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Bioinformatic analysis and differential expression of auxin response factor

(ARF) gene in Phyllostachys edulis

CHENG Zhanchao, HOU Dan, MA Yanjun, GAO Jian

(Key Laboratory of Bamboo and Rattan Science and Technology of State Forestry Administration, International Center

for Bamboo and Rattan, Beijing 100102, China)

Abstract: The auxin response factor (ARF) gene family plays a key role in plant growth and developmental
processes, such as root and shoot development as well as flower and fruit development. To provide a theoretical
basis for flower and seed development of Phyllostachys edulis, a genome-wide analysis of the previously undoc-
umented ARF gene family for Ph. edulis was conducted. In this study a whole-genome survey of Ph. edulis was
performed and a detailed analysis of the gene motif and phylogenetic classification was provided. Results
showed 44 ARF genes which were classified into three groups. A comparative analysis of the ARF genes among
Ph. edulis, rice, and Arabidopsis suggested a total of 11 sister pairs (OsARF-PheARF) providing insights into
various orthologous relationships between OsARFs and PheARFs. For ARF expression patterns of diverse floral
organs, PheARF13, PheARF14, and PheARF35 showed the highest expression in the flower bud, pistil, and
young embryo; whereas, PheA RF2, PheA RF30, PheARF14, PheARF13, PheARF35, PheARF1, PheARF37, and
PheARF38 were highly expressed in the pistil and the young embryo. This study suggested that ARF genes may
play a very critical role during flower and fruit development of Ph. edulis. [Ch, 3 fig. 1 tab. 32 ref. ]
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Table 1  Properties and numbers of ARF identified from Phyllostachys edulis

ARF 211 WM P %W T || ARF &0 ALEm R %h AT
EA47 ARF 751 17 ARF 7915
S FEARESEAS o mnp & wAD|| 4k FEAREINS e iememp A WAD

PheARF1 ~ PH01013505G0010 278 837  7.61 31.67|PheARF23 PH01000483G0220 866 2601 574 96.15
PheARF2  PH01008675G0010 260 780  6.70  28.56| PheARF24 PH01000384G0170 763 2292 536 84.80
PheARF3  PH01007612G0010 672 2019 572  74.77||PheARF25 PHO01000305G0690 635 1908 725 69.46
PheARF4  PH01005322G0010 792 2379  6.09 87.49||PheARF26 PHO01000277G0820 591 1776 690  64.69
PheARF5  PH01003631G0130 832 2499 584 92.70||PheARF27 PH01000259G1120 904 2715  6.60 100.71
PheARF6  PH01003096G0200 921 2766 531 102.29||PheARF28 PH01000227G0020 908 2727  5.87 100.72
PheARF7 ~ PH01002857G0060 708 2127 5.99  78.96| PheARF29 PH01000222G0180 750 2253 6.1 83.00
PheARF8  PH01002850G0020 476 1431 9.23  54.32||PheARF30 PH01000183G0570 897 2694 6.03 99.11
PheARF9  PH01002806G0200 840 2523 6.97 93.01||PheARF31 PHO01000176G0540 1121 3366 621 124.73
PheARF10 PH01002685G0120 605 1818 6.29  65.89||PheARF32 PH01000116G0910 817 2454 7.61 90.11
PheARF11 PHO01002498G0280 658 1977 6.46  72.04||PheARF33 PHO01000114G0050 1257 3774  6.23 139.07
PheARF12 PH01002160G0180 757 2274  6.16  84.64||PheARF34 PH01000093G0670 750 2253  6.82 83.28
PheARF13 PHO01001899G0250 728 2187 5.68  80.88| | PheARF35 PH01000087G1340 738 2217 585 82.09
PheARF14 PHO01001690G0310 701 2106  6.50 76.99||PheARF36 PH01000057G1420 928 2787 554 10292
PheARF15 PHO01001555G0390 878 2637 6.16  97.81||PheARF37 PH01000046G0220 734 2205 6.70 80.51
PheARF16 PHO01001285G0430 603 1812 7.02 65.37||PheARF38 PH01000044G0540 439 1320 587 4745
PheARF17 PHO01001212G0190 364 1095 725 39.91||PheARF39 PH01000018G0940 667 2004 696 74.36
PheARF18 PHO01001026G0300 744 2235  7.55 81.07||PheARF40 PH01000014G0610 427 1284 9.00 4732
PheARF19 PHO01000667G0020 637 1914 522  71.47||PheARF41 PHO01000011G0660 554 1665 5.66 61.35
PheARF20 PH01000626G0040 693 2082 534 77.55||PheARF42 PHO01000002G3110 828 2487 641 9255
PheARF21 PH01000623G0440 1186 3 561 8.87 132.01||PheARF43 PH01000093G0690 192 579 544 21.02
PheARF22 PHO01000548G0300 985 2958 6.05 110.11||PheARF44 PH01000237G0420 514 1545 852 5644

2.2 ZE4/ PheARF Rkt ko4

RGAAEE R TR . 44 DL Z [E AU e BGE (B 1) o 4% 44 A BATH) ARF 25 B 5[5 23 4R
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PheARF38(I), OsARF8/PheARF16(I), OsARF10/PheARF10(II)#1 OsARF18/Phe ARF18 (1), x4t
RS th BAE DSR2 v, BT 2 SR B R AR X LE PR SF o
2.3 ZEf PheARF EF H#f

R T2 TR BT ARF 57 KB 254y, Gl MEME 7E48 T B A @B 7 0 M &1, 25 R an il 2 fir
o BAT ARF LR S A MRFEEWA—, KA 20 MR AP . Hd s S R AR & A R AP s
HIRLF, KRBT R 4~17 A, KEB4r 11 Phe ARF 5& H %540 & Motif1~8, Motifl0, Motifl1, Motifl4,
Motif18 FI Motif20 45, 35 $6 3L 5 B B £, i Motif13, Motif16 i1 Motif 17 45 3 5 7 3 6 3L JH v R
WL, Wbk A, RIEERBGEm 1, I, M2EAY93E R AR 7 00 K MBS AL, Hetn 1 2%
() PheARF4, PheARFO FI PheARF32 % 1l 2% 1y PheARF22, PheARF31 il PheARF33 %5, M 25 (#
PheARF17, PheARF18 Fll PheARF3T 45, LA b 25 U B KE 40 1) BAT ARF S0 JE U AH S IR SF 1Y .
2.4 FEfTPheARF EEERBEFERRIESH

T W5 BT Phe ARF JERITE AL 4 B & B A TR AL S, #F— 25 20 B Phe ARF JEPIAEAE 2 |
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Figure 1 Phylogenetic analyses of the ARF proteins in Phyllostachys edulis, Oryza sativa and A rabidopsis thaliana
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Figure 2 Distribution of conserved motifs in Phylloastachys edulis ARF proteins identified using MEME search tool
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Figure 3 Expression analysis of PheARF genes among different flower organs of Phyllostachys edulis
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