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5~11 4, b, BjuBXL2 /B T ERZ, N 11
AN 2(BXL6 1l BXL7) HAh i 8 m#%b,
N 3~54 (K 2),

FIFH MEME 7 26 M 3 53 1 BjuBXL ) Motif
TelE B ARSF P S (B 2) 25 3 BRI A 1) BjuBXL
B IEIR P 9 & A 10 ARSI Motif . 14
SFAL . WGR A KH 43 562 T Motif 2 F1 Motif 1,
A AR AL Z TR A 05, (Asp) TR B A Tb 220 56 R 137 o5
(Glw) 43 34 T Motif 4 #1 Motif 7,
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Table 1 The physicochemical properties of protein of BXL gene family in Brassica juncea var. tumida

EHEYS

EHENS

)= ORF K J¥ /b " A H S S K P SV 41 i 5 A
S 47 %F%v k? p K /aa IRk ’Eiuslfl# #ndﬁfi ‘ i i 52 L
. Gene ORF . Theoretical I Subcellular
Gene name ) Protein Molecular . o
accession No. length . pl GRAVY localization
length weight
BjuBXL1-1 BjuB037524 2 319 772 83.645 8.99 —0.072 ?ﬁ*iﬁi R
Mitochondrial
e
BjuBXIL1-2 BjuA005917 2 319 772 83.372 8.97 —0.073 /ﬁ*lﬁ: R
Mitochondrial
o R
BjuBXL1-3  BjuA005913 2 637 878 95.326 8.78 —0.128 HRHLIE
Mitochondrial
2k
BjuBXL1-4 BjuA031822 2 637 878 95.643 8.22 —0.126 . LI R
Mitochondrial
BjuBXL2 BjuA037691 2 799 932 101.493 9.01 —0.167 ML A Extracellular
x|
BjuBXL3-1 BjuA027366 2 325 774 83.665 5.44 —0.049 . Wfﬁn .
Endoplasmic reticulum
4
BjuBXL3-2 BjuB030523 2 325 774 83.788 8.15 —0.135 AR
Extracellular
BjuBXIL.3-3 BjuB036221 2 844 947 103.049 7.02 —0.227 ?ﬁ?ﬂﬁi X
Mitochondrial
BjuBXL3-4  BjuB009721 2 892 963 104,692 8.47 —0.174 HRHLIE
Mitochondrial
BjuBXL4-1 BjuA008536 2 334 777 83.525 6.74 —0.092 R IAK Golgi
P
BjuBXL4-2 BjuB001802 2 901 966 104.607 7.05 —0.273 X ERL ik R
Mitochondrial
x|
BjuBXL5 BjuB025113 2 955 984 109.318 8.44 —0.245 . WEH .
Endoplasmic reticulum
{ A
BjuBXL6-1 BjuB009776 2 379 792 86.514 5.77 —0.174 W}Bil_] i
Endoplasmic reticulum
J5i X
BjuBXL6-2 BjuB036142 2 337 778 84.967 5.64 —0.174 MR
Endoplasmic reticulum
x|
BjuBXL7-1 BjuA027714 2 310 769 83.877 8.65 —0.179 WEH .
Endoplasmic reticulum
x|
BjuBXL7-2 BjuB029928 2 391 796 86.743 8.68 —0.135 HER

Endoplasmic reticulum
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HAAE BT T 16 4 BjuBXL Z0% & i A2 4 8



B 45

2RI BXL H5 PG4 4 4k X 2 28 8 M TR JRIR 25 I DR A v 1 SR s e A

159

- BjuBXL3-4 Dﬂﬂ[ﬂ]—m
L BjuBXL3-3 DDHDD—D_MD
L BjuBXL3-2 DHHDDD

L BjuBXL3-1 DHH.DDD

— BjuBXLA-1 D_[H]DD

L BjuBXL4-2 D.D[":D_[HH]

