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i EARCEOEF HYS HAAE I ARA, RASF LEG 5 %K FTHE HYS
AE DNA®WARS, RAEAMEELEF T ESAGHAEGFINH#FTTHAR, B ELHBEAR L
Fhedd ey HYS RO#AFTRRBILK  MAET L AAL TN, £R 2 0K HYS AR %
#5164 AREBR, A5 FEH18037.8 Da, REAREZFG,ALHF HYS A SGAENRRE, & T4
BEFG R R Z R T RFTHE HYS ARWHB 55, A —F AR Lk ir TAR,

KR HYS; 3% ; 62 o F ook
hEHHES:S634.3

HEEMEYEREBENEEINI AR FZ—,
WXt R B E S R UK NS R—E 2 M
KA EHRAAEZ Y, EYEE RS A%
R F Sk AT X Y5 5 19 8% 32 A I A= 38 AR 1 1 IR 5
Fod DAL R I A 5 AR R b T R AR B ) HYS (Long
Hypocotyl 5)/&— X84 6T 4 i ke 3 22 0/ 5 VE
KRS TS, BS 5 THEYMOAES B REINER
BEZAESER,

BT, D8 — A il R I KR SRR HYS BN
BEAATERBAERAE R, EREY = ERPEHE
(Brassica rapa) HY5 {4 2mt5 3L B B 28% va [, (H 2 0 =%
(Brassica napus) HY5 mtS 3 7 50 K8 e b . % b
FRHACHMIEHE HYS AR cDNA F#H4E, FlH
BN B TH S R 3K 7 51 b5 & (EST) 848 e X 1 3¢

{EE R34 F (1979, %k, W L, @l HE . AA T AAE T
#2, E-mail:guojiping888@163. com.

ESTR:T LA SE2RARAMAFHAF N TH AR
(Z2012045) 3 7T b G # F H AAF 7 5 KR F 87 B (12212702),
rFE HHA:2013—06—19

ERFRIRAS A X EHS:1001—0009(2013)23—0116—03

HY5 B H#E4T T B F 5ok, w125 3818 T H cDNA 4id e
5, R FEYE R AT AN HE A FY LR E A
FEHEAT TR, RRR T R S53EE MMM HYs &
HFEWEYE, DR Y HYS Z A E#E e R, LI
TEUF BT ST M S T i I SR B S XS G Az, LU
U R 55T A 7 S BRAR LIS S e
1 #MR5RH*®
L1 E5ephel

LT 5 B B 4R 4 7 3 2R 38 % (Brassica rapa
subsp. rapa cultivar Tsuda ) HY5 3% [H #) cDNA JF 71
(GenBank ; EU386772. 1),
L2 Bk
L2.1 Jh3¢ HYS ZERMEFInERARBE  f1F5)
P I8 % 1 HYS JE [H #9 cDNA JF 3] (GenBank:
EU386772. 1) ,BLAST 8 Z& 3¢ : Brassica napus (taxid.
3708) EST %{ 4 &, 7F £k (http://pbil. univ-lyonl. fr/
cap3. php) PFEMR 21/ F B , 15 811 contig F543 HIIX i3
EST {47 BLAST #R EARERHAATIESMR . H 74
%) contig #E 47 FF B 152 S AE FY) A #2 (http://www. ncbi.

Abstract ; Taking four varieties of peppers leaves of ‘Niujiao pepper”, ¢ Qiemen pepper’ , ‘ Nanweijinfeng 2” and ‘8819 line

pepper’ as test materials, with water culture,the effect of 1 mmol/L and 0. 01 mmol/L phosphorus (P) on peroxidase

(POD) activity and their isoenzymic bands were studied. The results showed that POD activity in leaves of ‘Niujiao

pepper’ , ¢ Qiemen pepper’ and ‘8819 line pepper’ increased firstly, decreased secondly and then increased again with

time, while the POD activity of ‘Nanweijinfeng 2” increased during the whole test time,and the changing trend of POD

isozyme zymogram was accordance with POD activity. The enzymatic activity under low phosphorus was stronger than

that of normal phosphorus treatment and the isozyme bands and expression quantity of POD were more than that of

normal phosphorus treatment at the same time. The result suggested that POD was related with plant against low

phosphorous press.
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nlm. nih. gov/gorf/ gorf. html) , 3% B & 15 & S22 A9 HE &
K HAFF P9 dnt B A B R R AR il 38 HYS 2
T SOk T 51

1.2.2 3¢ HYs ZRWAEYFER¥5F FIRZEA
3 e Xt 8 4 Clustalw 2. 1 Chttp://www. ebi. ac. uk/
Tools /msa/ clustalw2/)¥h3% HYS EHMEIT . o5
HY5 $EA7AHRIME Lo X, I Protparam 2 )3 X} H F 5%
FEAF RN 90 AS 2R H — R #1750 B (http:// www.
expasy. org/tools/ protparam. html) , — 2k %5445 & F
AR %% (http://npsa-pbil. ibcp. fr/cgi-bin/npsa_automat.
pl? page =/NPSA/npsa _sopma. html) 3 17 43 #r. LA
ProtScale # f¥ Chttp://www. expasy. org/cgi - bin/

protscale. pD#EATH /K 4 .
2 BREHW
2.1 W3¢ EST Bl E MK RS R 575 9F8:

