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Identification of Gene Family of ARF Transcription Factors in Wild Emmer
Wheat and Analysis of Their Expression under Salt Stress
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Crop Stress Resistance and High-Efficient Production, Northwest A&.F University, Yangling, Shaanxi 712100, China)

Abstract: Auxin response factor CARF) is one of the key transcription factors that regulate plant
growth and development. By binding to auxin response elements and participating in auxin related sig-
naling pathways, ARF plays an important role in plant organ formation, signal transduction and
stress response. To identify and mine ARF genes in response to salt stress in wild emmer wheat, we
used a combination of Blast and HMM-search to identify ARF family genes at the genome-wide level
in wild emmer wheat. The results showed twenty-two ARF genes were identified in wild emmer
wheat, which are distributed on 2A, 2B, 3A, 3B, 5A, 5B, 6A, 6B, 7A, and 7B chromosomes. The
22 ARF family members were divided into three subgroups by phylogenetic tree. The prediction of
promoter cis-elements showed that the promoter of ARF gene in wild emmer wheat mainly contain
four types of cis-acting elements related to growth and development, hormone response, light re-
sponse, and stress response. The analysis of genetic variation showed that the ARF family had a sig-
nificant genetic bottleneck benefit with decreased genetic diversity during the domestication of emmer
wheat. Seventeen TdARF were detected in the transcriptome data in response to salt stress. qPCR a-
nalysis showed that TdARF was mainly down-regulated under salt stress. It is suggested that
TdARF may be used as candidate genes for wheat salt tolerance breeding.
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Table 1 Features of the ARF gene family in wild emmer wheat
= 23 S 2L R i 4 P
W 1D 1 R i PI R Akt 28 L
. Number of . N Oaiad . Subcellular
Gene 1D Name . . Theoretical pl Instability index Hydrophlic R
amino acid localization
TRIDC2AG045060 TdARF1 640 5.99 55.56 —0.425 M1 Nucleus
TRIDC2AG069310 TdARF2 955 5.78 59. 09 —0.555 I Nucleus
TRIDC2BG047610 TJdARF3 723 7.99 58.59 —0.494 484 Nucleus
TRIDC2BG074990 TdARF4 950 5.81 60. 06 —0.561 M1 Nucleus
TRIDC3AG021740 TdARF5 760 6.15 50. 51 —0.493 4 4% Nucleus
TRIDC3AG062500 TdARF6 801 6.41 56. 87 —0. 650 4 #% Nucleus
TRIDC3AG063650 TdARF7 793 6.04 62.08 —0.680 i 4% Nucleus
TRIDC3BG026190 TJdARFS 758 6.15 52.73 —0.494 4N fi#% Nucleus
TRIDC3BG070170 TdARF9 799 6.3 56. 37 —0. 650 M A% Nucleus
TRIDC3BG071360 TdARF10 808 6.03 61.59 —0.618 4 Jfi#% Nucleus
TRIDC5AG005850 TdARF11 891 5.78 64.02 —0.474 % Nucleus
TRIDC5BG006630 TJdARF12 895 5.96 65.19 —0.414 i A% Nucleus
TRIDC6AG014880 TdARF13 1147 6.41 62.98 —0.538 4N #% Nucleus
TRIDC6AG018730 TdARF14 928 5.63 73.82 —0.495 i A% Nucleus
TRIDC6BG020370 TdARF15 1143 6. 34 61.35 —0.530 4 #% Nucleus
TRIDC6BG024760 TdARF16 930 5.76 71.79 —0.452 i 4% Nucleus
TRIDC7AG019880 TJdARF17 1066 5.95 72.31 —0. 600 4L A% (Nucleus
TRIDC7AG058040 TdARF18 1 140 6.18 64.09 —0. 605 M MI% Nucleus
TRIDC7AG064340 TdARF19 909 5.88 70. 76 —0.469 g A% Nucleus
TRIDC7BG009870 TdARF20 1101 6.63 71. 45 —0.623 A% Nucleus
TRIDC7BG050660 TdARF21 1124 6.19 65.09 —0.627 4 ffE 4% Nucleus
TRIDC7BG057850 TdARF22 898 6.01 70. 61 —0. 463 4 ffi#% Nucleus
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84 Mb - TdARF11
168 Mb L
252 Mb TdARF8
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Fig. 1 Chromosomal mapping of ARF gene members in wild emmer wheat
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Fig. 2 Phylogenetic tree of the ARF gene family of Arabidopsis thaliana (At),

common wheat(Ta) ,and wild emmer wheat(Td)
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Fig. 3 Phylogenetic tree(A) . motif identification(B) and gene structure analysis(C) of ARF gene family in wild emmer wheat
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Fig.4 Analysis of cis-acting elements of ARF gene promoters in wild emmer wheat
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A Genetic differentiation analysis of ARFs, with Fst representing the differentiation index of each SNP; Cultivated represents culti-
vated tetraploid wheat, Durum represents durum wheat, Wild represents wild emmer wheat; B: Analysis of nucleotide diversity (x) of
ARF among populations, P; indicates nucleotide diversity, * % x P<(0,001; C: Distribution of neutral test index of ARF in the popula-
tion, Tajima’s D denotes the neutral test index.
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Fig. 5 Genetic variation of ARF genes in wild emmer wheat
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Fig. 6 Expression patterns of ARF gene in wild emmer wheat under salt stress
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