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Abstract: The plant-specific WRKY transcription factor family is involved in the regulation of the response of
plants to various environmental factors and biological stress. To study the role of the BeWRKY70 gene in Bupleurum
chinense DC., we cloned the open reading frame (ORF) sequence of the BcWRKY70 gene based on the transcrip-
tome database. Bioinformatics analysis of Bc/WRKY7(0 and promoter region analysis was carried out, and real-time
qRT-PCR was used to detect the expression pattern of Bc WRKY70 in different tissues and under the different hormone
treatments. The results show that the BcWRKY70 ORF is 948 bp in length, encoding 316 amino acids with a typical
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WRKY domain. Phylogenetic analysis showed that BcCWRKY70 is closely related to GhWRKY70. Its promoter
region contains cis-elements that presumably respond to environmental factors such as drought, methyl jasmonic
acid (MeJA), and abscisic acid (ABA). qRT-PCR analyses showed that BcWRKY70 is most highly expressed in
roots and can quickly respond to MeJA and ABA induction. This study provides a basis for further research on the

molecular mechanism of BcWRKY70 in B. chinense DC. resistance.
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Table 1 Primer sequences used for PCR analysis

Name Primer sequences (5'-3")
BcWRKY70-F GAAAACCTTTTGGTAAAGT
BcWRKY70-R CGTAATGTTAGGTAATATCATG
AP1 GTAATACGACTCACTATAGGGC
AP2 ACTATAGGGCACGAGTGGT

pWRKY70-GSP1 GCACGGAAGCATCTTGACTGAAGCATAC
pWRKY70-GSP2 GTAGTTCTCGTTTCATTAGATTCAGGAGG

TAGCA
p-ACTIN-F TGCCCGATGGTCAAGTTATC
p-ACTIN-R GGATTCCTGCAGCTTCCATTC
qWRKY70F TACATCAAGGTACTTCTCAGT
qWRKY70R CAGGATGGACGTTGGACGC

GSP2, 43 5l 15 3k 51 ¥ AP1. AP2 #t 17 i #¢ # X PCR
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H. Plant-CARE #{ 4 /% (http://bioinformatics. psb.ugent.
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Figure 1 PCR product of BeWRKY70 ORF. The left lane shows
the amplified PCR product; M: DNA Ladder DL 2000
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Figure 2 Three-dimensional structure of deduced BcWRKY70
protein by SWISS-MODEL
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Table 3 cis-Elements analyses in BcWRKY70 5'-flanking region

cis-Element Site Sequence Function

ABRE -1354 ACGTG ABA responsive

TGACG-motif -877 TGACG MeJA responsive

3-AF3 binding site +838 CACTATCTAAC Part of conserved array module (CAM3)

LTR -1126 CCGAAA Low temperature responsive

ARE -147 AAACCA Anaerobic induced

MBS +157 CAACTG Drought induced MYB binding site

TC-rich repeats +1 365 GTTTTCTTAC cis-element in defense and stress process

LAMP -330 CTTTATCA Light responsive

CGTCA-motif +877 CGTCA MeJA responsive

02-site +895 GATGATGTGG cis-element in regulation on Zein metabolism

AuxRR-core +770 GGTCCAT Auxin responsive

CAT-box -881 GCCACT cis-element related to meristem expression

TGA-box -1082 AACGAC Auxin responsive

Chs-CMAla +214 TTACTTAA Light responsive

Ge-motif =742 CCCCCG Enhancer involved in hypoxia specific induction

AT-rich element +1 280 ATAGAAATCAA AT-rich DNA binding protein ATBP-1 binding site

