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Genome-wide Sequence Identification and Expression
Analysis of the LBD Gene Family in Nicotiana tabacum
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Abstract: LBD gene with LOB (lateral organ boundaries) domain plays very important role in plant develop-
ment. Base on bioinformatic method ,the LBD genes of Nicotiana tabacum were screened with the sequences of Ara-
bidopsis. The sequence structure , phylogenetic relationship and expression pattern of the identified gene sequences
were analyzed. The result show that a total of 98 LBD genes were identified from tobacco with simple genetic struc-
tures contained 1-3 exons generally. LBD gene family was divided into two types(I and IT). All LBD members had
conserved domain CX,CX,CX,C,however,the type I genes didnot had secondary structure of coil made of LX,LX,
LX,L. Furthermore , LBD genes were divided into 5 subfamilies(Ia,Ib,Ic,Id and IT) by their phylogenetic relation-
ship with Arabidopsis. A total of 36 members had EST evidence based on the comparison about LBD genes and EST
sequences. The analysis of EST, array data and transcriptome showed that the LBD genes had different expression
patterns and tissue specificity. These results provided abundant information for further functional analysis of the LBD
genes family.
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Table 1 The information of LBD transcription factor family in tobacco

GiE| KA GrFE S BIEEIFEIE E{H DNA ||EN AN G FHSA WIESFRIE EME cDNA
G (aa) (D) HEH X | g (aa) (D) R PR
Protein  Length Molecular Isoelectric  Arabidopsis ~ E-value ~ ¢DNA ||Protein  Length Molecular Isoelectric ~ Arabidopsis ~ E-value ~ ¢DNA
ID weight point homologous library ||ID weight point homologous library
NiLBDI1 211 23080.1 6.7  AT1G07900.1 3.00E-49 K, NtLBD97 223 24456.5 6.89 AT5G67420.1 6.00E-53
NiLBD49 233 26148.8 5.78 AT3(G58190.1 8.00E-40 NtLBD79 190 20998.5 8.77 AT1G65620.1 2.00E-53
NtLBD50 218 23920 8.69 AT2G42430.1 5.00E-46 G, NtLBD8O 231 25036.4  8.84  AT2G40470.1 2.00E-61
NtLBD12 174 19430.8 6.29 AT3G11090.1 6.00E-42 K, NtLBDO4 154 17013.5 6.09 AT2G30130.1 8.00E-59
NiLBD51 189 20688.4  5.82 AT5G63090.1 5.00E-34 NtLBD20 197 22358.1 6.89 AT3(G47870.1 4.00E-29
NiLBD52 189 20759.7  5.44  AT1G07900.1 9.00E-57 F, M, |[NtLBD21 554 61884 7.29  AT3G23240.1 8.00E-24 M, .S,
NtLBD53 265 30322.4 5.82 AT3G47870.1 4.00E-30 NiLBD22 212 22750.9  8.28 AT3G27650.1 9.00E-34
NiLBD54 202 22121.2  5.08 AT1G07900.1 2.00E-57 NiLBD98 236 25583 8.02  AT3G02550.1 1.00E-61 H, I,
K, .N,.
1{l
NtLBD13 259 29229.7 4.93 AT3G47870.1 4.00E-24 NiLBD81 146 16476.6 7.6  AT3G26660.1 1.00E-31
NtLBD5S 313 34769.6  5.55 AT3G47870.1 2.00E-42 NtLBD82 182 20111.4 6.4  AT3G27650.1 6.00E-53 L, M, .
K
NILBD56 253 27887.9  9.45 AT2G42430.1 1.00E-44 F, K, . |NtLBD83 198 21718.5 5.22 AT5G06080.1 5.00E-38
M, .S, .
T, .Y,
ZZ
NtLBD57 121 14063.7 5.66 AT5G63090.1 8.00E-06 NtLBD84 231 25036.4  8.84 AT2G40470.1 2.00E-61
NtLBD58 227 25061.9  8.57 AT1G65620.1 4.00E-59 K, |INtLBD23 310 34892.1 6.63 AT5G66870.1 5.00E-61 F,
