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CHR A ME R 24 BE 2524 B, ~% M 730070)

W EBRXEFERkEZ-AMOHEANEZEFRR,EVNFN TS5 ATRABEEHEGHK, FIAEWERFF E4t
BMEXHAFHFEN BRX ZEREHAT TR T RB, AN E#F T AR AN T BN EOER —AEHR T A
MEMH TN G 2, A SHCHPHE NN ELXRZHATTHR, ERAEMERRA.FHHELEIAF 6 MBRYLH %
A 3 A Yk b, b VuBRXT A1 VuBRX2 9 AT AR 2 4 Qe 1K b VoBRX3 #1 VoBRX4 A AT R % 9 4 Y1k b VuBRX5
1 VuBRX6 W A% 11 4otk b 4 & AW A LB B B A 360~560 4, VVBRXS5 48 3t 2 F 2 (61 884.4) Fnil it 45 v
(9.38) #3x & , T VvBRX1 By A4t 4 F & (40 239.1) FrE & W 8 (6.23) A&/ AN, HARE R, FARARARNALBRHKE LR
FA I — W E 7 AR AR A ;o B e T AN &t 7 6 4 BRX & L8 7 7] 8y £ F 4 K3 45 5 F 7 & 5 EH
FfEEHkK, XEZMakA,6 NBRX XEBEGHIB TN A TFEMN, TAMELIN KA 64 VWBRX EEH Y LT
MHAZ . RAFNNERK YW, VoBRXI VoBRX2 F£ [Fl 55 T4 19 3 2 X A & U, A8 L 3k 96% ; VuBRX3 \VoBRX4 5 B ik R
WA T A KT R — K R LIk R, VBRXS 5 HC VoBRX 3£ F ¥ 8 4 7 ; VoBRX6 L H 5 E Wy E % % R &
W, RBERNEE BRX £E KRN w By ik o T 8 T — 2 Wat R &,

LR M A BRX B R 15 B AT
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Bioinformatics analysis of the BRX gene family in grape

LI Wenfang, CHEN Baihong* , MAO Juan, MA Zonghuan, YANG Shimao
(College of Horticulture, Gansu Agricultural University, Lanzhou 730070, China)

Abstract; BRX gene family is a class of transcriptional factors that present only in plant, and it plays an important
role in the regulation of cell proliferation and root elongation in Arabidopsis. With the approaches of bioinformatics,
BRX gene family present in the grape genome was performed in silico cloning, genome localization, protein
structure, physical and chemical characteristics, secondary structure as well as subcellular localization prediction
and analysis. Moreover, the evolutionary relationships of BRX gene family derived from other plants were predicted.
Genome mapping results showed that; 6 BRX genes in grape genome were located on 3 chromosomes, VoBRXI and
VwBRX2 in chromosome 2, VwBRX4 and VvBRX3 in chromosome 9, VoBRX6 and VvBRXS5 in chromosome 11. The
encoded proteins contain 360560 amino acids, the relative molecular weight (61 884.4) and the pl value (9.38)
of VVBRXS5 were the maximum, while the relative molecular weight (40 239.1) and the pl value (6.23) of
VvBRX1 were the minimum. The study suggested that there were some differences between the amino acid
sequences of different members, while they all were hydrophobic proteins. The 6 BRX amino acid sequences mainly
contain alpha helix and random coil and did not have transmembrane domains and signal peptide. Gene structure
analysis showed that the 6 BRX genes contained exons and introns structure. Subcellular localization analysis showed
that six VoBRX genes are located in nucleus. Phylogenetic analysis showed that VoBRXI and VwBRX2 had the
closest relationship with populus euphratica, the homology was 96%. VuBRX3 and VvBRX4 were clustered a class
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with Ricinus communis, Jatropha curcas, Citrus sinensis, Theobroma cacao and Glycine max, indicating that the

evolutionary relationships were very closer. VuBRXS5 was significantly separated from other VuBRX genes. VuBRX6

had the closest relationship with Nelumbo nucifera. These experimental results provide a significant foundation for

further research on function analysis of the BRX gene family in grape genome.