I3 (Brassica rapa) ) HY5 FH# R MSE EST
Bl PR A8 3 EST Fr Beifi 179z, 198 2 4% contigs, #f
2 % contigs HE4T L XF, K I congtig2 [FlFh 7 JF 51 Fo &
HY5 FERE #8465 51 (B DAE il
HY5 F:H B FToEF 51

I F NCBI 3 (9 FF BB HE 38 T34 ORF finder
Xk B LI S HYS B2 cDNA F7 31 #4743
M A8 B —ANKBE A 495 bp B FFHOEASHE (B 1 H X1
LTS dihi 164 NEEERR .,

GATCCGTCAGATTCTCTATCAATCCGACGGCTGTAACCACAGTAATCTATTCCTTCCCGACAAGACTC
GCAACTAGATTTCTTCCCAGTTCTGTAAAGTCCCGCTCTTTTCATCATCTCTATCTTCATCACCAGCTT
CTGTAAATCGCATACTCTTATCTATCCTCAAAAGGAGATTCAAAAAATGCAGGAGCAAACGACTAGC
TCTTTACCTGCAAGCTCTCTACCGTCAAGCAGCGAGAGATCCTCAAGCTCTGCTCCTCATTTGGAGAT
CAAAGAAGGAATTGAAAGCGATGAGGAGATACGGCGAGTTCCGGAGTTTGGAGGAGAAGCTACCG
GAAAAGAAATCTCTGGATCGGTGACCGGTCAGGACCAGACACAAGCAACGGTCGGAGGAGAGAGT
CAAAGGAAGAGAGGGAGGACTCCGGCTGAGAAAGAGACCAAGCGGCTTAAGAGGTTGTTGAGGAA
CAGAGTTTCAGCACAGCAAGCAAGAGAGAGGAAGAAAGCTTACTTGGGTGAGTTGGAAAATAGAGT
GAAAGACTTGGAGAATAGAAACTCTGAACTTGAAGAGAGACTCTCTACTTTGCAGAACGAGAACCA
GATGCTTAGACAGATTCTGAAGAACACAACAGGAAACAAGAGAGGAGGCGGTGGTTCTAACGCTGA
TGCGAGCCTCTGACCTCTTTGTTCTTATGGTATTTATGTTGATAAATTTTACAGAGAATTGTACTAAT
AAATATTTACATTGCATGGTATGTGTCTGTGACTTGAAACTCTTGTAGTTGTCTTTAGATTTTCTTAAT
TCGTTTTTCTTTGTTTGTCTGATAGATTTGCTTAATTAAAAA

1 BFREMMSE HYS EE cDNA F3

2.2 WE.EHESPEIF HYS 5 H 55 E 0 FE
B33

B F IO 2 sk HYS 2 (B. napus) it
FEHMNFEE (B. rapa) JURE I (A. thaliana) W) HY5 FEH
KH Clustalw 2.1 #47 RU& b X+, B 2 B A1, 3%

HY5 FeH R FE# M R R m  URESS 5 40,59 LA
115 M EFERAEZF. WlZE HYS BH 154 fiR A 4
MHER G, MIEEHER 74, MR IF XA XIRAE 5 1~iE
SEH AR

B. napus MQEQTTSSLPASSLPSSSERSSSSAPHLEIKEGIESDEEIRRVPEFGGEATGKEISG--- 57

B. rapa MQEQATSSLPASSLPSSSERSSSSAPHLEIKEGIESDEEIRRVPEFGGEATGKEISG--- 57

A. thaliana MQEQATSSLAASSLPSSSERSSSSAPHLEIKEGIESDEEIRRVPEFGGEAVGKETSGRES 60
****:****‘****************************************'*** ok

B. napus -SVTGQDQTQATVGGESQRKRGRTPAEKETKRLKRLLRNRVSAQQARERKKAYLGELENR 116

B. rapa -SGTGQDQTQATVGGESQRKRGRTPAEKETKRLKRLLRNRVSAQQARERKKAYLGELETR 116

A. thaliana GSATGQERTQATVG-ESQRKRGRTPAEKENKRLKRLLRNRVSAQQARERKKAYLSELENR 119
* ***::****** **************_************************_***_*

B. napus VKDLENRNSELEERLSTLOQNENQMLRQILKNTTGNKRGGGG---SNADASL 164

B. rapa VKDLENRNSELDERLSTLQNENHMLRQILKNTTGNKRGGGGGGGSNADASL 167

A. thaliana VKDLENKNSELEERLSTLQNENQMLRHILKNTTGNKRGGGGG--SNADASL 168

sk 3 e sfe ok ok o ok ok sl sfe sfe sl o sl sfe ok ok sl sl ok sl sk sk sl sk sl sl sk sk ol sl sk skl sl sk ok sk sl sl sk sk ke sk