NtLBD14 200 23031.1 5.04 AT3G13850.1 1.00E-22 NtLBD88 209 23196.4  6.89 AT3G49940.1 1.00E-60 M, T,
NiLBD91 245 27267 6.32  AT5G67420.1 3.00E-37 NtLBD24 248 27141 5.83  AT3G03760.1 3.00E-43 D, E, .
K, M, .
N, .P,
NtLBD92 224 24465.7 6.43 AT5G67420.1 4.00E-66 NiLBD25 167 18445.9  7.64 AT1G31320.1 9.00E-51
NtLBD93 209 23196.4  6.89 AT3G49940.1 2.00E-55 M, .T, |[NtLBD85 176 19446.1 7.59 AT5G66870.1 8.00E-39  K;
NtLBD94 297 32340.4 6.09 AT3G02550.1 1.00E-71 NtLBD26 223 25653 4.7  AT3G47870.1 8.00E-24 C; M,
NtLBD59 187 20934.5 8.77 AT1G65620.1 8.00E-54 NtLBD27 190 20818.7  7.55 AT2G23660.1 3.00E-29
NtLBD60 164 18113.4 7.6 AT5G63090.1 4.00E-56 K, NtLBD28 312 35073.3 6.4  AT5G66870.1 2.00E-65
NtLBDO2 223 25914 8.83 AT1G06280.1 3.00E-34 NtLBDO5 227 25070.9  8.57 AT1G65620.1 4.00E-59 Ks
NiLBD61 272 29667.4  9.51 AT3G13850.1 2.00E-26 NiLBD29 233 26125.7 5.57 AT2G42440.1 4.00E-40
NiLBD62 363 41075.2 5.62 AT3G13850.1 2.00E-42 NtLBD30 247 26967.9 5.79 AT3G03760.1 1.00E-47
NtLBD63 182 20111.4 6.4  AT3G27650.1 8.00E-53 [, M, | NtLBD31 247 26967.9 5.79 AT3G03760.1 4.00E-43
K,
NiLBD64 229 25704.1 8.2  AT5G66870.1 2.00E-59 NtLBD32 164 18283.5 6.19 AT5G63090.1 5.00E-56 M, K,
NILBD65 553 60113.2  5.54  AT1G65620.1 4.00E-31 ¢, F, . |[NILBDOl 166 18269.6 7.64 AT3G11090.1 2.00E-49
M, Ry,
S,
NiLBD66 176 19430.1  7.59 AT2G30130.1 3.00E-60 K, NtLBD33 203 21821.9  8.28 AT3G27650.1 2.00E-34
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F1(4)
HH KN ST FHa MEAREE EM ¢DNA |[#EH KN TR s WIESTREE EE ¢DNA
i (aa) (D) FHEHH R |G (aa) (D) HEH X
Protein Molecular Isoelectric  Arabidopsis c¢DNA |[|Protein Molecular Isoelectric  Arabidopsis cDNA
Lengt E-value Lengt E-value
D weight point homologous library ||ID weight point homologous library
NtLBD86 224 24661 7.61  AT5G67420.1 6.00E-68 B, H, . |NtLBDO6 178 20115.7  6.07 AT3G11090.1 2.00E-49
K, M, .
N, R, .

T,
NtLBD67 166 18269.6  7.64 AT5G63090.1 2.00E-39 F, NtLBDO7 173 19238.7 5.22 AT2G30130.1 1.00E-41
NtLBD68 273 27953.6 7.09 AT2G45420.1 1.00E-62 Cs NtLBDO8 234 27182.9 6.36 AT2G40470.1 7.00E-52
NiLBD15 277 30456.4 9.61 AT3G13850.1 3.00E-29 NiLBD34 189 20820.8 5.18 AT1G07900.1 6.00E-59
NiLBD69 301 33516.2 5.58 AT3G47870.1 2.00E-42 NtLBD89 222 24597.1 9.19 AT5G67420.1 7.00E-56 L,
NILBD87 298 32222.3  6.19 AT5G67420.1 2.00E-39 A, V¢ |[NILBD35 266 27459.1 7.06 AT2G45420.1 2.00E-42
NiLBD70 125 14300.5 6.73 AT3G47870.1 2.00E-19 NiLBD36 163 18169.7  6.27 AT2G30130.1 4.00E-47
NtLBD71 125 14184.3 5.5 AT3G47870.1 1.00E-18 NtLBD37 125 14272.5 6.73 AT3G47870.1 7.00E-19
NtLBD72 233 26125.7 5.57 AT2G42440.1 3.00E-44 NtLBD38 125 14156.3 5.5 AT3G47870.1 2.00E-18
NtLBD73 215 23595.7 8.85 AT2G42430.1 3.00E-42 G, NtLBD39 181 20183.3 9.34 AT5G66870.1 2.00E-27 T,
NtLBD16 161 17667.8  8.26 AT3(G27650.1 4.00E-50 M, NtLBD40 213 23423.7 5.93 AT1G07900.1 4.00E-55
NtLBD95 223 24488.7 7.61 AT5G67420.1 5.00E-52 NtLBD41 204 22360.4 6.06 AT5G63090.1 7.00E-33
NtLBD17 212 23208.2 6.1 AT1G07900.1 3.00E-48 F, K, . |[NtLBD42 197 22459.3  6.42 AT3G47870.1 4.00E-28

