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TTTTGAAGGATTTACTATCTTCATCARGARAAGTTTTCARGAGAARAGTATARAGATATACATAGACTTGTTTCTTGETCETTTCAGTTT
TGCTTCARGATTCTTAAGTACAAGTTTTATTATGGATTATTCTTCTTCTTGEGTGEACACTTCTTTGGATCTTAATCTTAATCCTCEACE
MDY S S S WUDTSLDLIHMHLTENTPRH
TGTEAREGATEATETTCCTATTCAAGARACET TAGCCATEECTAACCACET TCAGAGEAACT TTATEEAGT TREEAREEAATATTTCTET
R UKDOUDUPTIO QETRTLGAMANTDUOQSHNFIHETLTERIHMNTIS
TRAARGAAGAGGTTAGTTATGTGAGTCEATTTTCTTGTTTARGTGTGTCTCGATARTGATTGARTCAATTGTTTCTTGAARCTGAGAGETT
U K EE
TTGANNNNNNNNNNNNNNNNNNHNNNNNHNNHNNNNNNHNNNNNNNNNNNNNNNNNNNNN NN HHNNNENHHNNHNNHNNHNNNN NS
HNNNNNNNHNNNHNNNNNNNNNHNNHNNHHNHNNNNSNNNNNNNN NN NN NNNSNHNNHHRNHRN NN NHNHENHN NN NHN NN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNHNHNNNNNNNNNNNNNNNNNNNNNNNNNNNHNNHENHNNNNNNNNNHNNRNNENNNNNNN
NNNNNNNNNNNNHNNNNNNNNHHNNHNNENNHNNNNNNHHNNNNNNNNNNNNNSNHNN NN NN HHNNNENHHNNHN NN HN NN NS
NNNNNNHNNNNNHNNHNNNNNNHNNNNNSNNNNNNNNNNNNNNNNNNNNNNNENNNNNSNG T T TTGAAG T TTEATTAATTTETTETETT
TTARTTACTTTCAGACTGGAGCTTTGETGEAGCAATTGARCAGGGTGAGTGCAGAAAACARGARACTGACAGARATECTTACTGTGATET
T 6 ALUETETLTBENRUSAETIHTEKTEKTLTTETHLTUH
GCGAARACTATAATGCTTTGAAARGCCAGTTGATGEATTATETGAGCAAGAATCGCGATARGGABCTTAGCCCTTCARGGARARGAAAGT
C E N VY HALIKS ST QLTHMODYUSEKH HNRTDTIEKTETLTSTPS SR RIEKTEEK
CTGAAAGCAGTAATAATGATAATACCATTGCAATGARTGEEAAT TCAGARRGCAGCTCAACTGATGARGAATCTTGCAAGAAACCANGAG
S ES S NHDUHTTIAMMNENSEST ST SSTDETES STET KT KT PR
ARGAAATTGTCARAGCARAGATTTCARGARCTTATETT A ACAAGCCTTGTAAGTCATCAATCAATTTARCTAA
EEI UKOAZKTISRTVYUEKTEH GEPTDTS
TTCTGCATAACTTTATEAGECTTETTTAGATATTTAATGTTTTATTTTATGGECTTTTACTTAGCAATTGCATAARATTETTETTTCAGA
TTGTARAGCATCCATATCAATCEAGCARGTATCCCCARARCETCACCACAGACAACCET TCTCCARGACCT TACTTCAARTEETCTTTTE
1 U KDGVYQWRIEKV Y EQEKUTRDIHNPTSPRAVYFI KTSF
CTCCTAGCTGCCCTGTCAARAAGAAGETARTGTTCCTGATATTTATCAGARTCATTTTAACATTARTETTCTTTCTTACATAARAGCAAT
AP SCPUKTEKK
AGTTTAGGTTTCAGTCTTTGATACATTCATARARTARTTCCGTGARATGARATCARRGT TTCCATGTGCATTGECATAGAGTTCTCAGTT
CCTAATGETTTGTATCATCTETEETTCTTCAGGTTCARAGARGCATTEARGACCAARCTATTCTAGTAGCAACATATEARGEAGAGCACA
UQRSTIEDO QTTILUATTYETEETEH
ATCATCCACATCCATCACARATGGAGECAACATCAGECECAAGCCGARGCCTGACTCTTGECTCAGTACCCTECTCAGCCTCCCTTGGAT
M HPHPSOQHWERSHATSGEGEASAHAKSLTLEGESUPTECSSAHASITLE
CGTCCGGACCGACCATTACTCTTGACCTGACCARATCCAAGTCE TGACGEC 1l GAATEEAAACTCCTGANG
$ S EPTITLDLTI KT ST KT SSH D ARSSI KPR RHEETTPE
TAAGGCAGTTCTTGGTAGARCABATGECCTCTTCGTTGACARARGATCCTAATTTCAC TTAGCAGE TCTCAGGARARA
URGQFLUET QHSASASSTLTTEKSDTPHETRO AOALAEAGENGEGTISEK
TGTTGCAGCAGAATCACAARGACAAGTGGTEARGATTTCTCAGTTTAGGCCATTTTGARATTTGEAATATETAGTTGTACATACARCATC
M L QONEHTIEKTEDIKHW
AGGAAARGGGGARACACAATTTTCATARATTTGCTTTGAATTGCTATTTAAGGAGGARGTATATTGTCATTGGARATEATTGATGAAARA
TTCATCCCCAATTTTECAAGACGCAAT TGEECTEEAGTTCATECCATATTGAATTGATCTTCAACATTTITTTTTTCCTTTTCTTGEATT
TATTTTAGTTATTAGTTCCTTTTAATTTTARCATTAATAGTTTCTCTAGCAATAT
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155 A ( 6).
tatacatgtacggctagtaaagtcaagaaatgcaattattttgacaatgaatgtatggtacgaccatgga

