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Cloning and expression analysis of WRKY8 gene in Nicotiana tabacum
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(1.Hunan Agricultural Bioengineering Research Institute, Changsha 410128, China; 2.College of Bioscience and
Biotechnology, Hunan Agricultural University, Changsha 410128, China)

Abstract In this paper, the Nt(WRKY8 gene was cloned from Nicotiana tabacum L. based on the database resources and
RT-PCR technology. Sequence analysis showed that Nt(WRKY8 gene contained a complete ORF, which was 1 551 bp and
encoded a protein of 516 amino acid residues. The WRKY®S protein had two conserved WRKY domains, and the
zine-finger structure was C,H, (C—Xy_s—C—X5, »3—H-X;—H). Functional analysis indicated that this protein was probably
located in the nucleus and had functions in replication, transcription and regulatory, and consequently could regulate the
growth, development and response to stress in plants. The RT-PCR experiment showed that the relative expression of

NtWRKY8 gene was induced under low-temperature treatment.
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ATGGCAGCTTCTTCAACAATCATAGACACCTCCTCTATGCAGAATTCAAGTTTCTCTTTTCCAACATCTTCT
MAASSTIIDTSSMQNSSFSTFPTSS
TCTTCATTCATGACTTCTTCATTCACTGATCTTCTTGCTTGTGATGATTATCCAACAAAGAGCAAAGGACTT
S S FMTSSFTDTLLACDDYU?PTI KSZ KTGTL
GGTGATAGGATTGCAGAGAGGAGTGGTTGTGGAGTTCCCAAGTTTAAGTCACTTCCACCACCTTCACTACCC
GDRIAERSGCGV?PKTFIKSTL®PPPSILP
CTTTCTCCTCCTCCTTTTTCTCCTTCCTCTTACTTTGCTATTCCTCCTGGCTTAAGCCCTACTGAACTCTTG
LsSsPpPPPFSPSSYFATITZPPGLSPTETLL
GACTCCCCTGTTCTTTTGTCTGCTTCCAACATTCTTCCATCTCCAACAACAGGGACATTTCCAGCTCAGGCT
bSsSPVLLSASNTILPSPTTG GTTFUPAA QA
TTTAACTGGAAGAGCAGTACCAATAGCCGCCATCAGGGTGTCAAACAGGAAGACAAAAACTACTCTGATTTC
FNWIKSSTNGSRHQQGV KQEDI KNYSDTF
TCTTTCCAGCCTCAATTTGCATCAGTCTCTCCGTCCCAAACTAATCCTGTCCCATTGGGGAAACAATCATGG
S FQPQFASVSPSQTNPVPLGKAQSW
AATTATCAAGAATCAAGAAAGCAGAATGATGAAAATGCTAATGGAACAAGTGAATTGCAGAGCTTGAAAAAT
NYQESREKQNDENANGTSETLUGQSTLZKN
AATGGCCAGAGCAACCAATATAACAAGCAATCATCAAGATCAGAAGATGGGTACAATTGGAGGAAATATGGG
NGQ S NQYNIKQSSRSEDGYNWRIEKYG
CAGAAACAAGTGAAGGGTAGTGAAAATCCAAGAAGTTACTATAAATGTACTTTCCCAAATTGTCCCACAAAG
Q K Q VKGSENPRSYYZKT CTTFZPNCZPTHK
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AAAAAAGTAGAGAGGTGTTTAGATGGGCAAATTACTGAAATTGTGTACAAGGGTAATCACAACCATCCAAAG
K K VERCLDGQTTETVYKG GNUHNIHZPK
CCGACTCAGTCTACTAGGAGATCCTCCTCTTTAGCCATCCAACCTTACAATACACAAACTAATGAAATCCCA
PTQSTRRSSSLATITQPYNTAQTNETITP
GATCATCAGTCAACACCTGAGAATTCGTCCATTTCATTTGGGGATGATGATCATGAGAAGAGTAGGTCAAGA
DHQSTPENSO ST S FOGDDIDUHETZ KT STRSR
GGAGATGATTTCGATGAAGAAGAAGAACCAGACTCAAAAGAACCAGACCCAAAAAGATGGAAAAGAGAAAGC
GDbDDFDEEZEEPDSIKEP®PDPIKZ RWIEKTRES
GAAAGTGAAGGTTTATCAGCACCAGGAAGCAGAACAGTAAGAGAACCTAGAGTTGTAGTTCAAACTACAAGT
ESEGLSAPGSURTVREZPRVVVQTT S
GATATTGATATTCTAGATGATGGATATAGATGGAGGAAGTATGGTCAAAGAGTAGTCAAAGGAGATCCTAAT
DI DI LDDGYRWRIEKYG®QRV YV KGDZPN
CCAAGGAGCTACTACAAATGCACAAGTCCAGGATGTCCAGTAAGAAAACATGTGGAACGAGCATCACAAGAC
PRSYYEKCTSUPGCPVRIKUHVET RASTZ QD
ATAAGATCAGTGATAACAACTTATGAAGGAAAACACAACCACGATGTTCCAGCAGCTAGGGGCAGTGCCATC
I RSVITTYEGIKHNUHDVPAARTGS SATI
AACCGACCTGTCGCACCAACCATTACTTACAACAATGCCATCCCCATAAGGCCTTCTGTCACATCTCAAATT
NRPVAPTITYNNATIPTIRPSUVTSQI
CCATTGCCACAACAATCTCCCTTTACACTAGAGATGTTACACAAGCCTAGTAATTATAATGGTTTCTCAGGA
pLPQQSPFTLEMLUHIKPSNYNSGTFSG
TATGCAACTTCAGAGGATTCATATGAAAACCAACTTCAGGACAATAATGTGTTTTCCCGAGCAAAGGACGAG
YATSEDG SYENQLQDNNVFEFSRAZKTDE
CCTCGAGATGACATGTTTATGGAGACATTGCTCTGCTGA
PRDDMFMETTULTUL C =*
WRKY (WRKYGQK)