Keywords : Grapevine; BRX gene family; Bioinformatics analysis

1 %A F (Transcription factor, TF) X HK e XAE
H I F ( Trans-acting factor ) , J&— 2H RE W% 55 i X AF
T (A 3+ 35 5 45 77 9 F0a] 5 S oo i
) AR S A A At B AT 2 B DL S A G
EAZEAHTAEN, 2 5 E R % iz
DU RE 1) 558 B AR S8 1) R[] R 25 ) e 8 1 &5
HY L ZEARERS g A 2 A A Y e
BEE VBB LL ST A1 R 38 0 B2 vy % B A
Ko FTA e KT G50 3 5 A A S5 A fl———>
#& DNA 4543 ( DNA binding domain ) , Fi L 5] Al
S5 A TCHE 0 BARRL AL, 55— D2 5 s B0
3, ( Activatingdomain ) , 2k 41 48U B 5 5 P % 5%
BRI 1

BRX ( Brevis Radix) 3N FKJ & T—JSH WY
R I IR -0 XIUAE (2008) XK F8 BRX 4
IR BT A, 33X A~ F 5 ) AN 2 5 94
BEZNRREBEMRA LT, AW ARA ] fE 2t —
FEB 0 S AE Y AR LR P A D B SR R, RO
Hr BRX & 1 SR8 53 B 0 2% 1k 58748 7 A 1) ik
PRI I, F2 S i 42 il = R N g AR KR iR ARk
T AR AR M B g A BRI S A
BRX HER IR FEREER BT E AP & A
PIANIE B PR ST B BRX 548358, 519 BRX 4544 f
Je— N A ELAE R 45 A B[R] e BB AR
PRAF(PH, RCC1 and FYVE) &4 3], % BRX 4%
P37 % 5 BRX M PRAF 5 [ 5 55 7 e
(ERPY PR ) v % ] B S B AH BAE ] 09 A 92 1)
g ER R S WA~ BRX 25 #4388 W] i) 77 2 i BRX
IREABEIE# B /EY . BIFIF BRX KM 5 43
PR Rl P AR AR (U AT DT A TT AR A=
Yi2Eoi e o T ABRIEAE S BRY SEH M UIRE 5 4l
Misr%E &K ( Cytokinin, CTK) BA B % MK R, BRX
BRI 5 2 R BCER R A B, FEAR CTK X AR 0 )]
MBI BRX 3 PR B 25 3 B0 38 R iR 7K
PR R R AR AR AR K A, I B3 a5
M 1) CTK 54T rf A 5 20 1t 0 AR 4 22 A FR 28 A
L, DT € B LR A AR AZ 40 AN ORI B0 b db,
AWEFE A I, AT A A AR RS B i 5 — RN 8
SRR LA T R A K R AR BRI R

%%( Vitis vinifera L.) HF AR A s ,7%@

VR 5ty 2 F e PR R 2 — | [l A, 4k
AT KRG G 58 R 4 FE D P A 26 4 RO 46
HEY, HEER A RN IR TF R4 3 2] 4 4%
(#5749 500 Mbp) ", A B 0E 55 BT RZ B
{8, PRSI 00114 90 2 8 0 — 25 001 50 5 328 8
FEARFMF I E AR G 2 — ARKBF R
HAEYE B % T H 558 ik, % NCBI £ 2
TN, ok A R KW AT = e BN f
IF M) BRX G0 4535 R i 1) 4 BE 1R 7 91 3F
TIN5 B 248 5 A, F— 2B 4 R 5L R 5K
AT AR YA D RE X TR 0 3 A% o R A
S Bu N SEWNT TR R ERLSIH 0D =8

IR

1.1 F%E BRX ERFKKH BHKER

TE NCBI ( National center for biotechnology
information ) ( http ://www. nchi. nlm. nih. gov ) H il 13
blastp 7EZAS 2R ) 4 ToTUAY SR 1 8 2, #40 H
Translate tool ( http://web. expasy. org/translate/) F/l
( http://prosite. expasy. org/
scanprosite/ ) #E1 T3P 3 51) 114) 135 0 99 00 40 24k 28 1
B BRX Z5 3k, #71% 85 H L RIBFAFZE B4~ BRX 45
P, WA iz fe 126 25 11 T BRX 8 H 50k, 45 R
REASIN HE [R) I A7 ZE R P> BRX 25 A8 Sl el R — 4>
BRX Z5F38, MDA A & T2 E LAl 1
il 1f BLAST Server ( http://www. genoscope. cns. ft/
cgi-bin/blast_server/projet_ML/blast-result. pl? ref =
dc34a3dd6f19ccaa693ad3f1b935£228 ) - 4% H X Ji (14
¢DNA % 5% 5 HIl DNA J# 81, JF 8 Hoe i T3
{ZNITR
1.2 #% BRX ERRKELEMS

