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Cloning and UV-A Induced Expression Trait of Flavonoid 3'-Hydroxylase Gene

in Turnip (Brassicarapal.)
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Forestry University, Harbin 150040, China

Abstract: Therootsof ‘ Tsuda’ turnip (Brassica rapa) and ‘ Yurugi Akamaru’ turnip were irradiated with UV-A
light for 24 h. Total RNAs were isolated and then BrF3'H1 and BrF3'H2 genes were cloned by RT-PCR method.
The open reading frame (ORF) of BrF3'H1 and BrF3'H2 genes contained 1 536 bp encoding proteins of 511
amino acids. Amino acid sequence analysis showed that BrF3'H1 and BrF3'H2 were 99% identitied to F3'H of
Brassica napus, and the cytochrome P450 domain was in the sequence from 45 to 476. BrF3'H1 and BrF3'H2
genes had high identity. The nucleotide sequence of BrF3'H1 and BrF3'H2 genes had 17 differences, as well as
5 differences in deduced amino acid sequence. The Northern blotting results showed that the expression of
BrF3'H1 could be induced by irradiation of UV-A, and the expression of the gene was correlated with light-
exposure time. The expression of BrF3'H2 gene could not be induced by irradiation of UV-A.

Key words: turnip; flavonoid 3'-hydroxylase (F3'H) gene; gene clone; sequence analysis; gene expression

, F3'H (Schoenbohm  2000; Toda
2002; Bogs 2006; Jeong 2006; Xu 2007)
(Holton  Cornish 1995), (
3- 2002; Quattrocchio  2006; Chatterjee  2006;
: P450 Sheehan  2004),
, NADPH O, (Buchanan (Noh  Spalding
2004) 45,7- (naringenin) 1998; Zhou 2007)
(dihydrokaempferol) B 3 F3'H ,
, (eriodictyal) ‘ ’ (‘Tsuda' turnip)
(dihydroquercetin) ,
4- (dihydroflavonol 4-
reductase, DFR) (anthocyanidin 2008-07-05 (30702223;08'26

synthase, ANS)
, cyanidin)

(

(30730078)
* E-mail: xuzhiru2003@126.com; Tel: 0451-82191783



932 44

5 2008 10

(‘Yurugi Akamaru’
turnip) ,

,  RT-PCR
F3H ,
UV-A
F3H ,

Northern

(Brassicarapal.) ‘ '

, 2
, 3B2nm  UV-A ( 135
umol -m2.st) 0 6 12 18 24 48 nh
Database F3'H ,
RT-PCR
. F, 5" CCACCACTATGACTAATCTT-
TACC 3 R, 5 TAAGTTAGGTTTAAGCCGACCC
3 . F, 5 CAGGCTCCATC-
CACCAACA 35 R, 5 GTAACTGAATCGTCCGTA-
ACCC 3

LA-Taq DNA DNA Marker
() pBST
TIANGEN ; PowerScript™ Re-
verse Transcriptase Clontech ; Northern
Roche
(2006) UV-A
24h ¢ ' : '
RNA Clontech PowerScript
: RT-
PCR LA-Tag DNA F3'H
cDNA PCR , T
Top10, Amp’
PCR
F3'H cDNA
NCBI Blast

(open reading frame, ORF)
Clustalw 1.8.1
BioEdit
F3'H

ORF,

SignalP 3.0 ProtParam
(http: //au.expasy.org/tool s/protparam.html)

ScanProgdite
HNN (Hierarchical Neural Network)

Blast P

Northern , Uv-A 0O 6
12 18 24 48h RNA
Northern
F3'H (
2006) Northern 3
1 F3'H cDNA
1 K ) ‘ :
cDNA 1500 bp ,
2 000 bp
1000 bp
500 by
o
‘m’ M AR
1 F3'H RT-PCR
Fig.1 The RT-PCR product of F3'H genes of turnip
M: DNA (DL2000)
2 F3'H
RT-PCR F3'H
cDNA ‘ ’ F3'H cDNA
(BrF3H1) ’ F3'H cDNA (BrF3H2)
GenBank EU402420
EU402421 Blast , BrF3'H1
BrF3H2 (Brassica napus) F3'H
mMRNA 99%  98%, BrF3H1
BrF3H2 511 ,

