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Genome-wide Characterization of the LBD Gene Family in Radish
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Improvement of Horticultural Crops , Ministry of Agriculture, Beijing 100081 )

Abstract: LBD gene family is a plant-specific transcription factors and plays very important role in plant
development.In this study, 59 LBD genes were identified using bioinformatic approach and they were found on 9
chromosomes of radish genome.The radish LBD genes have simple genomic organization with the intron numbers
being less than 3.These LBD genes could be classified into 2 classes according to the phylogeny relationship,
including 50 and 9 members, respectively. The number of radish LBDs on chromosomes was different.For
instance, eighteen members were found on chromosome 1, while only one member was found on chromosome 7
and 8.The expression patterns of radish LBD genes in different tissues and development stages showed spatial and
temporal differences, implying the functional specificity. Thus, these results will become helpful for the functional
characterization of the LBD genes family.
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Table 1 Information of LBD transcription factor gene family in radish

AR AE A B NEA
Arabidopsis gene R KJE (bp) Kh(aa)  SFFR(KD) LA
B SR Gene accession No. of  Length of CDS Size Molecular weight  Isoelectric point
Accession No. Gene name radish
AT1G07900 LBDI Rsal0038080 492 163 18.123 8.92
AT1G06280 LBD2 Rsal0041377 199 22.610 9.68
Rsal0019942 204 23.137 9.76
AT1G16530 LBD3, ASLY — — — — —
AT1G31320 LBD4 Rsal0029922 528 175 19.006 8.23
AT1G36000 LBDS5 — — — — —
AT1G65620 LBDG, AS2 Rsal0015759 939 312 34.769 9.30
AT1G72980 LBD7 Rsal0030514 603 200 22.581 8.75
AT2G19510 LBDS — —
AT2G19820 LBDY — —
AT2G23660 LBDI0 Rsal0002690 939 312 34.902 4.84
AT2G28500 LBDI1 Rsal0020252 720 239 26.105 5.15
Rsal0028614 714 237 25.849 5.12
Rsal0037453 741 246 27.527 4.61
AT2G30130 LBDI12,ASL5, PCK1 Rsal0032348 576 191 21.141 6.70
Rsal0007275 579 192 21.349 6.38
Rsal0016508 588 195 21.725 6.30
AT2G30340 LBDI3 Rsal0007291 816 271 29.507 9.13
Rsal0016519 804 267 28.841 9.35
AT2G31310 LBD14 Rsal0038455 552 183 20.488 5.52
Rsal0016617 552 183 20.684 5.64
AT2G40470 LBDI5, ASL11 Rsal0006762 690 229 25.159 8.77
Rsal0039100 618 205 22.118 8.56
AT2G42430 LBDI16,ASLIS Rsal0011283 750 249 26.958 8.42
Rsal0039206 747 248 26.730 8.20
Rsal0041545 849 282 30.717 8.33
Rsal0025998 849 282 30.717 8.33
Rsal0010874 849 282 30.717 8.33
AT2G42440 LOBI Rsal0011284 654 217 24.900 6.14
AT2G45420 LBDI8 Rsal0039411 663 220 22.324 9.02
Rsal0006216 693 230 23.662 8.52
AT2G45410 LBDI9 Rsal0039410 564 187 20.591 7.18

Rsal0006218 630 209 23.555 8.17
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Arabidopsis gene BRE K (bp) Foh(aa)  AFR(KD) 5

BREE SR Gene accession No. of  Length of CDS Size Molecular weight  Isoelectric point

Accession No. Gene name radish

AT3G03760 LBD20 Rsal0014633 831 276 29.113 7.90
Rsal0043138 831 276 29.370 8.37

AT3G11090 LBD21 Rsal0011124 549 182 19.691 7.15

AT3G13850 LBD22 Rsal0013083 789 262 29.865 5.89
Rsal0034772 795 264 30.061 5.48

AT3G26620 LBD23 Rsal0015492 375 124 13.923 9.34
Rsal0042683 354 117 13.062 9.21

AT3G26660 LBD24 — —

AT3G27650 LBD25 Rsal0007511 408 135 14.956 8.27
Rsal0024643 408 135 15.053 7.80
Rsal0027170 408 135 14.948 8.92

AT3G27940 LBD26 — —

AT3G47870 LBD27,SCP Rsal0007737 975 324 36.866 5.35
Rsal0007636 519 172 19.680 9.11

AT3G50510 LBD28 — —

AT3G58190 LBD29, ASL16 Rsal0024185 678 225 24.696 6.42
Rsal0001996 660 219 24.065 6.42

AT4G00220 LBD30,JLO Rsal0025702 684 227 23.994 7.20

AT4G00210 LBD31 Rsal0025703 681 226 24.681 6.18

AT4G22700 LBD32 — —

AT5G06080 LBD33 Rsal0020905 567 188 21.200 6.18

AT5G15060 LOB2 — —

AT5G35900 LBD35 — —

AT5G66870 LBD36, ASLI Rsal0028771 984 327 36.370 6.67
Rsal0016071 969 322 35.500 6.64