MR K %% 13 # 19 cDNA Al DNA J7 51, #| F
GSDS 2.0 ( Gene Structure Display Server) ( http://
gsds.chi.pku.edu.cn/ ) 7EZE Tl 75 % BRX &5 H
ER R LT A S U D A
1.3 #% BRX ERRKRHMENL SRS

ffi | ProtParam'"’ ( http://expasy. org/tools/
protparam.html ) PEZE N2 2 1 SR I 2 SR AL
i (AR R B H 7 IS A IR R 4L

ScanProsite  tool
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MIATEEE) ; 8 A =45+ B #) F HNN

SECONDARY STRUCTURE PREDICTION METHOD 2 %55 54047

U2 K ( http://npsa-pbil. ibep. fr/cgi-bin/npsa _

automat. pl? page =/ NPSA/npsa _hnn. html ) 52 i{; 2.1 #H%E BRX ZRMEREMREQEBLERS
TMHMM ( http ://www. cbs. dtu. dk/services/ TMHMM - % H A Ak Blast-search ( http://www.
2.0/) #4711 T 55 B 8 43 M7 ; SignalP 4.1 server genoscope. cns. fr/cgi-bin/blast _server/ projetML/blast.
(http ://www.cbs.dtu.dk/services/SignalP/ ) 5¢ W5 = pl) XTEEAE 2, AR 5] 6 AL ) f 45 BRX Z 5L
Jik B 4 Bt ; WoLF PSORT ( http://www. genscript. A (WL 1), [ B FE GenBank H 48 28 AH 1 1)
com/ psort/wolf_psort.html ) FEAT IV 45 7 434 cDNA 5501 DNA JE 51 IfF dEAT e o ihse £,

1.4 HZE BRX EEAXRKRRSGH U HWE ZE IR 6 NH%T BRX BN TE 3 4(552 911
8 VoBRX1 VoBRX2 .VoBRX3 .VuBRX4 VwBRX5 . FO Gk b EaE R 2 AN (ILE 1)
VoBRX6 A 1 CDS X DL FASTA #& = 2 91l 42 &2 % BRX HE A K G & FE R A H 43 dr i R

NCBI 7R LX), vE B S H IR = Al I BT K BE7E 360 ~ 560 20 56 iR = ], i rp
( Morus notabilis ) : XM _010112136. 1 . 514 ( Populus ~ VvBRX5 Fr & & 3EMRB H 5% 22 (560 1~) , 1M VvBRX1
euphratica) ;: XM _011029755. 1 . Bk ( Prunuspersica ) /0 (360 4) 5 25 i A AR X 43 i A br 45 SR &
XM_007210759. 1 . HEJE ( Ricinus communis) : XM _ 3. VvBRX5 %A XF 4% F i fif 2 K (61 884.4) , T
002521302.1 M4 ( Citrus sinensis) : KK784904.1 7] VvBRXI # /)y (40 239.1); % Hi, 55 89 70 7 7 .
Al ( Theobroma cacao ) ; XM _ 007024521. 1, 4 &L VvBRX1 (%) %5 H 5 51K (6.23) , 1 VVBRXS #¢
( Bretschneideri ) ; XM _ 009374097. 1. 3% ( Nelumbo 155 (9.38) ; B 58 5 ( Aliphatic index ) 43 #T 45 3% 36
nucifera ) ; XM _ 010263665. 1. Fk I W ( Jatropha W .6 %) BRX B (IR T8 80349/ T 100,
curcas) : XM _012213513. 1, K & ( Glycine max):  UiHH'EANTES B /KMEE 1, A5 2 8 5L (Instability
XM_003528399.2, 8K J5 F| Fl MEGAS.0 I Clustalx #8  index) 437 H . 6 A~ 85 H BT 9 Fa € 75 50 7E 45.52 ~
TR G R A 57.66, A MRE BRI (WE 1) .

