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Characterization of a wheat-Thinopyrum bessarabicum

(T2JS-2BS-2BL) translocation line
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Abstract  Thinopyrum bessarabicum (2n=2x= 14, JJ or
E"E") is an important genetic resoarce for wheat improve
ment due to its salinity tolerance and disease resistance
Development of wheat-1, bessarabicum translocation lines
will facilitate its practical utilization in wheat improvement
In this stdy. o novel wheat=Th, bexsarabicim transloca-
von line T2JS-2BS-2BL. which carries a segment of
Th, bessurabicum chromosome amm 2JS was  wentified
andd further charactenzed using sequential chromosome
C-banding, genomic in site hybadization (GISH), dual
color fluorescent in situ hybeidization (FISH) and DNA
markers. The trunslocation breakpoint was mapped within
bin C-2BS1-0.53 of cheomosome 2B through marker
analysis. Compared to the Chinese Spang (CS) parent and
10 CS-type lines, the translocation line bas more fertile
spikes per plant, longer spikes, more grains per spike and
lagher yield per plamt. which suggests thsat the aben seg-
ment carrses yield-related genes. However, plants with the
translocation are also taller. bead later and have Jower
1.000-kemel weight than CS or CS-type lines. By using
markers specific 1o the barley photopeniod response gene

Comsunicuied by P. Langridge.

The asthors Z. Qi ind P. D have comtribused equally

Z QD P Du B, Qies - L. Zheang - . Chen - T. Chen

Ppd-HI, ot was determined that the Iste beading date was
conferred by a recessive allele located on the 23S segment
In addition, four markers specific for the trunslocated seg-
ment were identified, which can be used for marker-aided
screening

Introduction

Althoug}
domestic

enctic diversity in wheat was redoced during

n, some of it cun be restored throagh introgres
sion from its progenitors or from the moee distant wild rela-
tives (Dubcovsky and Dvordk 2007). Introgression of alien
genes, even from tertiury gene pool species, coald increase
genetic diversity for agronomic performance of cultivated
wheat (Able et al. 2007), as tlustrated by the apphcation of
thwe wheat-rye translocations, TIRS-1BL and TIRS-1AL.
wheat breeding (Jiang et al. 1994; Fricbe et al. 1996).
Thinopyram bessarabicum (2n = 2x = 14,13 oc E'E"} is a
perennial maritime wheatgruss that possesses salinity toler
ance and resistance to several diseases, amd can be an
impartant gene source for wheat improvemens (Gorham
etal, 1986, William and Mujeeb-Kazi 1993; King ct al
19974). Both the octoploid amphiploid (24 = 80 = 56,
AABBDDJY) derived from CS and Th  bessarabicum
(Forster and Milker 1985: Gorham et al. 1986; Forsser et al
1987). and the bexaplowd amphiploid (2n = dv =42, AAB
B1J) derived from tetruplosd wheat and Th. bessarabicum
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15. Messing J, Bharti AK, Karlowski WM, Gundlach H, Kim HR, Yu Y,
Wei F, Fuks G, Soderlund CA, Mayer KFX et al.: Sequence

EndNote is nOt designed to insert author mark composition and genome organization of maize. Proc Nat/

. ) ] Acad Sci USA 2004, 101:14349-14354.
automatlcally. A LR R L 16. Lai J, Ma J, Swigonova Z, Ramakrishna W, Linton E, Llaca V,

citations and bibliography after formatting to add e Tanyolac B, Park Y-J, Jeong O-Y, Bennetzen JL et al.: Gene loss
bullets. and movement in the maize genome. Genome Res 2004,
14:1924-1931.,
One of the key principles of polyploidy is its episodic and recurring nature
over long evolutionary time-spans. Yet genomes donotjust grow; they also
contract via deletion of redundant genetic material. In this paper, the
authors show how this process has occurred in the modem maize genome,
which traces its ancestry to an allopolyploidy event but whose genome

Not surprisingly, evidence of polyploidy abouwds in most

other plant genomes that have been invesgdated 1n detail contains only residual gene duplications tracing to this event. See also[14°].
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(Figure 1). Prominent examples ingfude an ancient 17. Schiueter J, Dixon P, Granger C, Grant D, Clark L, Doyle JJ,

genome-doubling event 1n the copymon ancestor of the Shoemaker RC: Mining EST databases to resolve evolutionary
modern grasses [14°], as well as #more recent polyploidy events in major crop species. Genome 2004, 47:868-876.

in the maize linecage [15,16°,17]. Other more recent 18. Blanc G, Wolfe KH: Widespread paleopolyploidy in model plant
polyploidization events occurred 1n the 1111ccr;t(‘w_c/> e species inferred from age distributions of duplicate genes.
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solanaceous crops tomato and potato [17,18 In this paper, Blanc and Wolfe provide evidence for widespread whole-

leccumes  Glyane (soybean) and Medicago  truncatula genome duplicationsinnine of 14 species studied. This evidence is based
) ) on the distribution of synonymous substitution rates among nearest-
R .o neighbors in expressed sequence tag databases. The data reveal peaks
prum) genus [187°,19]. in the frequency distributions of similarities against a background of

duplications that have arisen by means other than polyploidy.

[17,18°%], and in a common ancestor of the cotton (Gossy-
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