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Cloning and expression pattern analysis of SetWRKY15 gene in potato
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(1. College of Plant Protection, Hebei Agricultural University, Baoding 071000, Hebei, China; 2. Institute of Biotechnology and Food
Science, Hebei Academy of Agriculture and Forestry Sciences, Shijiazhuang 050057, Hebei, China; 3. Technological Innovation Center
for Biological Control of Crop Diseases and Insect Pests of Hebei Province, Baoding 071000, Hebei, China)

Abstract: WRKY transcription factors play a crucial role in the signal transduction pathways of plant disease resistance.
Potato was selected as the model organism to investigate the properties and functions of StWRKY15. RNA-seq analysis
identified one transcription factor, SSWRKY 15, as being significantly induced by potato early blight. StWRKY15 was suc-
cessfully cloned using PCR techniques. The full-length sequence spans 1002 bp and encodes 333 amino acids. Subcellular
localisation was confirmed to be within the nucleus. SS(WRKY 15 belongs to the unstable hydrophilic protein family. It has
a molecular mass of approximately 33.6 kDa and a theoretical pl of around 9.45. It exhibits the highest homology with
CaWRKY15. Both proteins are members of the WRKY family. Analysis of StWRKY15 expression levels in various potato
tissues using qRT-PCR revealed the highest expression in stems. The expression levels of StWRKY15 were measured at
various time points after inoculation with Alternaria solani. The results indicated a significant increase in StIWRKY15 ex-
pression at 24 hours post-inoculation, with peak expression observed at 48 hours. This demonstrates that StWRKY15 is
strongly induced by potato early blight. Transient overexpression established that St/WRKY15 is associated with enhanced
resistance to Alternaria solani in tobacco. These results lay the groundwork for further research into the role of St-
WRKY15 in conferring resistance to early blight in potato.
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Table 1 Primer sequences for the experiment
kv B i 751
Primer name
StWRKY15-F1
StWRKY15-R1
StWRKY15-F2
StWRKY15-R2
StWRKY15-F3

Sequence

ATGGCTGTAGAGCTCATGATGA
CTAGTTTACAATGATATTGCCCAC
GATGCCATGGATGGCTGTAGAGCTCATGATGA
GGGTGACCCTAGTTTACAATGATATTGCCCAC
CGGGATCCATGGCTGTAGAGCTCATGATGA
StWRKY15-R3  GCGTCGACGTTTACAATGATATTGCCCAC
qStWRKY15-F  GAGATTGAAATAGTGGCGGATGC
qStWRKY15-R ~ ATATGCCCTTGGATGTGGAGATC

StActin7-F AGGCTGTGCTTTCCCTGTAT

StActin7-R AGTAAGGTCACGACCAGCAA
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S A BL pCAMBIA3301 25 # 4k Nt 1], f &
pCAMBIA3301-StWRKY1S5 [#) 4% #F s A Y
ODg 2 0.6~0.8 Z [A], % i FFFE 1.5 h e A K
JHMH R, 5597 3 d JR AT StWRKY1S ik &
W5E , FEHL StWRKY15 3215 5455 i WA AR 5 3l iy 44
N OE-1.0E-2, Z M8 1.2.4 J7 LM% R 3 Ja 47
PO T

2 SR 55h

2.1 StWRKY15HI5 &

PLES 4% cDNA AR, Dl e BTS2 T 548
= SIWRKY15. F 1%35 I 0 6 e v ok a3k A7 Rl
AT — 4 K/NZ1N 1000 bp [ DNA A B (
Do [Hf H 8 BeIF 7, 3@ i NCBI ORF Finder
AT IR S BT B AL B — AN 58 IR T ) S AE
(ORF), 4= K 4t3t 1002 bp, 4 5 333 A& R
(E 2.

2000 bp

1000 bp .— 1002 bp

I :M. Marker DL2000; 1. BIPEXS 2. PCR 47347 -
Note: M. Marker DL2000; 1. Negative control; 2. PCR amplifica-
tion product.
1 StWRKYI5 PCR ¥ 1%
Fig. 1 StWRKYI15 PCR amplification
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Fig. 2 StWRKYI15 ORF and predicted amino acid sequence
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Fig. 3 Hydrophilicity analysis of StWRKY1S5 protein
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