prevost A, Wilkinson M. A new system of comparing

PCR primers applied to SSR fingerprinting of potato
cultivars[J]. Theor Appl Genet, 1998, 98 (1): 107-112.

[8] Prasad M, Varshney R, Roy J, et al. The use of
microsatellites for detecting DNA polymorphism,
genotype identification and genetic diversity in wheat[J].
Theor Appl Genet, 2000, 100 (4): 584-592.

SSR ], 2003 1 2
273-276.
[10] . CMA
SSR . 2009 7
2 355-359.

[11] H S Moon, J S Nicholson, R S Lewis. Use of transferable
Nicotiana tabacum L. microsatellite markers for
investigating genetic diversity in the genus Nicotiana[J].
Genome, 2008, 51: 547-559.

[12] Bai D, Reeleder, R, Brandle, J E. Identification of two
RAPD markers tightly linked with the Nicotiana debneyi
gene for resistance to black root rot of tobacco[J]. Theor
Appl Genet, 1995, 91: 1184-1189.

[13] Yi Y H, Ruffy R C, Wernsman E A. Identification of
RAPD markers linked the wildfire resistance gene of
tobacco using bulked segrement analysis[J]. Tob Sci,
1998, 42: 52-57.

[14] Johnson E S, Wolff M F, Wernsman E A. Marker assisted
selection for resistance to black shank disease in
tobacco[J]. Plant Dis, 2002. 86: 1303-1309.

[15] Lewis R S, Milla S R, Kernodle S P. Analysis of an
introgressed  Nicotiana tomentosa genomic region
affected leaf number and correlated traits in Nicotiana
tabacum[J]. Theor Appl Genet, 2007, 114: 841-854.

[16] Milla, S R., Levin, J.S., Lewis, R.S., and Rufty, R.C.
RAPD and SCAR markers linked to an introgressed gene
conditioning resistance to Peronospora tabacina D.B.
Adam. in tobacco[J]. Crop Sci, 2005, 45: 2346-2354.

[17] Lewis R S. Transfer of resistance to potato virus Y(PVY)
from Nicotiana africa to Nicotiana tabacum:possible
influence of tissue culture on the rate of introgression[J].
Theor Appl Genet, 2005. 110: 678-687.

[18] Lewis R S, Milla S R, Levin J S. Molecular and genetic
characterization of Nicotiana glutinosa L. chromosome
segments in tobacco mosaic virus-resistant tobacco
accessions[J]. Crop Sci, 2005, 45: 2355-2362.

[19] Moon H S, Nicholson J S. Identification of AFLP markers
linked to Tomato Spotted Wilt Virus resistance in
tobacco[J]. Crop Sci, 2007, 47: 1887-1894.

[20] Ren N, Timko M P. AFLP analysis of genetic
polymorphism and evolutionary relationships among
cultivated and wild Nicotiana species[J].Genome, 2001,
44: 559-571.

[21] Rossi L, Bindler G, Pijnenburg H, et al. Potential of
molecular marker analysis for variety identification in
processed tobacco[J]. Plant Var. Seed, 2001, 14: 89-101.

40



40 2011 32
5
Table 5 The evaluation of cased cigarettes and flue-cured
tobacco of the polysaccharide extract
/
% (500 (32) (600 (12) (200 (25) (100)
0.0000 5.00 29.43 5.07 1050 17.50 22.07 89.6

1# 0.0001 5.00 29.57 500 1057 17.71 21.86 89.7 [1] ]
0.0002 5.00 29.86 5.07 1057 17.57 2229 904
0.0003 500 295 5.07 1071 17.64 2229 902 1999 21 2 56-61
0.0000 5.00 28.93 5.00 1021 1743 2193 88.5 .

9 00001 500 2036 500 1021 1757 2214 893 [2] Duncan C J, Pugh N, Pasco D S, et al Isolation of a
0.0002 5.00 2943 507 1021 17.64 2214 89.5 galactomannan that enhances macrophage activation
0.0003 500 2936 500 1021 1750 2193 8.0 from the edible fungus Morchella esculenta[J]. J Agric

Food Chem, 2002, 50(20): 5683-5685
[7]
(3] (7]
2000 30 1 56-57
42.6% (4] (1]
13 2002 21 5 11-12
[5] (1]
2004 30 2 72-76
[6]
[J] 2005 22 6
45-46
(7]
33
[J] 2000 9 2 14-17

(B3R 35 70

[22] Bindler G, Rutger van der Hoeven,el at. A microsatellite
marker based linkage map of tobacco[J]. Theor Appl
Genet, 2007, 114: 341-349.

[23] Morgante M, Hanafey M, Powell W. Microsatellites are
preferentially associated with nonrepetitive DNA in plant
genomes [J]. NatureGenetics, 2002, 30: 194-200.

[24] Cardle L, Ramsay L, Milbourne D, et al. Computational
and experimental characterization of physically clustered
simple sequence repeats in plants [J].Genetics, 2000,156:
847-854.

[25] Kantety R V, Rota M L, Matthews D E, et al. Data mining
for simple sequence repeats in expressed sequences tags
from barley,maize,rice,sorghum and wheat[J].Plant Mol
Biol, 2002, 48: 501-510.

[26] Thiel T, Michalek W, Varshney R K, et al. Exploiting EST
database for the development and characterization of
genderived SSR-markers in barley (Hordeum vulgare
L.)[J].Theor Appl Genet, 2003, 106: 411-422.

[27] . EST-SSR

[1]. 2006 33 3 49-554.
[28] . EST-SSR

. 2007 34 3
438-442.
[29] . EST-SSR
. 2006 26 1 17-23.

[30] Jiang Dong, Zhong Guangyan, Hong Qibing. Analysis of
Microsatellites in Citrus Unigenes[J]. Theor Appl Genet,
2003, 106: 411-422.

[31] Cho Y G, Ishii T, Temnykh S, et al. Diversity of
microsatellites derived from genomic libraries and
GenBank sequences in rice (Oryza sativa L. ) [J]. Theor
Appl Genet, 2000, 100: 713-722.

[32] Temnykh S, DeClerck G, Lukashova A, et al
Computational and  experimental  analysis  of
microsattellites in rice (Oryza sativa L.)[J]. Genome Res,
2001, 11: 1441-1452.

[33] Dreisigacker S, Zhang P, Warburton M L, et al. SSR and
pedigree analysis of genetic diversity among CIM-MYT
wheat lines targeted to different mega environments [J].
Crop Science, 2004, 44: 381-388.





