
BAC clone selection and sequencing 

BAC clones corresponding to 3B contig ctg0954b were selected from 
BAC library specific for chromosome arm 3DS using molecular markers 
developed from EST. By PCR screening, 8 contigs (represented by 24 
clones) were identified.  

3-kb and 8-kb paired-end libraries were created from pooled DNA 
representing all 24 BAC clones. Libraries were prepared using 454-
Roche Titanium standard paired-end sequencing kits and sequenced 
on 454-Roche GS FLX sequencer.  

• 3 kb library: 278,412 reads; 50,780,080 bp 

• 8 kb library: 387,392 reads; 82,540,639 bp 

• coverage 88 x 

Sequence assembly 

• done by Newbler (version 2.0)  

• 1 to 15 contigs per BAC; ordered in scaffolds 

• 24 clones organized in two scaffolds only 

• scaffold A: 1,264,820 bp; 39 gaps 

• scaffold B: 333,768 bp; 21 gaps  
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Background 
Polyploidization is considered one of the main mechanisms of plant genome evolution. The presence of multiple copies of the same gene reduces 
selection pressure and allows sub-functionalization and neo-functionalization leading to plant diversification, adaptation and speciation. In 
hexaploid wheat, polyploidization as well as the prevalence of transposable elements resulted in massive gene duplication and movement. As a 
result, the number of genes which are non-collinear to genomes of related species seems strongly increased. However, it is not clear whether rates 
of non-collinear gene insertion are similar or different among homoeologous genomes. We have identified and sequenced Hga locus (1.6 Mb) on 
chromosome 3DS corresponding to part of the contig ctg0954b on homoeologous chromosome 3BS and compared gene content, gene by gene.  
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Conclusion 
• Sequence assembly of 24 BAC clones resulted in two 

scaffolds 334 and 1,265 kb long 

• Direct comparison with 3B homoeologous region revealed 
similar rate of non-collinear gene insertions 

• Few pseudogenes were found among non-collinear genes 

• Some evidences were found for  gene erosion along 3B locus 

Taa3DS_ctg1484.00010 11 

Taa3DS_ctg1484.00020 64 
Taa3DS_ctg1484.00030 73 
Taa3DS_ctg1484.00040 98 
Taa3DS_ctg1484.00050 104 

Taa3DS_ctg1484.00060 148 

3DS_ctg1484 

Taa3DS_ctg447.00010 214 
Taa3DS_ctg447.00020 231 

Taa3DS_ctg447.00030 294 
Taa3DS_ctg447.00040 323 

Taa3DS_ctg447.00050 387 
Taa3DS_ctg447.00060 413 

Taa3DS_ctg447.00070 481 
Taa3DS_ctg447.00080 531 
Taa3DS_ctg447.00090 557 
Taa3DS_ctg447.00100 590 
Taa3DS_ctg447.00110 595 
Taa3DS_ctg447.00120 629 
Taa3DS_ctg447.00130 632 
Taa3DS_ctg447.00140 637 
Taa3DS_ctg447.00150 643 
Taa3DS_ctg447.00160 675 
Taa3DS_ctg447.00170 684 
Taa3DS_ctg447.00180 688 
Taa3DS_ctg447.00190 702 
Taa3DS_ctg447.00200 768 
Taa3DS_ctg447.00210 772 
Taa3DS_ctg447.00220 777 
Taa3DS_ctg447.00230 818 
Taa3DS_ctg447.00240 822 
Taa3DS_ctg447.00250 825 
Taa3DS_ctg447.00260 844 

Taa3DS_ctg447.00270 931 

Taa3DS_ctg447.00280 1039 
Taa3DS_ctg447.00290 1050 
Taa3DS_ctg447.00300 1055 
Taa3DS_ctg447.00310 1059 
Taa3DS_ctg447.00320 1109 
Taa3DS_ctg447.00330 1122 
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3DS_ctg447 