B2 mESHETEE HYS ERRHEEANERELR

2.3 JWEE HYS —H 454 HF

XFiSE HYS SifS i H i — R HEAT 547 8
GREREM 18 MMERXRBRAR. HERG FER
o iAE 12.8% , HAR FEHRAR AR RA 1
A EBHR0.6%, HorF &2 18 037.8 Da, 4+ FX N
Cras Hizss Nows Onsr S » BRIE FRISFHL E (D2 9.29, H
FEHAFH 2521 NMREFHMR. 7E 280 nm AE LR EL
1490, HEHEMBEHRBADLE RN 61.67,3X K

W HYS BEHEAREEH. HEKEKFEAKE R —
1. 198, i SE- ¥ HE I Fe B R 61. 34,
2.4 W3R HY5 BH R

SHMEE HYS 8 1 5 ST 10, 25 5 %00,
¥ HYS BEEHSA o BHEN 42.07%, T H & i A
52.10% . ST H KM, HFEK R H s —3~0.5
ZIa], \ WIEE HYS BHEEKEH.
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2.5 W HYS EHRGLFWM T
MNEE H BE T 38 5 5L % (Fragaria vesca subsp.

vesca) B JFR (Ricinus communis) 15 JIN (Cucumis sativus) «
RS AR B (Brachypodium distachyon) .3 7 (Solanum
Lycopersicum) \ FEH (Zea mays) 7K ¥4 (Oryza sativa Ja-
ponica Group) f) HY5 & H 53 , 1 3¢ ( Brassica na-
pus) FoF (Brassica rapa subsp. rapa) Jf 5§ IF (Arabi-
dopsis thaliana) ) HY5 FEHRTFETE— FASTA {4
o, #£47 Neighbor-Joining R4t & B W 27, T AF A
MEGA 5. 05 ([ 3), HY5 & [ R H W 50745 R %
B, B AR (CEOK A R K RD HYS B R
H— 3, T Y R R — 3, +FAERH S T &
PIEIFR A —%., AHE HYS X ARENRETEE, H
WRAMEIT . BACKE HYS R EL B W R &Y
] (R R R —E

Fragaria vesca subsp. vesca
62

Cucumis sativus

47

Ricinus communis

Solanum lycopersicum

Arabidopsis thaliana

10 O{ Brassica napus

98 Brassica rapa subsp. rapa

Zea mays
100 Brachypodium distachyon
92 Oryza sativa Japonica Group

0.14 012 0.10 0.08 0.06 0.04 0.02 0.00

3 HYS EARGZREWNSH

3 g

HY5 R g iE B 2 4 1 6 T2 245 28 A 0 18 A s
F. HARAERIFER HYS RAKREIINRFER T
BRESHHESR T, RET EWHRBN LA KT RHF
WHI RS . SHZEPFoTTe e 2 i HYS & H

B, HY5 BN 4 8 5E A 76 4 A R — 4> bZIP B H . X
SHEMRGR 8. FZ bZIP EHCNZFHEY
EREL, ZHELT bZIP EHS A M DNA &4
ACGT B JP5l. BAR ACGT 75 BEFk AN =LAk F 7T
PHEEABY) A RO 25l R oy B2 2 PR 3 7 i — ML X
HYS5 & HAARR bZIP M A HEH R, BERT
FRIE AR Z FWRE HYS EHERHER RN T
RIFEF™

TE J 22 R A A B8 20 BT » T AS 2 0 1 i 4
2 HEIAEY ¥ X R Rk i A 178
e 22 R 28 MR ) AR o T G BEAT D RE AT SR E
HRBEAXN R RIEF A ELH, ER RN Tr
HEEE R mRNA 25 BR AR M RACE K, 5% 2 F
FARIOTEN RARAELOAR &, HE 5%, P 38 F0. AR
PEA R R A FE R ST 4 SR B 2 A Y R IK 751
PRAEFEA TN B R T e T LA bR A 158 AR AR AS F) 3R AR
W ZBFEAIERE T R AP ERER T HYS
AR N G 5 7 31 » S it — A0 BF 58 FL D RE » o i 3 ) 1
B ITERMETSH.
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In silico Cloning and Bioinformatics Analysis on HYS Gene of Brassica napus

GUO Ji-ping'?
(1. Department of Life Sciences, Hengshui College, Hengshui, Hebei 0530005 2. College of Food Science and Engineering, Harbin Institute of

Technology , Harbin, Heilongjiang 150090)

Abstract; With HY5 gene in Brassica rapa as probe, the cDNA of HY5 gene of Brassica napus was in silico cloned.

Using bioinformaticstool ,amino acid sequence coded by HY5 of Brassica napus was predicted and homology compared

with Arabidopsis thaliana and Brassica rapa. Its phylogenetic tree was constructed. The results showed that HY5 of

Brassica napus coded a protein of 164 amino acids. The calculated molecular weight of it was 18 037.8 Da. It was a

hydrophilic protein. The homology of HY5 protein between Brassica napus and Brassica rapa was higher than that

between Brassica napus and Arabidopsis thaliana. The HY5 gene coding sequence of Brassica napus was cloned

preliminary,and laid the foundation for further study its function.

Key words: HY5 ; Brassica napus ; photoreceptor;in silico cloning
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