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ABSTRACT 100.00 -
There is keen interest in constructing a physical map of the 17-Gb bread wheat (Triticum aestivum L.) genome as wel saco -
as Its eventual sequencing. Efforts are now underway to develop BAC-based physical maps of chromosomes anc 2 o]
genomes of this species. One important component in the construction of physical maps is the alignment anc 5 500
anchoring of contigs to an independently derived marker scaffold (or map). In the case of wheat, mapping methods e
that are complementary to meiotic recombination will be necessary because of the uneven distribution of meiotic o0 | I
recombination and low correlation between genetic and physical distances. Thus, we have Initiated a project to use a T T o o o o> o
method that uses radiation-induced chromosome breakage, rather than meiotic recombination, as a means to induce Chromosome
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Figure 3: DNA marker retention frequencies of D-genome chromosomes in two DGRH Panels

marker segregation for mapping (known as radiation hybrid (RH) mapping). Here we describe a method to construct
D-genome radiation hybrids (DGRHs) as well as a preliminary evaluation of mapping panels with the goal of

constructing RH maps of the 4.2-Gb D genome of hexaploid wheat. Table 2: Distribution of critical lines for DGRH panels from LDNxALB8/78 and Chinese Spring
OVERALL PROJECT OBJECTIVES Number Of Chromosomes L DNXALBS/78 Chinese Spring
A. Develop radiation hybrid mapping populations for D-genome chromosomes Critical lines for 1 chromosome 21.8% 28%
B. Develop RH maps of varying resolution and align BAC contigs to the maps using high-throughput protocols Critical lines for 2 chromosomes 13.9% 12%
C. Develop the database and bio-informatics tools for efficient access to and utilization of the resources generated Critical lines for 3 chromosomes 12.9% 4%
In this project Critical lines for 4 chromosomes 6.9% 1%
D. Integrate the knowledge and resources of this project into teaching/training of students at all levels Critical lines for 5 chromosomes 4% 0%
High Resolution RH Physical Map of Ae. tauschii and T. aestivum D-genome CritiCal Iines for 6 ChrOmOSOmeS e O%
A Critical lines for 7 chromosomes 0% 0%
N ) o » Regardless of radiation dose, the DGRH panels from LDNxALS8/78 showed greater indices of chromosome
£ pe—m——— Q Gz | breakage (lower marker retention rates and greater proportions of critical lines) compared to the panels from
nome senees <a —— T Figure 1: This  scheme _Chmese Spring (Tables 1 and 2, Figure 3). Additional materials are being evaluated to see if this discrepancy
1 A represents  project organization IS due to samplmg_er_ror or genotypic effects. |
oot || 5 2 P || g according to the major activities. > The pattern of radlat!on-mduced breakage of D-genome chromosomes was assess_ed by comparing r_narker
52 latfon All encompassing activities relate retention rates in various D genome chromosomes. In the panel from Chinese Spring, marker retention
e marers | |2 2 = . to  education, outreach and rates among D- genome chromosomes were homogeneous except for chromosome 6D (lower retention rates than
SRR EE f | bioinformatics. ~ These three expected). In the LDNx8/78 marker retention rates were also homogenous except for chromosomes 3D and 5D
—Y |8 5[ | ommimin ™ [} COMpoNents  will - permeate  all (higher retention rates than expected). Overall, marker retention for a given D-genome chromosome in these panels
P 5-genome sequences [7] = : work being conducted by this : : .
1 = aroup. was homogeneous (Figure 3). This suggests that radiation-induced breakage appears to be even along D-genome
chromosomes.
Radiation Hybrid Mapping A Chromosome 5D B Chromosome 6D
This is_ a proven approach _based on radiation-ino_luced chrom(_)some br_eakage, rather than mei_otic £100 , , 0000000000 e e e ._ X 100 . . o e o 4 o o
recombination, as a means to induce marker segregation for mapping'4. Using these methods, any given g5 g9 25 9 ° e ’ et
mapping panel member Is assayed for the presence or absence of a given marker and markers need not be E E 80 S E 80
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Figure 4: Average retention frequencies (%) for DNA markers for wheat chromosomes 5D (A) and 6D (B). Marker loci for
chromosome 5D from 1 to 20 correspond in order to those shown in figure 5A, number 1 being Xbarc130 and number 20
corresponding to Xgwm565. Markers for chromosome 6D from 1 to 15 correspond in order to those shown in figure 5B. number 1
being Xcfd49 and number 15 corresponding to Xwmc773.

Scheme for the Development of D-Genome Radiation Hybrids (DGRHS)
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: HHHHH HH J——— > ii “ H “iiim hybrids (DGRHs). Seeds of the hexaploid wheat (Triticum The integrity of two D-genome chromosomes (5D and 6D) in CS DGRHSs from the 35-krad treatment was
FTITTT T aestivum, 2n=6x=42, AABBDD) “Chinese Spring” and the assessed in greater detail by assaying these materials with 15 to 20 markers (Fig. 4 and 5).
D et e B Zﬁgﬁgc dgg::p;?'da"r‘;h;? r';DSN);ﬁ‘g‘Si/ 7fex‘€fre t|r::tt§3 V‘;'rfg > Chromosome breakage along each chromosome was homogeneous (Figure 4).
Mo reanangements surviving plants (gGRH ) v>\//e,re Cmsge ¥ toytﬁe tetra’ploi ’ > A subset of 13 DGRHs for chromosome 5D (Fig.5A) was used to dissect chromosome 5D into 16 distinct bins.
oo wheat (T. turgidum 2n22X228 AABB) variety ‘Altar 84 » Marker retention study in this subpanel revealed DGRHSs with 1 to 8 obligate breaks per chromosome
or ‘Langdon’. Progeny from independent crosses (DGRH,) » A subset of 15 DGRI_—ls were foqnd fo_r chromoso_me 6D (Fig.5B). Thi_s subpanel al_lowed the dissection
N T il are then used to assemble the mapping panel. Important of chromosome 6D into 13 distinct bins. Analysis showed DGRHs with 1 to 5 obligate breaks per chromosome
'!'l :: ':“ :::' X !! :: “ ll!! :::: features of this scheme for the production of a mapping » A comparison of radiation hybrid data with genetic and deletion-based maps of chromosome 5D and 6D,
il i SN panel is that the irradiated D-genome chromosomes will be showed that radiation hybrids provide useful and complementary information. Namely, markers in areas of
THEHRHEL T e e s comlilen s lssens en & sl 2 low recombination or in deletion-based bins can be ordered with radiation hybrid data.
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Characterization of Some D-Genome Radiation Hybrids (DGRHSs) current Activities
»\We are In the process of constructing additional mapping panels, evaluating their quality, and assembling
Table 1: DNA marker retention in DGRHSs from CS and LDNxALS8/78 panels of varying levels of resolution.
. : T _ » Retrotransposon element junctions (REJ) are under evaluation as a new single-copy and locus-specific marker system
Panel Radiation dose Marker retention % per plant %o of individuals containing all of the tested for hexapl%id wheat J (RE) J by P Y
(krad) (range) markers »Various marker platforms are being explored for high throughput genotyping.
CS DGRH 15 99.6 (90-100) 95.7 > Various bioinformatics tools to store, mine, and analyze data are also under development
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