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Table 3 Suppl. Duplicated GmNAC genes and the dates of the duplication blocks.

Gene 1 Gene 2 Duplication Fragment size Ka Ks Ka/Ks Date (Mya)
GmNACO02.3 GmNACI16.10 fragment large 0.0336 0.0849 0.395759717 6.959016393
GmNAC16.5 GmNACI19.4 fragment large 0.064 0.1564 0.409207161 12.81967213
GmNAC04.4 GmNAC06.10 fragment large 0.0357 0.1341 0.266219239 10.99180328
GmNACI13.2 GmNACI19.2 fragment large 0.0367 0.0907 0.40463065 7.43442623
GmNACO05.1 GmNAC17.2 fragment large 0.0138 0.1191 0.115869018 9.762295082
GmNACI2.16 GmNACI13.6 fragment large 0.0427 0.1771 0.241106719 14.51639344
GmNAC04.2 GmNAC06.2 fragment large 0.0294 0.1419 0.207188161 11.63114754
GmNACO05.9 GmNACO08.3 fragment large 0.0436 0.1386 0.314574315 11.36065574
GmNACO07.5 GmNAC09.2 fragment large 0.0227 0.0742 0.305929919 6.081967213
GmNACO04.1 GmNAC06.1 fragment large 0.0164 0.0768 0.213541667 6.295081967
GmNACO08.8 GmNACI15.4 fragment large 0.0296 0.1102 0.268602541 9.032786885
GmNACO03.3 GmNACI19.7 fragment large 0.006 0.1171 0.051238258 9.598360656
GmNAC09.4 GmNACI2.1 fragment large 0.0086 0.0641 0.134165367 5.254098361
GmNACO07.4 GmNACI16.4 fragment large 0.122 0.1976 0.617408907 16.19672131
GmNACO08.6 GmNACI15.7 fragment large 0.0302 0.15 0.201333333 12.29508197
GmNACO1.6 GmNACI1.2 fragment large 0.0217 0.1268 0.171135647 10.39344262
GmNACO02.1 GmNACI16.8 fragment large 0.0372 0.095 0.391578947 7.786885246
GmNACO05.2 GmNACI17.3 fragment large 0.0181 0.125 0.1448 10.24590164
GmNACO07.3 GmNACI16.3 fragment large 0.0736 0.1449 0.507936508 11.87704918
GmNACO07.1 GmNACI16.1 fragment large 0.0633 0.1519 0.416721527 12.45081967
GmNAC04.8 GmNAC06.6 fragment large 0.0506 0.1456 0.347527473 11.93442623
GmNACO02.9 GmNACI14.5 fragment large 0.0515 0.131 0.393129771 10.73770492
GmNACI12.12 GmNACI13.10 fragment small 0.0754 0.2241 0.336456939 18.36885246
GmNAC04.7 GmNACO06.7 fragment large 0.0648 0.1096 0.591240876 8.983606557
GmNACI10.3 GmNAC20.5 fragment large 0.0769 0.1645 0.467477204 13.48360656
GmNACI10.5 GmNAC20.2 fragment large 0.0284 0.1005 0.282587065 8.237704918
GmNACO05.4 GmNACI17.4 fragment large 0.0249 0.1523 0.163493106 12.48360656
GmNAC09.1 GmNACI16.11 fragment large 0.0072 0.0938 0.076759062 7.68852459
GmNACO08.7 GmNACI15.6 fragment large 0.0658 0.171 0.384795322 14.01639344
GmNACO02.10 GmNACI14.6 fragment large 0.1206 0.1819 0.663001649 14.90983607
GmNACI11.7 GmNACIS8.1 fragment large 0.0298 0.1117 0.266786034 9.155737705
GmNACO05.11 GmNACO08.1 fragment large 0.0325 0.0977 0.332650972 8.008196721
GmNACO01.2 GmNACO02.5 fragment small 0.031 0.0966 0.320910973 7.918032787
GmNACO08.10 GmNACI8.3 fragment small 0.0372 0.1919 0.193850964 15.7295082
GmNACI3.1 GmNACI9.1 fragment large 0.0228 0.1168 0.195205479 9.573770492
GmNACO02.11 GmNACI14.1 fragment large 0.0637 0.1083 0.588180979 8.87704918
GmNACO08.11 GmNACI8.2 fragment small 0.0587 0.1928 0.304460581 15.80327869
GmNACO07.10 GmNACI17.1 fragment large 0.0149 0.0581 0.256454389 4.762295082
GmNACI11.3 GmNACI12.3 fragment large 0.0117 0.1293 0.090487239 10.59836066
GmNACO03.4 GmNACI19.8 fragment small 0.0256 0.0698 0.366762178 5.721311475
GmNACI11.6 GmNACI2.5 fragment large 0.0921 0.1994 0.461885657 16.3442623
