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Abstract: Auxin response factor (ARF) is an important transcription factor for auxin signal transduction
pathway, which regulates virtually every aspect of plant growth and development from embryogenesis to senescence.
Nine full-length genes of ARF transcription factors were obtained from transcriptome dataset of Scutellaria
baicalensis Georgi using the bioinformatics methods. The nucleotide and protein characteristics, subcellular
localization, senior structural domains and conservative forecasts of those ARF transcription factors were analyzed.
The phylogenetic tree showed that the nine ARFs in S baicalensis were clustered together with ARF transcription
factors in Arabidopsis thaliana, Oryza sativa subsp. Japonica and Nicotiana attenuate. The results of gene
expression showed that: O The expression levels of ARF1, ARF3, ARF4, ARF8, ARF20 and ARF24 were
upregulated after 100 umol-L™" GA; treatment. However, the expression levels of ARF6 and ARF18 were
downregulated; @ Those ARF genes were mainly expressed in the flowers of S. baicalensis; ® There was a
significant correlation between ARF genes and the genes involved in flavonoid biosynthesis.  Our results provide a
basis for further understanding the molecular regulation mechanism of flavonoid biosynthesisin S baicalensis.
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Table1l Sequences of primers used in ARF cloning

Gene name Forward primer sequence (5'-3') Reverse primer sequence (5'-3") Product long/bp
ARF1 GGGGCTCCCAAAATAGTGCGTCT GATAACAAACTCAGCAGCATCCGCA 746
ARF3 GCAGGCTTGTGCGTGACGG AATTTTCCAATTTACAAATTGGTGG 828
ARF4 TTGGCCGGAGATCCCTTTAGC GCAAAAGGTGAAGACAGCAACATAG 762
ARF6 GGGAGCAAGCAAAGGATCCAGAC CAAGACAATGCTCGTCTGCTCAT 1242
ARF8 GGCAATTTCTAAGCGACAAACAC AGTGTCCAAAACTCAATGGTTCAAT 1556
ARF12 GGGTCCACAATTAATGATGGTAGCT TGGTAAGCTTTCCAATTGGCAA 480
ARF18 TCCTGCCGCTAGTTTACTGTTTCAC GCACCATCCATGCTCACCTTCACAA 819
ARF20 GTTGGTGTTGAGTCGACAACTC CATTACCATTCTTTCAAGCTTAGTT 779
ARF24 CATCCCTATACGCACATCGGC GTAAGTTTTCTTAGCACCTAGCCC 717

Table2 Real-time PCR primer sequences

Gene name Forward primer sequence (5'-3') Reverse primer sequence (5'-3") Product long/bp
ARF1 CAGTTTGGGATGTTGGGGG CGCTGTCTGAGTGAGTGTAGGC 262
ARF3 TGTGTGGGATGTTGGGGG GCGTTAAGCATGGTTGGGTC 165
ARF4 CAGTGTAATCAGCCCCACACT TATCCACCACCCAAACCAAC 155
ARF6 TAGTGTTGGTGATGTTGAGGGC CTGCATAGTGGAGAGGGGTGT 197
ARF8 GCATGGTATCTGCCACGAAC GAAAATGCCAAACCCAAATC 257
ARF12 AGATCTGGCTCGTAGATTTGGTAT TTGCTGGACTTCTTGGGGA 178
ARF18 CTGGCTTCTCCAACCTCCTT GACCATGTTCTGAATCCCTCC 214
ARF20 AACGTGGAGTGTGGAGAAGTG GTTCCAAGTTCTGCATACCCT 193
ARF24 CTCCCAGTCTTCCTCACCTCAT CCCTGTCTTCCCAGTTCTCTTT 203
PAL1 GCGAATAGTGTTCATGATGAGGAT CAATGGCTGCCTTTCCAGTT 148
PAL2 GATTCTGCGTCCAACTCAGTGA GCGTCGGCATTATCCCTG 182
PAL3 GGCCACCAAGATGATCGA CAATGGCCAATCTTGCATTG 143
CHS GCAGTCCACTTATGCTGATTAC GTGAAGTTGTCGTTCTCCTTC 156
MYB2 GTAGTCCAAAAGCACTCACC TCCAAAAAAATAAACTAAGCA 233
MYB8 GATGAAAATCCCAAGAGCAACA GCGTCGTCACTTCCACTATCC 174
$18S CGTTGACTACGTCCCTGCCCTT GTTCACCTACGGAAACCTTGTTACGAC 130
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Figure 1 Electrophoresis chart of S baicalensis ARF PCR
products. M: DL2000 DNA marker; 1-9: PCR products of
ARF1, ARF3, ARF4, ARF6, ARF8, ARF12, ARF18, ARF20 and
ARF24
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Table3 Thecharacteristics of S baicalensis ARFs

Gene Length Full length Molecular Amino acid Isoelectric

name /bp cDNA mass/kDa number point
ARF1 840 Yes 20.693 181 6.43
ARF3 908 Yes 20.987 186 8.48
ARF4 843 Yes 21.249 185 5.94
ARF6 1242 Yes 37.176 346 451
ARF8 1556 Yes 34.679 312 5.30
ARF12 531 Yes 14.563 128 5.39
ARF18 879 Yes 23.935 226 6.16
ARF20 851 Yes 18.807 165 6.15
ARF24 7 Yes 22.994 208 8.56
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Figure2 Secondary structure predictions of ARF TFs
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Figure 3 Analysis of the phylogenetic relationships of ARF
gene members in S. baicalensis, Arabidopsis thaliana, Oryza
sativa subsp. Japonica, Vitis vinifera and Nicotiana attenuate.
Reddot: S baicalensis; At: A. thaliana. GenBank Number of
AtARFs: At5g20730-NP_568400.2, At1g19220-NP_173356,
At1g59750-NP_849830, At5g62000-NM_125438, At2g18390-
NP_179430, At2g47170-NP_001324310.1; A4A49: N.attenuate.
GenBank Number of NaARFs: A4A49_25919-01S99983.1,
A4A49_26861-01S98057.1, A4A49_40149-01T19819.1; VITISV:
V vinifera. GenBank Number of VVARFs: VITISV_024151-
CANG63853.1, VITISV_030510-CAN80533.1, VITISV_000577-
CAN70219.1; Os: O. sativa. GenBank Number of OsARFs:
OsARF1-XP_015617187.1, OsARF10-XP_015644138.1, OsARF16-
XP_015622435.1
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Figure 4 Effect of GA; treatment on ARF and flavonoids biosynthetic related gene expression in S. baicalensis (n=3).

0 h after treatment was set as 1 ('P < 0.05, P < 0.01)
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Figure5 The expression levels of ARF and flavonoid biosynthetic related gene expression in S baicalensis from different organs (n=3).

Expression in the stemwas set as 1 ('P < 0.05, "'P < 0.01)
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