ctagactagttgggaaaggtgtgcatcacaccttatataaaaatgcatggttaattgtccaattcetttt
aacttaaaaaatagtaattaattgagggcgttgaataagcactaacttatatatatttttcatttagaaa
aggaaaaaggaaagaaaaaacaaaaggatgatcaaacaagtcatgcatgecttgggaaagaaaagaatgat
cgtaatttgaattgaaattgaatggctactactttctactgtcttccatttctctgtacttggtctaaag
ttggattagaaataaataaataaataaataaattgggggaatttagtttgacatctttgttaaagtaata
acttttcatatcattaagattataaaactaggtttaaatattttattttcatgaagaagggtgagtgaat
gtggaaaacaaggtatttaatatgttgtttaattatactaatagcttttatctcaagtaattaattagaa
gattaataatatgcaaataaaataaataaaacactatatgaaatatgtgattcattctatagttecctcta
actagacatatgtatcatgtgtgaaaatgtaaatctattgtaatttgtgatattcacgattgattaaaca
aaaatttggtatgctgtcaaatgtacagatttatggatcacatgtaaatattctaaacatttataaaaaa
aaaataaaaataaattataagcatgtgcaaatcctttttctttatttgcataaacatttgcacatattta
ttagtaataatgaaatcataaaataggaaaacctttttcttccgtatacaaaaagaaaaagataataaaa
taaaataaaataaaagaatgaggattccttttaaaccataatataatgaaggcatagttctataacgtgg
aaaatatttgaaaacgtgactgtaaagaaagctttttatatacacgaggaattaaataagtaaaaaggtas
gaccccataataaaacaaaagagtgtaccaaaaaaagaaaaaaaaaagatttaaaaagatcggtagctac

ccaatacccataaacccccaaataaataaataaaagcattttggtcaatgttaaacttccaatcttctaa

aatagatgccaaatgcatagtttgactattgtatatgaataccttcttaacttctaatatttttcaatta
ctatttcaacttattatataattcatacataaaaacttagtacatataaaaaaatatataagtgaaaaat
taaaattcataaaattaaaataataattgagaatgaatgctaaagaaaatctcaataagtaaaaaaattt
aaaaatggaatttaggagtgtatgcagtgaattctttttecctataaataaaaaccagaccataaaattgg
ttaaattacatacgcacatgtaacatcccattgtttattgctctttttggtgggcgcttgactttgaaaa
gcaaattgttgtacccaaccgacaatgtctcttaccaataatcaatccacctttccaattgttgttgttyg
tttttttttttttttttttttcctttcttaccctatatagagagecatgcatctectttccaatcacttecat
aaattcatgtggcaaccataatcttatctctctectctatatatccccacactegeccactttecaccttgt
ttcttcaaaacgagtagagccttgattctttttatttccttctctatatgegtatatatatatatatacg
tgttcttgecattttgggttcAtcaggaggactagctagctacaagaatTTTTGAAGGATTTACTATCTTC
ATCAAGAAAAGTTTTCAAGAGAAAAGTATAAAGATATACATAGACTTGTTTCTTGGTCGTTTCAGTTTTG
CTTCRAGATTCTTAAGTACAAGTTTTATTATG

6 RcWRKY14
; A :
ESTs ; ATG ;
TATA-box; CAAT-box; W-box
RcWRKY14 TATA -box CAAT-box

8  TATA-box 13  CAAT-hox 6) GATA-BOX 40PEHVPSBD
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33
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In silico Identification and Bioinformatic Analysis
of Castor Bean WRKY14 Gene

HUANG Qixing' > GUO An-ping” YANG Li4u' ZOU Zhi'
(1. Key Laboratory of Biology and Genetic Resources of Rubber Tree Ministry of Agriculture/Rubber Research Institute Chinese Acad—
emy of Tropical Agricultural Sciences Danzhou 571737 China; 2. Institute of Tropical Biosciences and Biotechnology Chinese Acade—
my of Tropical Agricultural Sciences/ Ministry of Agriculture Key Laboratory of Biology and Genetic Resources of Tropical Crops Haikou

571101 China)

Abstract: WRKY is a plant-specific transcription factor that could be a key regulator in the stress response
processes of castor bean ( Ricinus communis L.) . Consulting the published castor bean genome information we
corrected some gene annotation errors and successfully obtained castor bean ReWRKY14 gene by in silico cloning.
Bioinformatic analysis showed that ReWRKY14 contains three introns encoding a peptide of 318 amino acids
and that it is nuclear localized. ReWRKY14 encodes an unstable and hydrophilic protein with a theoretical molec—
ular weight of 35.49 kDa isoelectric point of 8. 64 total average hydrophilic of —0.803 instability coefficient
(II) of 46.88. The protein contains one WRKY domain with a pattern of WRKYGQK_X13_C_X5_C_X23_H_XI
_H. The conservative intron is located between site 199 ( K amino acid residue) and site 200 ( V amino acid res—
idue) in the WRKY domain of ReWRKY14. The protein could be classified into subclass a under class II. Fur—
ther analysis showed that a variety of hormone and stress—responsive cis-acting regulatory elements were found in
the promoter region of ReWRKY14. Gene expression analysis showed that ReWRKY14 was expressed in castor
bean leaves flowers endosperms and seeds with the highest expression level in flowers the lower in seeds and
leaves and the lowest in the endosperms.

Key words: Ricinus communis L. ; WRKY; transcription factor; in silico cloning; bioinformatic analysis



