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Abstract

Growth regulating factors (Growth Regulatory Factors)
are plant-specific transcription factors which contain
two conserved domains, QLQ and WRC. Members of
this family are involved in diverse biological and
physiological processes, such as growth, development
and stress and hormone responses. In this study, wheat
GRF genes were identified and analysis by
bioinformatics methods. GRF genes identification was
performed by blastP. Then evolutionary relationships,
gene structure, promoter, miRNA, gene ontology and
expression of identified genes were analyzed. 30
TaGRFs (TaGRF1-30) distributed on 12 chromosomes
were identified by searching wheat genome database
and were clustered into six subgroups according to their
phylogenetic relationships. TaGRFs belonging to the
same subgroup shared a similar motif composition and
gene structure. They all contain two conserved motifs
(QLQ and WRC) and have 2-5 exons. Due to the
identification of stresses, hormones and tissue specific
cis elements in the TaGRFs promoter, these genes are
involved in many biological processes of wheat.
MiR396 target analysis indicated that 26 GRFs mRNA
contained miRNA396 target position in wheat. RNA-
seq data from the expVip database showed that
TaGRF1, TaGRF4 and TaGRF7 were strongly
expressed in root, shoot, leave, spike and grain in
vegetative and reproductive stages. This data also
indicated that all TaGRF genes except TaGRF16 were
expressed in vegetative stage of spike. The results of
this study provide the evolutionary and functional
information needed for Design of functional studies of
this gene family.
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TraesCS2A02G238700 TaGRF1 2A 323528641 323530709 319 34.68 4.89 Nuclear
TraesCS2A02G398300 TaGRF2 2A 651752444 651753590 225 23.82 9.82 Nuclear
TraesCS2A02G435100 TaGRF3 2A 687048698 687052485 384 42.32 6.76 Nuclear
TraesCS2B02G256600 TaGRF4 2B 298324714 298327379 263 28.16 472 Nuclear
TraesCS2B02G416300 TaGRF5 2B 594982278 594983776 227 24.07 9.82 Nuclear
TraesCS2B02G458400 TaGRF6 2B 653016354 653019980 387 42.45 7.01 Nuclear
TraesCS2D02G246600 TaGRF7 2D 288225741 288228187 264 28.18 4.76 Nuclear
TraesCS2D02G395900 TaGRF8 2D 506941472 506942539 229 24.22 9.57 Nuclear
TraesCS2D02G435200 TaGRF9 2D 546208318 546212200 391 42.78 7.04 Nuclear
TraesCS4A02G255000 TaGRF10 4A 567181384 567185511 607 63.95 6.87 Nuclear
TraesCS4A02G291500 TaGRF11 4A 594532829 594535533 408 45.32 9 Nuclear
TraesCS4A02G434900 TaGRF12 4A 705509912 705513259 371 39.94 85 Nuclear
TraesCS4B02G060000 TaGRF13 4B 51679625 51683720 611 64.42 6.72 Nuclear
TraesCS4D02G020300 TaGRF14 4D 8777205 8779937 415 45.99 8.82 Nuclear
TraesCS4D02G059600 TaGRF15 4D 35476875 35481038 578 61.16 6.58 Nuclear
TraesCS6A02G174800 TaGRF16 6A 188250927 188252018 315 33.6 8.12 Nuclear
TraesCS6A02G257600 TaGRF17 6A 479833651 479834702 212 22.59 9.54 Nuclear
TraesCS6A02G269600 TaGRF18 6A 496010434 496017229 408 43.45 7.65 Nuclear
TraesCS6A02G335900 TaGRF19 6A 568515906 568517951 409 44.78 7.22 Nuclear
TraesCS6B02G267500 TaGRF20 6B 481089083 481090143 211 22.34 9.64 Nuclear
TraesCS6B02G296900 TaGRF21 6B 532899954 532903804 406 4343 8.46 Nuclear
TraesCS6B02G366700 TaGRF22 6B 639532839 639534932 410 44.72 7.21 Nuclear
TraesCS6D02G238900 TaGRF23 6D 339389350 339390413 215 22.75 9.9 Nuclear
TraesCS6D02G245300 TaGRF24 6D 347433246 347436961 409 43.62 8.16 Nuclear
TraesCS6D02G315700 TaGRF25 6D 423814859 423816885 414 45.26 7.24 Nuclear
TraesCS7A02G049100 TaGRF26 A 22937762 22943978 370 40.16 8.78 Nuclear
TraesCS7A02G165600 TaGRF27 A 121056090 121057606 309 34.21 8.55 Nuclear
TraesCS7B02G070200 TaGRF28 B 76903837 76905287 316 34.88 8.55 Nuclear
TraesCS7D02G044200 TaGRF29 7D 22586526 22589173 368 39.89 8.57 Nuclear

TraesCS7D02G166400 TaGRF30 7D 117132680 117134270 320 35.4 8.26 Nuclear
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