®1 #HEBRX BEMEREMEEBENLERD T

Table 1 Grape BRX mining and gene mapping and analysis of protein physicochemical properties

B
B A P AT B AL
Length(aa) MW Pl Instability indexAliphatic index

VoBRX1 XM_002267443.1 360 40239.1  6.23 45.52 46.61 chr2:14820631..14824363
VoBRX2 AM464123.2 424 48133.1 821 46.34 51.98 chr2:14818988..14824363
VoBRX3 XM_002276132.1 371 417042 6.78 56.39 57.90 chi9:1323356..1317725
VoBRX4 AM439221.2 363 40771.1  6.78 54.34 58.10 chi9:1323356..1317725
VoBRXS AM428373.1 560 61 884.4  9.38 54.98 56.12 chrl1;1167242..1159008
VoBRX6 XM_002280057.2 371 41967.5  8.27 57.66 56.04 chrl1:1163176..1159231

7 H iR 2k BT NCBI( Natuonal Center for Biotechnology Information ) {4 .

Notes ;: The number of protein from NCBI ( Natuonal Center for Biotechnology Information ) data.

2.2 BRX ERREMERLEW K 1 VuBRXS5 F VuBRX6 JEIR 445 4 AN

Hi%) BRX S5 AT R ,6 > BRX 2 FH13 A&, H VeBRXI 1 VuBRX2 VuBRX3 Fll
IR NG TN T, 16545 2 S0tk 1) VoBRXI  VuBRX4 VoBRX5 F1 VoBRX6 K:PA % 64 — B0 45
1 VoBRX2 BRI 6 MAMR RIS DMNE T RIFE M AR B RSB RN S B KON AR 22 T8 L,
IS 9 AU AR L% VoBRX3 Fl VuBRX4 1A 5 UL SEIL P AT S RSP IS5 M., (W 1)
AT A A N o T AR A 1 AR g
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VvBRX4
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Legend O 1 2

@ [xon == upstream/downstream — Intron

1 3 !
6 (|7 :kb)

1 BRX EENMEF/ AEFARSH
Fig.1 Composition analysis of BRX gene exon / intron

2.3 #H%E BRX ERRKE B REMRTN 5 4 Kk
40 e RE iz
5 RIS A T 25 9 2 75 B %4 6 > BRX ZEIA Y
ANAFAERE R, ELICAR 5 K, DRI AT LU oA i 2
Ho AR AT B #4561 BRX JE[HEE
A FAAZ (W3R 2) .

X2 HE BRX EEZE AWML E R
Table 2 Subcellular localization of grape BRX gene protein
R
R AR
0 MIA% LiR237S 20 5t Zepi ik
VvBRX1 12 1 - -
VvBRX2 12 1 - -
VvBRX3 10 1 1 1
VvBRX4 10 1 1 -
VvBRX5 9.5 4 5.5 -
VoBRX6 9.5 4 5.5 -

2.4 BRX EERKEERRZREMITEE D
%6 D BRX M R FEEH o-12
JiE TCHLI A A R BS54 3 AR M, o,
TCHLI 2 > o — M2 E ST RS (W32 3) .
2.5 EE BRX EEXRGEEEERF M ERMELLER
i BRX Z LR 7 5 (1) [ U 1 b B & SR % B0
(WL 2), i A BRX % 3k /2 7 51 i [) U5 P 2
60.35% , il BRX J R 5205 1) LR e 51 R IR PR 45
o A BRX SRR T4 W Xt &2 3, VVBRX3 5
VVBRX4 1Y & 3 R 5 5[] PR M e e, 5 35 97.84%,
VvBRX1 5 VvBRXS HYZIERR T 91 [R) U5 1 5 1%, IR 2
49.91%., [RI7E %55 2 944k L i VWBRX1 5
VVvBRX2 (2 FER T 51 [R) U5 281.22% , W] 7E I 2 56
9 Sy fmik i VvBRX3 5 VvBRX4 1R ERR ¥ 5[]
JEPE J& 97.84%, o] 76 i 5 45 11 SR J ik iy
VVBRX5 5 VvBRX6 MO IR 51 RS2 64.64%