—  BjuBXL2 D_ﬂﬂﬂD_nﬂHm

— BjuBXL1-4 D_u_ﬂﬂ.ﬂﬂﬂ_ﬂm

~ BjuBXL1-1 D_D_IMDDD

- BjuBXL1-3 D_D_mﬂ:]ﬂ_m

L BjuBXL1-2 D_D_HMJDD

—  BjuBXL5 D.DH:ID_“.D

— BjuBXL6-1 D_[“:]

- BjuBXL6-2 D.ﬂm:‘

— BjuBXL7-1 D_D_HD_D

" BjuBXL7-2 D_D_[IDD

=
D

[ICDS

—IMotif 6
[ 1Motif 5
_IMotif 2
[ IMotif 1
Motif 4
[ IMotif 8
CIMotif 10
_IMotif 7
—IMotif 3
IMotif 9

ITHIT—
IHID-

3 5 3

E 2
Fig.2
e ENME 3, g8 E/R 154 BjuBXL 4
FENM T 9 FPpEK L HPE 7T AEMT AW
SR 4% BjuBXL1-2 Ml BjuBXL1-3 ££ J01
Sy K b, BjuBXL4-1 1E Jo2 53 A4k |,
BjuBXL3-1 #l BjuBXL7-1 1£ J07 5 4 (o & |,
BjuBXL1-4 £ J09 5 YL 4 {k I f1 BjuBXL2 7¢
JOO S Y ok s 8 AN i F B WAL 4,
BjuBXL3-4 Ml BjuBXL6-11£ J12 S 4« ik |k,
BjuBXL5 f£ J15 % 4« 8 1k I, BjuBXL7-2
BjuBXL3-2 78 J17 5 3« @ {K I, BjuBXL6-2,
BjuBXL3-3 1 BjuBXL1-1 7 J18 & Y A ik I
M BjuBXL4-2 5 fii T K4 % 2 4 Ak b1
Scaffold00153,
24 ZEEF BXL EEREHMRIESN
FI S TF 08 2598 I A R K B B 2R 1 e ik 21 8K

T T T T
0 2000 4000 6000 8000 10000 12000 bp

21 T T T T 1
0 200 400 600 800 1000

BiuBXL ERRGEEHLEHMERFA AN

The structure and motif analysis of BjuBXL gene family
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Fig.3 The chromosome location of BjuBXL gene family
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Genome-wide identification of BXL family genes in Brassica juncea var.
tumida and their expression during swelling of stem

[LAI Biao,CHEN Chunfan, LIU Chunyu,ZHU Chunzhen,DU Li’na

School of Advanced Agriculture and Bioengineering ,Yangtze Normal University ,
Chongqing 408100,China

Abstract In order to further analyze the functions of BXL family genes in the development of
stem,16 genes encoding putative BXL proteins were identified in the whole genome of Brassica juncea
var. tumida with bioinformatics methods. The gene structure and conserved motifs,chromosomal distri-
bution and gene expression during the swelling of stem of BjuBXL family genes and the physicochemi-
cal properties of BjuBXL family protein were systematically analyzed. The results showed that 16
BjuBXL genes were classified into 7 categories and 2 sub-families according to the phylogenetic tree a-
nalysis,among which BjuBXL1-1, BjuBXL1-2, BjuBXL1-3 and BjuBXL1-4 are closely related to
AtBXL1,which is involved in cell wall metabolism and plant development in Arabidopsis. 7 BjuBXL
genes were located in 5 chromosomes of A subgenomes and 8 BjuBXL genes are located in 4 chromo-
somes of B subgenomes. The results of fluorescence quantitative PCR analyses showed that the tran-
scriptional levels of BjuBXL1-land BjuBXL1-2 were up-regulated obviously during the swelling of
stem. The expression in the inner pith (P2-P4) were significantly higher than that in regions of the outer
pith of swollen stem (P1),indicating that BjuBXL1-1 and BjuBXL 1-2 may play an essential role in the
cell wall metabolism of inner pith during the swelling of stem.

Keywords stem mustand; Brassica juncea var. tumida; BXL ; gene expression; stem swelling;
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