AT5G67420 LBD37, ASL39 Rsal0022199 750 249 27.245 9.26
Rsal0028818 768 255 27.691 8.42
Rsal0016090 729 242 26.157 8.48

AT3G49940 LBD38 Rsal0032870 750 249 27.288 8.37
Rsal0017986 726 241 26.501 8.48

AT4G37540 LBD39 Rsal0026355 741 246 26.873 8.81

AT1G67100 LBD40 Rsal0008383 453 150 16.616 9.13

AT3G02550 LBD41 Rsal0014698 816 271 28.956 8.41
Rsal0043173 591 196 20.733 9.61

AT1G68510 LBD42 — —

AT5G63090 LOB3 Rsal0042107 555 184 20.160 8.55
Rsal0022307 549 182 20.045 8.87
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Fig.3 The chromosomal positions of the LBD transcription factors in radish
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Cx2Cx6Cx3C motif Lx6Lx3Lx6L motif
Rsal0001996 FA WG QQVVNLQAQLEL. . . . 00
Rsal0002690 F G QCLKKIQQDLVTAKEEIRG 103
Rsal 0006216 FA Vi 3 01
5al 0006218 FA e 04
Rsal0006762 F Vg 03
Rsal0007275 FA G 03
Rsal0007291 F ﬁ ; s
Rsal0007511 FA G 103
Rsal0007636 LA G, 103
Rsal0007737 LA G 103
Rsal0010874 1% Vg 99
Rsal0011283 FA G 04
Rsal0011284 F/ G 00
Rsal0013083 LA G 03
Rsal0014633 FA Vg 04
Rsal0015492 F: Vg 03
sal0015759 FA Vg 03
Rsal0016071 FA Vg 03
Rsal0016508 FA G 03
sal0016519 F G 03
Rsal0016617 FA G 00
Rsal0020252 LA Vg 03
Rsal0020905 \ F: Wi 00
Rsal0022307 \ FA G 03
Rsal0024185 FA G 00
Rsal 0024643 FA G 03
Rsal0025702 FA ﬁ G 04
Rsal0025703 FA RG 04
Rsal0025998 FA WG 99
Rsal0027170 FA VI 03
Rsal0028614 LA Vg 03
Rsal0028771 FA fiG 03
Rsal0029922 F: G 03
Rsal0030514 L. G 03
Rsal0032348 FA G 03
RsalQ034772 LA * 03
Rsal0037453 LA G 03
sal0038080 FA G 03
Rsal0038455 FA G 00
Rsal0039100 F: 1g 03
Rsal0039206 FA LLNVPIHD Wi 04
Rsal0039410 FA LLRLPLHK G 04
Rsal0039411 FA LLHIPVHR| G 96
Rsal0041545 FA LLNVPIHD Wi 99
Rsal0042107 \ FA LNELLPHQ Wi 03
Rsal0042683 F: QQLPVQT) g 03
Rsal0043138 FA LHHIPVNRRHD| HiG 04
Rsal0011124 FA LSEVPEEQ) G 03
Rsal0019942 w L VRTVREED L8 02
Esa 8841141‘233 \ II. VRTVREED) < IL 8%
sa ] ( PI..
Rsal0043173 IRPCEAWIKSPEAQANATVF! ®RAGLMNL INAGPDHL Vi BSVGLLWSGNWQLCQAAVEAVMKGEPI. . 06
Rsal 0008383 TRPCLQWIKSAESQANATVFLAKFYERAGLMNLLSTGPDHLI Vi BSVGLLWSGNWHLCQAAVEAVMRGSPY. . 06
Rsal0017986 LRECEQWIESAESQGHATVFL. BRAGLTSFISSVPESQ) Vi BAVGLLWTGNWSICQAAVETVLRGGSLRP 108
Rsal0032870 LRECIQWIEPAEAQGHATVFVAKFEERAGLMSFISSVPESQ) Vi AVGLLWTGNWNICQAAVETVLRGGSLRP 108
Rsal0026355 LRPCLQW IESAESQGHATVFVAKFES Vi AVGMLWTGNWHVCQAAVETVLRGGTLRP 108
Rsal0022199 LRECEQWIETADAQGHATVEV Vi A [GMLWTGNWKICQAAVETVLRGGSLRP 108
Rsal0016090 LRPCLQWIETADAQGHATVEV Vi A TGMLWTGSWSICQAAVETVLRGGSLRP 108
Rsal0028818 LRECEQWIESADAQGHATVEV Vi A TGMLWTGNWNVCQAAVETVLRGGSLRP 108
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Fig.4 Multi-alignment of conserved motif sequences of the LBD family in radish
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