Chs-CMA2b -1199 GAACCTACACAC Light responsive

Box III -1063 ATCATTTTCACT Protein binding site

Spl +1 547 GGGCGG Light responsive

TGA-box +216 TGACGTAA Auxin responsive

G-box +1231 TACGTG Light responsive
BrWRKY70 ....DMIASN. . NKAI KLKVRDQLLQgHE.\-TTKVQCL SGBQEDLG. - : : s smmwssss s PAKCEVEK] 60
CpWRKY70 ...... MPCG. CPSCKKLLEERLCKGKEAATCLCTLERHKLSALLNLCMMNSI NHGSVVPAVGMEAVCT 73
TaWRKY70  ....... MAALVTPAGCPTVSELVVCGGRECSAAVLEALERGASSPIN. . ... ... ..... AGI RCLACEI 60
LrWRKY70 MEASVKREGSTSPASCWKVTVEALI KGARNSATLLSSELCCHAPAS. . .. .......... PTRVLEAEE 66
GhWRKY70 . MGSVSAVPEGVPTSNKERVI KELVNGGECAKCLGILEENWCEKNGR. . . ... ...... LSAEELLHKI 67
BcWRKY70 ... . MCCQVLCHKNTSLLEVI FTSVACCLGSSLVMDYNSLEKAFKFSPYN. . YPCGPI SPSNMGGI VNYPYLNLTPI SPM 74
Consensus
BrWRKY70 CSFEPI SPSALVTAVEGSCNASCLNCGKLECSGCSHKKLG. . BKEECHERN. . ............ gisrg 5 % § & woE 112
CpWRKY70 GPNEI LSSHGQI VAACLGPTRCCSSNRSTKTTAAGCRKKI KTTRS\ C LCRRGSYKRRNVSESVI KLSSNKECEYAVWRKYCGQ | 153
TaWRKY70 HAVECAAVLCV. . _ .. SGGRKRKSGPGGACSLTRPRRRMR. . . . . AYCGEKAARVER. . .. ... .. RRTAEDBGFI GQ | 121
LrWRKY70 CLCCKKSAVPR. . . .. TSNPSPPFSGCGCNEVSSSKRKIIRSRR. \ SRSHPYSCR. . .. .. TI TTKTI CBAYSVRKYGQ | 134
GhWRKY70 TSVESAELSG. . NCATSYCLSPCCN. GRSECSTNSRKKL. . . . . KRGCYKRRRCEHARTVVSSTVEECGHA! CQ | 139
BcWRKY70 SSSSNEACPKENVGCKSGPMENENCGEGHGVGETSKCLTKGG. . K GEKKEREAR. VAFMNTKSEV TGLEDGYR! CQ | 151
Consensus
BrWRKY70 |........ s RC LESE. PRNFSI VTR e : = EVTPKIKPCIHHCEIITDSEE 175
CpWRKY70 EI CNTKF RC RIKCE. PVLYC 3 [T— MISIPPPLNLEHSSSSSSC 225
TaWRKY70 EI ENNRHPRL)F){® GAELL. BSLYVI GGCAAGAVLEAEGVKNCPFVINFGSATAS 200
LrWRKY70 AI YNATFPR RC GSEEL. BTNEVI SE....... PNKASTSESYFLSFGSGTTE 206
GhWRKY70 GILNSK RC RLECAGSCMNEQ PESFK. APCIIICSEPRESYNKESYGSSN 218
BcWRKY70 AVKNSPY RC T RSFGE. BPSI VI IPS:c::: TLRGPMVGEHLLGHHGSGILH 222
Consensus y rct v
BrWRKY70 IQEES. ... LNTSMKEEEENHHHGSSTESELGLVVGENLVFEEEHHHHHEAVYGCGETSTS. . . . . .. INGLCSACLVS 243
CpWRKY70 LLSFMNQ. . SKIMNII SSEKRSSCLGI LI LEAHSCVSCCIMMMNNKSSSLLLEYSSATTTSS. .. . .. VLCELMITSAGS 297
TaWRKY70 SGSPVWLSSPSCTCCVRRSESGASGSSCQAVCSPEEFEVKEAKVESTSECSHANCPAAAELSSSACFSCASPAVNSLSGCLD 280
LrWRKY70 PVMLAP. . . LPLPKLCFCEEVVSSACTLCSSLSEELGLPEI MAVEASEPSPTLSLLSQI SFCFSR. . CYLCMVSNTEFIS 281
GhWRKY70 PKIPTKKLHEI TPPVKCETKEETPTTSCGLTEMCSVVMWKLI I GAEYGCVVSNVYTSTEI TSCNLELCLVMKPVEFEDCFQ 298
BcWRKY70 SFKRYHQGFLMKNCHPVNYCSAGTVTYCCSHGCS SNYSNI PPMNCNLLI TSSTYNYNNMMMNYYYCQGQCGHCHCQCVVECGL 302
Consensus
BrWRKY70 WCCFSV. . . ... ..., 249
CpWRKY70 REHPAPELA. o : : ; : gssgons 306
TaWRKY70 WEHFGCSSFCCEFNCFLCAI PLF 302
LrWRKY70 IBELLKHCLLL. . ......... 292
GhWRKY70 FBESELV............... 305
BcWRKY70 L@CI VPEKFLKHES. . . ... .. 316
Consensus

Figure 3 The sequence alignment of BC(WRKY 70 and other WRKY 70 homologies WRKY conserved domains were boxed
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Figure 4 Neighbour-joining phylogenetic tree of the WRKY 70 protein sequences in plants
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Figure 5 The expression partterns of Bc/WRKY70 in different tissues and under MeJA and ABA treatments. Small letters a, b, ¢, d represent

difference between groups
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