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Abstract: WRKY is one of the largest transcription factor families involved in plant secondary metabolism reg-
ulation. In this study, the gene number, classification, conserved motif and expression pattern of the WRKY
transcriptional factors in Rauvolfia serpentina were analyzed. A total of 48 RsWRKY's were identified from all
of the 34 109 proteins in R. serpentina. According to the structural feature of the WRKY domain, the 48
RsWRKYs were classified into 3 groups. The group 1 included 13 WRKY members, among which only 8
members had two WRKY domains. The group 2 included 29 RsWRKYs, and they were classified into 5 sub-
groups (2-a, 2-b, 2-c, 2-d and 2-e). The group 3 had 6 members and all of them belonged to group 3-a. These 48 Rs-
WRKY genes displayed different expression patterns, and could be divided into 5 groups. Among these five groups,
the genes of group I, Il and V were highly expressed in roots, stems and leaves, and their expression patterns were
similar with the group II, III, and I genes involved ajmaline biosynthesis respectively. Thus, these WRKY genes are
the putative targets for second metabolite engineering mediated by RSWRKYs in R. serpentina in the future.
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Table 1 WRKY transcription factors in R. serpentine
SR ) PRy Lk K /aa BEAR S5 K WRKY 1 # it NGRS
rsal05 WRKYGQK 569 C,H, 2 1
15210660 WRKYGQK 533 C,H, 2 1
1sal6180 WRKYGQK 458 C,H, 1 1
1522569 WRKYGQK 515 C,H, 2 1
1sa2784 WRKYGQK 775 C,H, 2 1
15233394 WRKYGQK 217 C,H, 1 1
1sa35233 WRKYGQK 247 C,H, 1 1
1sa3810 WRKYGQK 528 C,H, 2 1
1sa4580 WRKYGQK 558 C,H, 2 1
1sad75 WRKYGQK 904 C,H, 2 1
1sa6153 WRKYGQK 596 C,H, 2 1
rsa78817 WRKYGQK 105 C,H, 1 1
rsa86988 WRKYGQK 96 — 1 1
rsal1364 WRKYGQK 276 C,H, 1 2-a
rsal4559 WRKYGQK 388 C,H, 1 2-a
rsal048 WRKYGQK 623 C,H, 1 2-b
rsal5618 WRKYGQK 652 C,H, 1 2-b
15239439 WRKYGQK 344 C,H, 1 2-b
1529668 WRKYGQK 480 C,H, 1 2-b
rsal0325 WRKYGQK 406 C,H, 1 2-¢
1sal4679 WRKYGQK 223 C,H, 1 2-¢
rsal9140 WRKYGKK 200 C,H, 1 2-c
rsa20939 WRKYGKK 193 C,H, 1 2-c
15224208 WRKYGQK 280 C,H, 1 2-¢
rsa371 WRKYGKK 173 C,H, 1 2-c
15238206 WRKYGQK 188 C,H, 1 2-¢
1526050 WRKYGQK 396 C,H, 1 2-¢
1526058 WRKYGQK 301 C,H, 1 2-¢
rsa66805 WRKYGKK 116 C,H, 1 2-c
1528054 WRKYGQK 221 C,H, 1 2-¢
1sa9342 WRKYGQK 329 C,H, 1 2-¢
rsal1023 WRKYGRN 433 C,H, 1 2-d
rsa12406 WRKYGQK 333 C,H, 1 2-d
rsal2469 WRKYGQK 392 C,H, 1 2-d
1sa3792 WRKYGQK 343 C,H, 1 2-d
rsa8531 WRKYGQK 91 C,H, 1 2-d
rsal43 WRKYGQK 268 C,H, 1 2-¢
1sa15606 WRKYGQK 369 C,H, 1 2-¢
15219677 WRKYGQK 295 C,H, 1 2-¢
15223071 WRKYGQK 279 C,H, 1 2-¢
15225734 WRKYGQK 203 C,H, 1 2-¢
1sa27444 WRKYGQK 320 C,H, 1 2-¢
rsa9353 WRKYGQK 237 C,HC 1 3-a
1529788 WRKYGQK 318 C,HC 1 3-a
rsal4878 WRKYGQK 312 C,HC 1 3-a
rsal8329 WRKYGQK 141 C,HC 1 3-a
rsal882 WRKYGQK 431 C,HC 1 3-a
rsal7741 WRKYGQK 196 — 1 3-a

— RAEI
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Fig.1 Phylogenetic tree of WRKY domains between R. serpentina and Arabidopsis
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VDKPADDGYNWRKYGQKQVKGSEYPRSYYKCTHQNCPVKKKVERSHDGQVTEI IYKGQHNHQPPQ
LDKPADDGYNWRKYGQKLVKAKEHPRSYYKCTHLNCPVKKKVERAPDGHVTEITYKGQHNHEMPQ
EQRKSDDGYNWRKYGQKQVKGSENPRSYYKCTFPSCPTKKKVERNLEGHITEIVYKGNHNHPKPQ
ERRRSEDGYNWRKYGQKNVKGSENPRSYYKCTYPNCPTKKKVERSLDGQITEIVYKGNHNHPKPQ
GDRPSYDGYNWRKYGQKQVKGSEYPRSYYKCTHPNCPVKKKVERSLDGQIAEIVYKGEHNHPKPQ
GGAPAEDGYNWRKYGQKQVKGSEYPRSYYKCTHPNCPVKKKVERSQEGHITEI IYKGAHNHPKPP
QEKALDDGYSWRKYGQKLVKGSEFPRSYYKCTYPNCEVKKIFERSPDGQITEIVYKGSHDHPKPQ
PRTPYPDGYNWRKYGQKQVKSPQGSRSYYRCTYADCSAKKIECSDHSNHVIEIVYRSRHNHDPPE
PTPRTPDGYNWRKYGQX