TAA_ctg0954b.00140 740 
TAA_ctg0954b.00150 756 

TAA_ctg0954b.00160 789 
TAA_ctg0954b.00170 816 

TAA_ctg0954b.00180 1047 
TAA_ctg0954b.00200 1067 
TAA_ctg0954b.00210 1091 

TAA_ctg0954b.00215 1210 

TAA_ctg0954b.00216 1410 

TAA_ctg0954b.00220 1540 
TAA_ctg0954b.00230 1573 
TAA_ctg0954b.00240 1581 

TAA_ctg0954b.00250 1794 
TAA_ctg0954b.00260 1812 

TAA_ctg0954b.00270 2045 

TAA_ctg0954b.00280 2173 
TAA_ctg0954b.00290 2179 
TAA_ctg0954b.00300 2186 
TAA_ctg0954b.00310 2188 
TAA_ctg0954b.00320 2194 
TAA_ctg0954b.00330 2205 
TAA_ctg0954b.00340 2250 
TAA_ctg0954b.00350 2290 
TAA_ctg0954b.00360 2299 
TAA_ctg0954b.00370 2340 

TAA_ctg0954b.00380 2449 
TAA_ctg0954b.00390 2461 
TAA_ctg0954b.00400 2468 
TAA_ctg0954b.00410 2496 
TAA_ctg0954b.00415 2505 

TAA_ctg0954b.00420 2646 

TAA_ctg0954b.00430 2823 
TAA_ctg0954b.00440 2841 
TAA_ctg0954b.00450 2845 

TAA_ctg0954b.00460 2902 
TAA_ctg0954b.00470 2934 
TAA_ctg0954b.00480 2940 
TAA_ctg0954b.00490 2948 

5
0

kb
 

3B_ctg0954b 

Os01g02900 1058 

Os01g02910 1067 
Os01g02920 1073 
Os01g02930 1079 

Os01g02940 1091 
Os01g02950 1097 

Os01g02960 1104 

Os01g02970 1112 

Os01g02980 1123 

Os01g02990 1136 

Os01g03010 1143 

Os01g03020 1150 
Os01g03030 1156 
Os01g03040 1161 
Os01g03050 1166 
Os01g03060 1168 
Os01g03070 1175 
Os01g03080 1181 
Os01g03090 1184 
Os01g03100 1187 

Os01g03110 1200 

5
0

kb
 

Os01 

Bradi2g01380 872 

Bradi2g01390 881 

Bradi2g01400 891 
Bradi2g01410 897 

Bradi2g01420 912 

Bradi2g01430 920 
Bradi2g01440 925 

Bradi2g01450 967 
Bradi2g01460 973 

Bradi2g01470 1006 

Bradi2g01480 1022 

Bradi2g01490 1033 
Bradi2g01500 1037 

Bradi2g01510 1048 
Bradi2g01520 1050 
Bradi2g01530 1052 
Bradi2g01540 1055 
Bradi2g01550 1060 
Bradi2g01560 1066 
Bradi2g01570 1071 
Bradi2g01580 1075 

Bradi2g01590 1082 
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Comparison of the gene content at the Hga locus on 3DS with its 
homoeologous sequence on wheat chromosome 3B and homologous regions in 
rice (Os01) and Brachypodium (Bradi2) genome. Genes shared at the two wheat 
loci and at least one model genome at collinear positions are labelled in green. 
Genes shared between the homoeologous chromosomes 3D and 3B only are 
labelled in blue. Genes unique to one of the compared regions are labelled red. 
Pseudogenes and gene fragments are marked by an asterisk. Duplications are 
highlighted by red lines associating both copies with particular orthologous gene.  

Comparison of gene – pseudogene orthologous pairs. Intact coding sequences 
(all from the 3DS locus) are in upper trace highlighted in green colour. 
Pseudogenes (from 3B locus) are displayed in the lower trace in pink. Sequence 
features shown in brown represent repetitive elements. Red connections 
between traces represent Blastn hits between sequences. A) Insertion of 
repetitive element into the last exon of TAA_ctg0954b.00410 gene caused its 
pseudogenization. B) TAA_ctg0954b.00400 lost its function by partial deletion.  

A B 