GmNACI2.11 GmNACI13.11 fragment small 0.0393 0.1155 0.34025974 9.467213115
GmNACO04.11 GmNAC06.3 fragment large 0.0401 0.1733 0.231390652 14.20491803
GmNAC04.5 GmNACO06.9 fragment large 0.0239 0.1454 0.16437414 11.91803279
GmNACO06.12 GmNACI2.8 fragment small 0.0466 0.2377 0.196045435 19.48360656
GmNACI2.15 GmNACI13.7 fragment large 0.0233 0.2075 0.112289157 17.00819672
GmNACO1.3 GmNACO02.6 fragment small 0.0156 0.0947 0.164730729 7.762295082
GmNACO07.9 GmNAC20.1 fragment small 0.0237 0.1057 0.224219489 8.663934426
GmNACO02.2 GmNACI16.9 fragment large 0.036 0.1002 0.359281437 8.213114754
GmNACO06.13 GmNACI12.7 fragment small 0.0762 0.1485 0.513131313 12.17213115
GmNACI13.5 GmNACI15.2 fragment large 0.0596 0.1427 0.417659425 11.69672131
GmNACI12.14 GmNACI13.8 fragment large 0.0164 0.0809 0.202719407 6.631147541
GmNAC04.6 GmNAC06.8 fragment large 0.0449 0.1268 0.354100946 10.39344262
GmNACO05.5 GmNACO08.4 fragment large 0.023 0.0748 0.307486631 6.131147541
GmNACO08.9 GmNACI5.1 fragment small 0.0137 0.0988 0.138663968 8.098360656
GmNACI14.2 GmNACI17.6 fragment large 0.1148 0.162 0.708641975 13.27868852
GmNACI16.7 GmNACI19.3 fragment large 0.0535 0.1141 0.468886941 9.352459016
GmNACO1.5 GmNACO02.4 fragment small 0.0622 0.158 0.393670886 12.95081967
GmNACI12.13 GmNACI13.9 fragment large 0.0163 0.1186 0.137436762 9.721311475
GmNACO07.8 GmNACI13.3 fragment large 0.0253 0.1256 0.201433121 10.29508197
GmNACI13.4 GmNACI15.3 fragment large 0.0367 0.1573 0.233312142 12.89344262
GmNACI11.5 GmNACI2.4 fragment large 0.0027 0.1495 0.018060201 12.25409836
GmNAC04.9 GmNAC06.5 fragment large 0.02 0.1149 0.174064404 9.418032787
GmNAC04.10 GmNACO06.4 fragment large 0.0193 0.1511 0.12772998 12.3852459
GmNACI19.9 GmNACI19.10 tandem repeat 0.0114 0.0371 0.307277628 3.040983607
GmNACI19.5 GmNACI19.6 tandem repeat 0.0128 0.1418 0.090267983 11.62295082
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Fig. 1 Suppl. Phylogenetic relationships and gene structure of GmNAC proteins. The phylogenetic tree of
Gmcupin proteins constructed from a complete alignment of 173 full-length GmNAC proteins using MEGA 5.0 by
the neighbor-joining method. The bootstrap consensus tree inferred from 1 000 replicates is taken to represent the

evolutionary history of the taxa analyzed. Fifteen major phylogenetic subgroups (designated as NAC-a to NAC-o)

are indicated.
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Fig. 2 Suppl. Chromosomal locations and region duplication of GmNAC genes. The schematic diagram of genome-

wide chromosome organization and segmental duplication arising from the genome duplication event in soybean

was made from the CViT genome search and Synteny viewer at the Legume Information System

(http://comparative-legumes.org). The chromosome numbers are indicated at the top of each bar and sizes/length

of chromosomes are represented by the vertical scale on the left. Coloured blocks to the left of each chromosome

show duplications with chromosomes of the same colour. The locations of centromeric repeats are shown as black

rectangles over the chromosomes.



Fig. 3 Suppl. Expression of NAC gene family in different soybean tissues.
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