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Gome-wide identification and analysis of ARF gene family in
Gossypium arboretum L.

FENG Ting ", SI Guoyang, LI Guohui,GUO Ning,CAI Yongping
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Abstract: Auxin response factor ( ARF) is an important transcription factor that can specifically bind auxin
responsive gene promoter in plants, and influences the plant growth and development. To better understand the type
and quantity of ARF gene families in Gossypium arboretum, we used the method of bioinformatics to analyze the
structure types physical mapping of genes and conserved motifs of genome in Gossypium arboretum. The results show
that 29 ARF genes, named GaARF were identified in the genome of Gossypium arboretum. All chromosomes contain
the ARF gene except the 2, 3, 5 and 11 by analyzing the position of genes. In addition, there is a gene cluster on
chromosome 10. Phylogenetic analysis showed that some ARF proteins and proteins with known function in
Arabidopsis were clustered together. Expression profile analysis indicated the expression of ARF genes were diverse
in different tissues.
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1.1 GaARF ERZRKEHHER K EBRF 5B 5T

DVHRZER AR S B 580 G2, S Y AR 4 5 R 4
BRI T b E OB 5 Be AR AE I ST BT CGP %8s
J# (http :// cgp.genomics. org.cn ) , i F “ BioEdit” X
K 3AT T PR 4 J5E PR 20 R 7 91 e vy — A
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K, 4 ARF B ) 2 3L 1R K B [l AN 576 aa
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PR SR SR, WT REAE IR M 1) S 20 Jf PR 05 vh & 4
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2.2 GhARF EBEZEHIFRT &S
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25, AR B /) T f# GaARF 3& R R 48 B9 ik 1k 5%
#, HE 1 ALUEH, GaARF S P AELE 11 AR R
X, Hirp 8 X 25K {H ( Bootstrap values) 27 100, 154 B
X\ ARF FE N 2R 506 RAR R L 5 [/ — R
FEP R S AR ST S ARAHAL , 2R B B ATTHY D AE AT BE
RAARL, AR T GaARF F R TEHE Ak ik 82 1 PR AT 1 5
ARG GARF LRI AE 254 A3 B K 22
SIS IV R R A 2~ 4 AT i HAh =

