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Identification and Expression Analysis of Chitinase Genes in Wild
and Cultivated Soybeans
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(State Key Laboratory of North China Crop Improvement and Regulation / North China Key Laboratory for Crop Germplasm Resources of Education Ministry /
Hebei Key Laboratory of Crop Germplasm Resources / College of Agronomy, Hebei Agricultural University, Hebei Baoding 071001 )

Abstract: Chitinase is a kind of glycosyl hydrolases (GH) which hydrolyzes the chitin and other polymers. Chitinase plays an
important function in the plant growth and development, as well as in the resistant process to diverse stresses. However, the tissue
expression patterns and responses to diverse stresses of chitinase genes in soybean are still unclear, which limited its application. In
this study, the chitinase family genes were identified in the wild soybean (Glycine soja) and cultivated soybean (Glycine max), and the
expression patterns were also analyzed. The results showed that 62 and 55 chitinase genes were identified in the wild and cultivated
soybeans, which located on 17 and 18 chromosomes, respectively. The phylogenetic tree analysis showed that the chitinase genes were
divided into five categories, with Class III and Class V belonging to the GH18 subfamily, while Class I, Class II and Class IV
belonging to the GH19 subfamily. Further analysis found many cis-acting elements in the promoter regions of chitinase genes
responding to various plant hormones and stresses.

Further gene expression analyses in cultivated soybean showed that the chitinase genes presented differential expressions in
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different tissues and under different stress conditions. Among these genes, Glyma.01G142400 and Glyma.13G346700 were strongly
induced in the leaves of resistant variety after soybean mosaic virus inoculation, Glyma.03G254300 and Glyma.20G164600 were
induced in soybean roots after low phosphorus treatment, and Glyma.08G259200 and Glyma.19G245400 were induced in soybean
nodules under low phosphorus condition. Gene expression analyses in wild soybean showed that the chitinase genes presented
differential expressions in different tissues and after salt stress, among which Glysoja.02G002604 and Glysoja.02G002940 were highly
induced in the leaves of tolerant variety after salt treatment. These results provide important references for further utilizing the

chitinase genes in soybean genetic improvement.
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Table 1 Identification of chitinase gene family members in wild soybean
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£ 1D Hifith 2 F/aa F2H L 5E f5r 4 1D it 5 F /aa E2H L 5E f3r
Gene ID Coding protein Subcellular localization Gene ID Coding protein Subcellular localization
Glyso0ja.01G000553 296 I8/ Glysoja.11G032517 263 i 5
Glysoja.01G001524 283 2 P Glysoja.11G032669 274 iRl
Glys0ja.02G002604 281 I8/ Glysoja.12G033410 114 i 5
Glys0ja.02G002940 320 T8 Glysoja.12G033411 280 iRl
Glys0ja.02G003628 296 I8/ Glysoja.12G034517 298 iRl
Glysoja.03G005867 289 2 P Glysoja. 14G038380 156 I Bk
Glysoja.03G005868 289 2 P Glysoja.15G039684 820 i 5
Glysoja.03G005869 289 2 P Glysoja.15G039953 289 I Bk
Glysoja.03G005871 289 2 P Glysoja.15G040923 318 iRl
Glysoja.03G005873 289 2 P Glysoja.16G043472 317 iRl
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Glysoja.03G005877 289 21 fifa 5L Glysoja.16G043474 196 Wi
Glysoja.03G005879 289 21 ff 5% Glysoja.16G044028 297 i
Glys0ja.03G005932 280 gl Glysoja.17G045193 374 4 B
Glyso0ja.03G008223 303 SR AP i Glysoja.17G045457 377 Yl EE
Glys0ja.03G008247 416 Eailiinlig Glysoja.17G046619 384 4 B
Glysoja.05G011572 298 AR AP i Glysoja.18G048250 295 Wi
Glys0ja.07G017058 289 i Glysoja.18G048257 310 i
Glysoja.07G017060 341 AR AP i Glysoja.18G048258 211 Wi
Glysoja.08G021659 326 i Glysoja.18G048259 297 i
Glys0ja.08G022105 420 i Glysoja.18G049856 329 i
Glys0ja.08G022109 204 1 i BE Glys0ja.19G050817 316 R AP i
Glys0ja.09G023118 317 Wi Glysoja.19G052278 277 AR AP i
Glys0ja.09G023940 309 1 i BE Glys0ja.19G052570 148 R AP i
Glysoja.09G023990 299 i Glysoja.19G052599 196 4 B
Glysoja.10G027023 225 S EE 5 Glysoja.20G053031 800 SRt
Glysoja.10G027869 304 i Glys0ja.20G054344 252 i
Glysoja.11G029753 294 4 P 5 Glysoja.20G054345 333 S EE 5
Glysoja.11G029754 178 1 i BE Glysoja.20G054347 299 Wi
Glysoja.11G029956 304 1 i BE Glysoja.U055170 762 I ESITN
Glysoja.11G030829 379 1 i BE Glysoja.U055172 365 Yl EE
Glysoja.11G032516 308 4 ¥ Glysoja.U055208 197 Y EE 5
R2 HEAXT/LT REBERREKREE

