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Genome-wide analysis of glutathione-S-transferase gene family in maize
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Abstract: Glutathione-S-transferase (GST) is multifunctional enzymes in the process of plant growth and
development. GSTs have important functions in plant primary metabolism, secondary metabolism, stress response
and cell signal transduction. In this study, a HMM (hidden markov model) was built based on GST protein se-
quence. By HMM Blast analysis, a complete set of GST genes were identified from the maize genome, and char-

acterized for their gene number, type, chromosomal location and evolutionary relationships. The result showed

that the maize genome contains 37 GST genes. Chromosomal location of these genes revealed that they are dis-

tributed unevenly across all 10 chromosomes. Evolutionary relationship analysis showed that 37 GST genes can be

further divided into U, F and Z types. This study helps us to further understanding the molecular evolution of the
GST genefamily. Moreover, the also provide an important reference for cloning and function verification of maize

GST genes.
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Table 1 Sequence characters of 37 GST genes identified in maize

B[N iy 44 G 5 etk BRI E IR KL TR A5 L A

Gene Name Sequenced ID Chr. Position Length (AA) MW pl

ZmGSTU1 GRMZM2G363540 P01 4 37.1 382 25.8 5.38
ZmGSTU2 GRMZM2G097989 P01 6 147.2 442 29.0 4.85
ZmGSTU3 GRMZM2G097989_P03 6 147.2 228 17.5 6.29
ZmGSTU4 GRMZM2G064255_P01 5 173.7 305 13.3 5.44
ZmGSTUS GRMZM2G335618 P01 6 104 424 25.7 6.36
ZmGSTUG GRMZM2G146887_P02 3 205 360 26.1 5.71
ZmGSTU7 GRMZM2G146887_P01 3 205 270 34.8 10.97
ZmGSTU8 GRMZM2G146887_ P03 3 205 325 20.0 9.20
ZmGSTU9 GRMZM2G025190_P01 1 80.2 345 25.7 5.11
ZmGSTU10 GRMZM2G056388 P01 3 205.1 391 25.7 5.87
ZmGSTU11 GRMZM2G434541 P01 3 205 1003 13.2 5.63
ZmGSTU12 GRMZM2G028821_P01 1 80.4 349 22.1 7.55
ZmGSTU13 GRMZM2G028821_P02 1 80.4 349 12.1 5.64
ZmGSTU14 GRMZM2G052625 P01 3 145.5 274 25.6 5.31
ZmGSTU15 GRMZM2G122871 P02 6 104.2 474 333 4.92
ZmGSTU16 GRMZM2G134582 P01 4 235.7 382 46.9 6.37
ZmGSTU17 GRMZM2G320497_P01 4 235.7 351 47.0 6.37
ZmGSTU18 GRMZM2G029559 P02 5 154.6 601 47.0 6.31
ZmGSTU19 GRMZM2G059580_P02 9 76.2 423 473 6.08
ZmGSTU20 GRMZM2G122871 P01 6 104.2 449 47.2 6.00
ZmGSTU21 GRMZM2G122871 P03 6 104.2 433 344 8.84
ZmGSTU22 GRMZM2G059580_P01 9 76.2 354 43.6 5.99
ZmGSTU23 GRMZM2G122871_P04 6 104.2 158 43.4 591
ZmGSTU24 GRMZM2G447632 P01 3 205 424 235 6.14
ZmGSTU25 GRMZM2G146913_P01 3 205 424 273 6.12
ZmGSTU26 GRMZM2G475059 P01 1 8.1 431 30.9 7.06
ZmGSTU27 GRMZM2G475059_P02 1 8.1 307 18.4 9.17
ZmGSTF1 GRMZM2G150474 P01 8 126.4 372 25.6 532
ZmGSTF2 GRMZM2G132093 P01 10 90.1 404 24.6 5.77
ZmGSTF3 GRMZM2G156877_P03 3 192.4 357 25.2 5.98
ZmGSTF4 GRMZM2G116273_ POl 8 171.9 485 23.8 5.44
ZmGSTF5 GRMZM2G146246 P01 3 151.1 489 239 5.96
ZmGSTF6 GRMZM2G122488 P01 1 19.6 446 14.9 9.51
ZmGSTF7 GRMZM2G096153 P01 1 7.8 479 24.8 5.46
ZmGSTZ1 GRMZM2G124974 P04 10 317 361 23.0 5.86
ZmGSTZ2 GRMZM2G124974 P01 10 317 356 23.8 5.49

ZmGSTZ3 GRMZM2G124974_P03 10 31.7 291 18.9 7.52
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Figure 3 Phylogenetic relationships of maize and rice GST
genes
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