1 NtWRKY8 R ZEBLF 5 R ERADH REBRFT

Fig.1 Nucleotide sequences and coded amino acid sequences of NtWRKY8 gene
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2.2 NtWRKY8S 5EIREERMHIL O

WRKY
DNAMAN NtWRKYS
2.3 NtWRKYS BYIB{L 14 /R
WRKY ProtParam  NtWRKYS
2 NtWRKY8 NtWRKY1 NtWRKYS 57 600
(BAA82107.1) NtWRKY2 (BAA77383.1) ol 677 7917
C2499H3860N7180826 S14 NtWRKY8 20
AEX49954.1 NtWRKY8 (Ser) 14 1%
ABD65255.1 Capsicum annuum )
BAA77383.1 Nicotiana tabacum (Trp) 1.0% NtWRKYS8
ABS18436.1 Glycine max
ADY18304.1 Cucumis sativus 70.80 48.93
ABS18451.1 Glycine max
AAR26657.1 Capsicum annuum
BAAS82107.1 Nicotiana tabacum PROSITE NtWRKYS
ACI14397.1 Brassica napus
AAM34736.1 Arabidopsis thaliana 1
BAB61266.1 Oryza sativa
I_ AAT84156.1 Oryza sativa NtWRKYS8 N- 4
NP-001147820.1 Zea mays
NP-001147949.1 Zea mays 11 13 C
_, ACDB80359.1 Triticum a?sftivum _ 7 cAMP cGMP
003 ACD80361.1 Triticum aestivum
Lo 2 N- 3 NtWRKYS

B2 #EYP WRKY EEHMAKLZEM
Fig.2 Phylogenetic analysis of WRKY in plants

F 1 NtWRKY8 EREBEMRIGAL ST R
Table 1 The prediction of modified sites of NtWRKY8

N- N—{P}—[ST] —{P} 15~18 NSSF
140~143 NYSD
182~185 NGTS
296~299 NSSI

1I — _ 6~9 TID
[ST] () ~[DE] 31~34 SFTD
91~94 SPTE
204~207 SRSE
292~295 STPE
300~303 SFGD
311~314 SRGD
336~339 SESE
348~351 TVRE
358~361 TTSD
360~363 SDID
414~417 TTYE
483~486 TSED
C [ST] -X-[RK] 173~175 SRK
189~191 SLK
203~205 SSR
239~241 TKK
268~270 STR
269~271 TRR
348~350 TVR
cAMP  cGMP [RK](2) —X[ST] 270~273 RRSS
333~336 KRES

N- G—-{EDRKHPFYW}-X(2) [STAGCN] —{P} 89~94 GLSPTE

114~119 GTFPAQ

429~434 GSAINR
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Fig.3 The analysis of ehydrophobicity of NtWRKY8
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Fig.5 The expression of NtWRKY8 under
the low-temperature treatment
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