DVDILDDGYRWRKYGQKVVKGNPNPRSYYKCTAPGCTVRKHVERASHDLKSVITTYEGKHNHDVP
EIDVLDDGYRWRKYGQKVVKGNPNPRSYYKCTSAGCPVRKHVERASEDIKSVITTYEGKHNHEVP
EVXLLDDGYKWRKYGQKVVKGNLHPRSYYKCTSVGCNVRKHVERSSTDYKAVVTTYEGKHNHDIP
DIDILDDGYRWRKYGQKVVKGNPNPRSYYKCTYNGCPVRKHVERASHDLRAVITTYEGKHNHDVP
********* RWRKYGQKVVKGNPHPRSYYRCTYSGCNVRKQVERSSADPKAVITSYEGKHSHEI—
EVDLLDDGYKWRKYGQKVVKGNPHPRSYYRCTYAGCNVRKHVERASTDPKAVITTYEGKHNHGIP
DSDVIRDGFRWRKYGQKVVKGNPYPRSYYRCTSLKCNVRKYVERTSDDPTAFITTYEGKHNHEMP
DVGISGDGYRWRKYGQKMVKGNPHPRNYYRCTSAGCPVRKHIEMAKDNSNAF I ITYKGRHDHDMP
EVDILDDGYRWRKYGQKVVKGNPNPRSYYKCTSAGCTVRKHVERASHDLKSVITTYEGKHNHDVP
EVDLLDDGYRWRKYGQKVVKGNPYPRSYYKCTNPGCNVRKHVERAASDPKAVITTYEGKHSHDVP
DIDILDDGYRWRKYGQKVVKGNPNPRSYYKCTYAGCPVRKHVERASHDLRAVITTYEGKHNHDVP
SERSSDDGYNWRKYGQKLVKGXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
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TTLVVKDGYQWRKYGQKVTRDNPSPRAYFKCACAPSCSVKKKVQRSVEDQSVLVATYEGEHNHPM
KSLVVKDGYHWRKYGQKVTKDNPSPRAYFKCSFAPTCQVKKKVQRSIGDPSILVATYEGEHNHQK
TSLIVKDGYQWRKYGQKVTRDNPCPRAYFKCSFAPTCPVKKKVQRSVEDQSILVASYEGEHNHPQ

ETPTMNDGCQWRKYGQKIAKGNPCPRAYYRCTIAASCPVRKQVQRCSEDMSILISTYEGTHNHPL
EAAMISDGCQWRKYGQKMAKGNPCPRAYYRCTMGVGCPVRKQVQRSAEDRSILITTYEGHHTHPL
EAPMITDGCQWRKYGQKMAKGNPCPRAYYRCTMAAGCPVRKQVQRCAEDRTILITTYEGNHNHPL
EAATMNDGCQWRKYGQKIAKGNPCPRAYYRCTVAPGCPVRKQVQRCLEDMSILITTYEGTHNHPL
DTPTMNDGCQWRKYGQKIAKGNPCPRAYYRCTVAPNCPVRKQVQRCAEDMSILITTYEGTHNHPL

QVDILDDGYRWRKYGQKAVKNNKFPRSYYRCTYGGCNVKKQVQRLTVDQEVVVTTYEGVHSHPIE
EVDHLDDGYRWRKYGQKAVKNSPFPRSYYRCTSAACGVKKRVERSSDDPSIVVTTYEGTHTHPCP
DVDVLDDGYKWRKYGQKVVKNTQHPRSYYRCTQDNCRVKKRVERLAEDPRMVITTYEGRHIHSPS
DLETLDDGYKWRKYGKKTVKSNPNPRNYYKCSSVGCKVKKRIERDREDSSYLITTYEGIHNHKSP
KLDIMDDGFKWRKYGKKMVKNSPNPRNYFKCSNLGCNVKKRVERDREDSRFVITTYEGMHNHESP
EVDHLEDGYRWRKYGQKAVKNSPYPRSYYRCTTQKCPVKKRVERSFQDPSIVITTYEGTHNHHVP
EVEVLDDGYKWRKYGKKMVKNSPNPRNYYRCSVEGCPVKKRVERDKEDPRYVITTYEGIHNHQGP
QVDILDDGYRWRKYGQKAVKNNKFPRSYYRCTYQGCNVKKQVQRLSKDEGVVVTTYEGMHSHPIE
EVDHLEDGYRWRKYGQKAVKNSPYPRSYYRCTNTKCTVKKRVERSSEDPTIVITTYEGQHCHPTI
EVDHLEDGYRWRKYGQKAVKNSPFPRSYYRCTSQKCTVKKRVERSFQDPSVVITTYEGQHNHHCP
QLEVMDDGYKWRKYGKKMVKNSPYPRNYFKCSSGGCNVKKRVERDCLDPNYVITTYQGMHNHAL—
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Fig.2 Alignment analysis of core WRKY domain amino acid sequences between RsWRKY's

in R. serpentina and AtWRKYs in Arabidopsis
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