Table 2 Identification of chitinase gene family members in cultivated soybean

FEH ID i HE 11 /aa P4 i 2 oL FEH ID i £ 11 /aa 74 i 52 L
Gene ID Coding protein Subcellular localization Gene ID Coding protein Subcellular localization
Glyma.01G055200 296 i Glyma.13G155800 379 Eailiinlig
Glyma.01G 142400 283 Eailils Glyma.13G330800 308 Eailiinlig
Glyma.01G160100 275 i Glyma.13G330900 264 gl
Glyma.02G007400 281 i Glyma.13G346700 274 bl
Glyma.02G042500 320 i Glyma.14G110700 174 Eailiinlig
Glyma.02G 113600 296 i Glyma.15G015100 820 gl
Glyma.03G024400 289 21 ff 5% Glyma.15G043300 298 Eailiinlig
Glyma.03G024500 289 Eailils Glyma.15G143600 318 i
Glyma.03G024566 289 4 P 5 Glyma.15G206400 762 LIRSS
Glyma.03G024900 289 21 ff 5% Glyma.15G206300 365 Eailinlig
Glyma.03G025000 289 Eaililis Glyma.16G119200 317 i
Glyma.03G025200 289 21 ff 5% Glyma.16G173000 297 i
Glyma.03G030500 280 Eailils Glyma.17G076100 374 Eailiinlig
Glyma.03G254300 303 Eaillio P2 e 9 Glyma.17G103500 377 Eailiinlig
Glyma.03G256800 418 Eailiinlig Glyma.17G217000 384 Eailinlig
Glyma.05G075000 298 4 S0 Glyma.18G120200 295 i
Glyma.07G005801 78 21 ff 5% Glyma.18G120700 295 i
Glyma.08G259200 326 i Glyma.18G283400 329 i
Glyma.08G299700 300 W Glyma.19G076200 316 YA A1 FE
Glyma.08G300300 245 4 S0 5 Glyma.19G221800 272 4 Hh 5
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Glyma.09G038500 317 i Glyma.19G245400 211 2 i
Glyma.09G 121000 309 Eailiinlig Glyma.19G245500 194 21 ff 5%
Glyma.09G 126200 299 i Glyma.20G164600 301 i
Glyma.10G227700 304 W Glyma.20G164700 333 YA A1 EE
Glyma.11G 146899 304 o fifn e Glyma.20G164900 299 i
Glyma.12G049100 114 4 P 5 Glyma.U031104 289 4 P A5
Glyma.12G049200 280 i Glyma.U031204 289 21 ff 5%
Glyma.12G156600 298 i
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Fig. 2 The phylogenetic tree of chitinase gene family members in soybean
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Fig.5 Cis-acting elements analyses of chitinase family genes in soybean
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Fig. 6 Expression analysis of chitinase genes in different cultivated soybean tissues
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Fig. 7 Expression analysis of chitinase genes after SMV inoculation in resistant cultivated soybean variety
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Fig. 8 Expression analysis of chitinase genes after low phosphorous treatment in high-efficiency cultivated soybean variety
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Fig. 9 Expression analysis of chitinase genes in cultivated soybean mature nodules after low phosphorous treatment
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Fig. 10 Expression analysis of chitinase genes in different wild soybean tissues
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Fig. 11 Different expressions of chitinase genes between wild and cultivated soybeans
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Fig. 12 Expressions of chitinase genes under salt stress condition in wild soybean leaves
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