R3 BRX EREBZREMXILL ST
Table 3 Comparative analysis of BRX gene protein

secondary structure

245K Secondary structure

HIN AR
a-IRjE TERLI 2 it YRS

VoBRX1 94 224 42
VoBRX2 93 271 60
VoBRX3 125 213 33
VoBRX4 123 207 33
VoBRX5 144 341 75
VoBRX6 108 217 46

2.6 BRX EER-TEMIEHIXTEL 54

PRSP S5 M IR B T P BB AT S R — R4
TR AEA DA sl E — A~ 8 1 0% h B AN AR Bl
AHT) g — B Ry B A~ DX, L2544 S B A7 A Ry A5 1
(Motif) , MAREE 7, 2 B S AR (Bl 7 ) 1Y 3
R DX BA T G e e A W2 Dhse , HARRERL U, Jf
ZEA H ML bR B 8 e — R K
W A% 6 A BRX SEIA G ] B AN oK R BEAR
BAH AR SF K 56 aa B9 BRX 2544 4% (I
B 3) , NI A & T — A A 9 o S e e S R R
e, XA R BE PR ST X N1 & BRX JE N E 2 )iE
B B IX, AN ] 9 ol LA % ] — 0 o 35 R 7 1
[T AE
2.7 BE BRX EEMERGZXRENT

RGERBWITHIRY, F% 1) 6 1~ BRX FEH AT
WIS AL, 26 11 SR04 A -/ VoBRXS W53 TF,
VLA BB A L E TR 56 9 KUtk I VuBRX3
VoBRX4 S ERR JBRIKCRS AR AT AT R 2SRy —2 i
B DG R A 56 11 2Ltk [ VoBRX6 SEA
EER NI 56 2 SR AR % VoBRXT \VoBRX2 %
K5k 15 BEER Oy —28, Kb SR % e R
Bl MM 96% (ILIE] 4) |
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Fig.2 Homology comparison to the amino acid sequence of grapes BRX family genes

VVBRX1 @ @ (360 aa)

3 FFH Scan Prosite ¥ VVBRX #{T{R-FiHiE ZTHER

Fig.3 Scan Prosite use for VVBRX conservative

domain search results
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Fig.4 Phylogenetic tree based on the BRX gene sequence from plant
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W XA DG PR A A9 5 AN AR LA I F3 R 0 0k A 355 T
EAF S HIRE P, I8 BE AR PN P 5>+ & Fh e
A PR U A — 2 ) B B A, A Bk — 2
PR v e B AR R B RAT Bl M SR i S S R R
iz R AR Z — B IR R DR
Py aof 5 30 R v 7 A T RS AR IR R AR
o X% 1 BRX SR G 64T 22 07 T 1 40 A 45
E, RN BRX R ZGEAERARK KT RS
A EE AR AT REAE A A 0 AR K& B A
Hil o —E IR, DR ek E RS
AR DNA F B 6 AN AR B K PR
M, H 6 N Z AT 1R = AR UM, #5347 b i+
&1, DRI A & B 45 2 TR T BRI JE
SR T ER ] A P BRX S5 R B, B0 e A 1#R g
Fik , X 5 XI4E (2008 ) XK FE BRX FE K KR A FE
iR —3,
SRUL, B SR ROBCER TER MR 2 —
AN SRR AT 2 5 45 22 R A G s A 3Rk T
— B 1 SR MR 52 AN S R I I 2
G, NI 1852 2% 00 ] 9 X 2%, % A6 R AH G
BRX R G (A B9 5 T 0 028, AR A Bl 2 S 3 4
ARFAYNE B 2= B AW & R, LB ) A M B 5
FIRTE ARG BRX R HE K VR A T il , %) BRX
FER G005 55 AR A A1 43 1 DRI 48 D) 450 2 o R 78 T
W, BeAh, BRX R FERR 75 CTK fEH TH PR
FIAEARA WA~ F PR G0 A8 g 282 A A= 0 W 38 F
ST A R 5 AL ) i — 20 B T RRAT]
B G- b 4 T TR 50 AR 10 B R 35 A% I 4%
G,
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