ORF ( 2)



44 5 2008 10 933
1 ccaccactatgactaatctttacctcacaatccttcteccctactttcatattecttatecgttctegtettatctcgecgecgcaataac
M TNLTYLTTIULULU®PTVFTIFVLTIVLVYULSI ETR RTENN
90 cgtctccctccaggtccaaacccatggcccatcatcggaaacctccctcacatgggccctaaacceccatcaaacactagecgecatggta
RLPPGPNPWPTITIOGNTLPHMGPIZ KU PHA®QTILAAMTY
180 accacatacggacctatcctccacctacggctagggttcgccgacgttgtggttgccgcctctaaatccgtggccgaacagttcttgaaa
T TYGPILHLIRLGTFADYVV A ASI KT SYVYAEA QTFTLK
270 gttcatgatgccaacttcgctagccgaccacctaactccgeagccaaacacatggcatataactatcaagatcttgtctttgcegccttat
YVHDANVFASIRKPZPNZSGAI KU HMAYNYOQ@DULVTF
360 seacaacgatggagaatgttgaggaagattagttctgttcatttattitcagctaaagectcttgaagatttcaaacatgttcgacaggaa
G @ R W RMLIRIEKTIZSSVHLVFSAIKA ALEUDTFI KU HVYTR RAGQE
45 smaggttggaacactcgtgcgcgagctagcgcgtgcaaacacgaaaccagtgaacctaggccagttggtaaacatgtgegtactcaacgee
EVG6GTLVERERELARANTIEKUPVNLGAG QLVNMMCVILNA
h4() cttggacgagagatgatcggacggcgactigttcggcgccgatgccgatcacaaageggaggagttitcgatcaatggttacagaaatgatyg
LGREMTIGRIERLTFT GADADU HTE K AETETFRTZSMYVYTTEWDMMNM
630 sctctcgccggagtattcaacatcggagatttcgtgecccgecacttgattgtttagatttacaaggcegtcgctgetaaaatgaaacgtecta
A LAGYVFNTIGDTFVPALDT CLTUDLA G GV AGIEKMEKTRTL
720 cacaagaggttcgacgcttttctatcgtcgatcttggaagaacacgaggcgatgaagaacggccaggatcaaaagecacacggacatgett
HEKRTFDATFLSUS5SIULEEHEA AMIENG G QDG KU HTTU DML
810 agcactttaatctcgecttaagggaactgattttgatggtgaggetggaactctaactgatacagagatcaaagecttgetattgaacatg
S TLISULIEKSGTDTFDGETGSGTTLTTDTTETII KA ALTLTILNM
900 tttacggctggaactgacacgtcagcaagtacggtggactgggccatagetgaattaateccgecacccggagataatgagaaaageccaa
FTAGTDTS SASTVYUDUWATIAETVLTITRUHEPETIMMEBRIEKA®Q
99() gaagagcttgattccgtcgtgggacgtggnaagegccecattaacgagtcggacctoctectecagettecttaccttcaggcggttatcaaagag
EELDSVVGRGRUPTINES ST DILSAQ@LPYULGQAVIKE
1080 aatttcaggctccatccaccaacaccactctcgttaccacacatcgecatcagagagctgtgagatcaacggctatcatatccccaaagga
NFRLHPPTPL SILUPHTIASESTU CETINGYUHTIUZPIKSG
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S T LLTNTIWATIARTDZPUDOGQWSDVPLTFURUPETRTFTLFP
1260 ©SEtggtgaaaaagccggcEtEEatgtgaaaggaaacgatttcgagettataccgtticggagccgEgageagaatctgcgccEgEttgagt
G GE KAGVDVYKGNDTFETLTIPTFGAGRERIERTITCATGTLS
1350 ttaggsttacggacgattcagttactgacggcgacgctggtgcacggattitgaatgggaactggccggaggagttacgccggagaagctyg
L6LRTTIG®Q@LLTATLVYVHGTPEFETWETLASGTGVTUZPTETZ KL
1440 aacatggaggagacttatgggattactctacaaagagcggttcctttggttgtgcatcctaagectaaggttggatatgagtgcttatgga
N MEETYSGITULAGQIRAVPLVVY HPIEKTILIERILUDMESATYG
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