R FECE B 2 T IVIEREE, Irf
GaARF 5 motif1 2 3 4 1 AS[a] 37 52 J 6] () 44 7
XA [A], W K%V i 5 A motif18, A A
motif13 16, F BIIX £ motif ] AE 77 78 F2 2045 58 (19 I
A, SEDR G5 FA IR ST JE 7 00 AR AR R 25 S DA T
FW T GaARF 3R G818 A< i i Ak 4o 78 v i AH
PR ST AR 8 I A5 1T 7 A ) 22 R
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Table 1 Characteristics of identified GaARF gene family
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GaARF1 Cotton_A_03644 B3,ARF,AUX/IAA 1 67209 931-67 213 848 859 95 556.03 6.13 55.00 14 AT5G62000.3
GaARF2 Cotton_A_31049 B3,ARF,AUX/IAA 1 81285 179-81 288 793 693 77 053.68 6.49 43.54 14 AT3G61830.1
GaARF3 Cotton_A_14407 B3,ARF,AUX/IAA 4 7914 108-7 917 887 691 76 963.06 6.03 47.95 14 AT3G61830.1
GaARF4 Cotton_A_08273 B3,ARF 4 25459 819-25 464 075 705 79 633.64 6.13 54.94 14 AT1G59750.2
GaARF5 Cotton_A_01955 B3,ARF,AUX/IAA 6 29 053 261-29 057 413 869 96 723.74 6.28 51.84 15 AT5G62000.3
GaARF6 Cotton_A_35443 B3,ARF,AUX/IAA 6 38247 234-38 253 499 836 92 802.07 6.01 63.02 13 AT1G30330.1
GaARF7 Cotton_A_25871 B3,ARF,AUX/IAA 6 45492 120-45 495 300 661 73 998.59 6.44 46.28 14 AT4G23980.1
GaARF8 Cotton_A_36154 B3,ARFAUX/IAA 7 73625 377-73 630 142 734 82 026.47 6.26 58.87 15 AT4G23980.1
GaARF9 Cotton_A_04263 B3,ARF 7 79 440 487-79 443 060 686 75 503.71 8.37 50.89 4 AT2G28350.1
GaARF10  Cotton_A_40208 B3,ARF 8 10 980 998-10 985 644 740 80 779.82 5.70 56.98 10 AT2G33860.1
GaARF11 Cotton_A_18446 B3,ARF 8 44 741 459-44 744 067 576 63 418.77 6.58 45.01 2 AT1G77850.1
GaARF12  Cotton_A_16408 B3,ARF,AUX/TAA 8 84 349 362-84 354 587 942 104 299.21 5.66 53.19 14 AT1G19850.1
GaARF13  Cotton_A_10518 B3,ARF 8 103 387 522-103 390 330 654 72 505.21 8.67 46.37 4 AT2G28350.1
GaARF14  Cotton_A_27843 B3,ARF,AUX/IAA 9 57 390 631-57 396 654 1141 127 542.08 6.36 68.53 13 AT1G19220.1
GaARF15  Cotton_A_03933 B3,ARF 9 61960 171-61 963 626 719 78 895.73 6.81 51.49 11 AT2G33860.1
GaARF16  Cotton_A_02933 B3,ARF,AUX/IAA 9 79277 687-73 277 687 907 100 340.59 5.95 69.56 14 AT1G30330.2
GaARF17  Cotton_A_23397 B3,ARF 9 91004 948-91 007 211 685 75 643.03 6.33 46.25 3 AT4G30080.1
GaARF18  Cotton_A_22543 B3,ARF,AUX/IAA 10 13 533 060—13 537 247 677 76 121.91 8.18 51.39 14 AT5G62000.3
GaARF19  Cotton_A_18937 B3,ARF,AUX/IAA 10 15597 527-15 606 378 1029 114 988.05 7.31 46.92 20 AT4G23980.1
GaARF20  Cotton_A_26156 B3,ARF,AUX/IAA 10 15987 202-111 131 684 902 99 524.82 5.93 69.43 14 AT1G30330.1
GaARF21  Cotton_A_11311 B3,ARF 10 1915 730-19 120 421 705 77 249.11 6.59 56.61 11 AT2G33860.1
GaARF22  Cotton_A_11048 B3,ARF,AUX/IAA 10 21 629 555-21 634 399 814 89 881.63 6.68 49.68 12 AT5G60450.1
GaARF23  Cotton_A_16138 B3,ARF 10 24 051 262-24 154 263 578 63 435.47 6.40 47.92 2 AT1G77850.1
GaARF24  Cotton_A_07064 B3,ARF 10 88 003 872-88 006 976 695 77 315.76 8.93 47.37 4 AT2G28350.1
GaARF25  Cotton_A_24047 B3,ARF 10 109 631 933-109 634 411 695 76 393.3 7.25 50.11 3 AT4G30080.1
GaARF26  Cotton_A_06071 B3,ARF 12 94 383 684-94 389 563 1099 122 028.3 6.20 58.76 13 AT1G19220.1
GaARF27  Cotton_A_06107 B3,ARF 12 94 722 686-94 724 907 674 75 004.46 6.59 50.87 3 AT4G30080.1
GaARF28  Cotton_A_27669 B3,ARF,AUX/IAA 13 59 279 756-59 284 569 950 104 464.34 5.21 51.36 14 AT1G19850.1
GaARF29  Cotton_A_16760 B3,ARF 13 111 131 684-15 993 089 737 81 824.14 6.03 65.15 13 AT5G37020.2
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Fig.1 Phylogenetic tree, gene structure and conserved region of GaARF gene family
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BT, RER F e e i E B R E R, ARF FEDEBEHL A B, Hodh 10 5 e 4K o A B
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Fig.3 Chromosomal locations of GaARF gene family
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Fig.4 Heat map of GaARF gene expression
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