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Genome-wide identification and analysis of the GRF transcription factor

family in Amaranthus hypochondriacus and its response to gibberellin

YANG Sheng, GAN Jinxin, ZHOU Tao, LIU Ningfang, LU Rui, HU Longxing, XU Qian"

(College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China)
Abstract: To clarify the role of the AAGRF gene in the growth and development of Amaranthus hypochondriacus, we

identified the members of its gene family utilizing the latest genomic data, followed by a comprehensive analysis of their
sequences and response patterns to exogenous gibberellin. The results showed that nine genes including AhGRF1-AhGRF9
were identified and they were unevenly distributed on eight chromosomes and can be divided into five subfamilies, with
different AhGRF genes exhibiting distinct expression patterns and the vast majority being highly expressed in floral organs.
The promoter regions of AAGRFs contained response elements for hormones such as salicylic acid, abscisic acid, methyl
jasmonate, gibberellin, and auxin, as well as stress-related elements like those induced by drought and low temperature;
promoters of AhGRF2, AhGRFS5, AhGRF6, AhGRFS§ also carried functional elements associated with endosperm
expression, meristem development and palisade mesophyll cell differentiation. Furthermore, gibberellin treatment
significantly promoted leaf and stem growth. Except for AhGRFS8, which was not expressed in leaves and stems, the
expressions of AhGRF7 and AhGRF9 in leaves were suppressed, while the expressions of AhGRFI1-AhGRF6 were
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upregulated at different time points. In stems, relative expressions of all genes were upregulated at 1 hour after gibberellin

treatment, displaying a rhythmic expression pattern in multiple genes, which differed from their expression profile in leaves.

Keywords: Amaranthus hypochondriacus; growth regulating factor; gene family; expression analysis; gibberellins
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®1 THEAGRFRERREXRRER

Table 1 Basic information of GRF family members in A. hypochondriacus

LR 2K ks FEHFIHEbp EATFIIKE e B ST BLiN o dE AR RE L
ARGRFI ~ AH019900-RA 1041 346 38592.81 8.30 AR
AhGRF2 ~ AH014569-RA 1086 361 40 795.52 8.40 A%
AhGRF3 ~ AHO008361-RA 1572 523 56 504.00 8.02 A%
AhGRF4 ~ AHO11914-RA 1494 497 54 449.25 6.43 A%
ARGRFS5 ~ AH003851-RA 1749 582 63 003.95 6.37 AR
ARGRF6  AH005728-RA 1599 532 57 984.71 8.94 MR
ARGRF7  AH012650-RA 1236 411 44 865.47 8.32 MR
AhGRFS ~ AHO013371-RA 753 250 28 774.18 8.35 A%
AhGRF9 ~ AHO018185-RA 1044 347 3843771 7.15 A%

22 THEAGRFEARERAZHMUSITER
RIS . TR MoK GREFER FK it i 5
HYEER P 8 R GE AR, 5 H 5 AiClass I~ Class
VX SMEZ5 (). HIEITATIL: Class IfIClass I
K & AT 34T A GREFE R ZWR A 57 5 Class 11T

WAL 2 TR GREFEN KN 5 5 Class TV
WHIEHA AT A GRFERFIERA . MRGEE
AT LR IR, TS ARGRFAFIFIET T AtGRF7VA
K ARGRF2 Fl AtGRF6 A5 3¢ i I [ U % 5 T4
AhGRF IFI7KREOsGRF S A # i [RlJEE:

E1 BT k& FRAGRFER RS LK

Fig. 1 Phylogenetic tree of GRF genes of A. thaliana, O. sativa and A. hypochondriacus
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Fig.3 Chromosome localization of GRF gene in A. hypochondriacus
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Fig. 4 Expression analysis of GRF gene in different tissues of A. hypochondriacus
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Fig. 6 The effects of GA3 on growth and GRF gene expression in A. hypochondriacus
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