T,
NtLBD96 248 26876.5 8.01 AT3G02550.1 3.00E-62 NitLBD43 189 20758.5 6.07 AT2G42430.1 1.00E-39 Y,
NiLBD18 204 22321.4 6.41 AT5G63090.1 6.00E-33 NiLBD44 160 18026.5 7.58 AT3G47870.1 6.00E-29
NtLBD74 125 14345.5 6.59 AT3G47870.1 7.00E-22 NtLBD45 304 34044 6.54 AT5G66870.1 4.00E-65 F,
NiLBD75 185 20134.6  8.22 AT5G63090.1 4.00E-56 NtLBD0O9 155 17184.7 6.09 AT2G30130.1 5.00E-59 K,
NtLBD76 178 19999.6  6.28 AT3G11090.1 4.00E-48 NtLBD90 197 21491.3  6.13  AT3G49940.1 7.00E-44 F,
NtLBD77 154 16944.9 7.64 AT3G27650.1 1.00E-52 NtLBD10 206 22567.9 5.27 AT1G07900.1 3.00E-57
NiILBDO3 213 23178.2  8.13  AT2G45410.1 3.00E-48 F, K, . |INtLBD46 226 26236.5 9.16 AT1G06280.1 3.00E-34

Tl
NtLBD78 180 19646.1 8.23 AT5G63090.1 3.00E-56 NtLBD47 389 43773.7 8.61 AT1G06280.1 3.00E-14
NiLBD19 203 22392.2 4.81 AT5G06080.1 8.00E-43 NtLBD48 175 19656.1 6.88 AT3G11090.1 2.00E-40

K: POV F 4 5 d IS BATT T2 RGP AU s 2 SRS B0 AN s L SR A B ) BY-2 M0 Y 3R AR I O h 72 h 17 d SR BY-2 40
J 5 C Ve IO BERR  F 22 h B SCBERR V  E IR A AT TR —JH G AR G A 7 & 28 Lo i s B AT TR A5 AT TR ) AT TS — A iy
FRCBIIRI R s M ASAE 11 d 24 d F148 d Je it R TEFRIARIR G s DSk s N AL ARFI 3 09— 2RAR S 0T I s R AR B Ul it 1
AL T bR ST RBo

K%, Seedling after seed germination for 5 days, T Trichome , P; Two-celled proembryo,Z: Zygote , H; BY-2 cells treated by hormone, Y ; BY-2 cells treated
by hormon for 9 h,72 h and 7 d, C: Whole individual treated by cold stress, F'; Whole plant of 2 h alternating day and night , V ; Roots in vigorous growing,
A :Root of one week after topping, G :Seed germination, L; Leaf, B ; Leaf before topping,I:Leaf from before topping,one week after topping and maturity,
M : Normalized cluster of leaves,buds and roots after transplanting for 11 d,24 d and 48 d ,D; Stigmas, N ;: Normalized cluster of flowers, leaves and root, S

Senescent leaf R : Root, E : Mature leaf. The subscript number of organization represents the numbers of EST
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Fig.1 The phylogenetic tree and gene structure in tobacco
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Fig.4 The expression profile of the common tobacco LBD genes
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Fig.5 The expression profile of the transcriptome
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