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Key message

CaWRKY6 functions together with CaERF3 to regulate ROS production, thus
positively modulating pepper salt stress response.

Abstract

Salt stress significantly inhibits the growth and productivity of plants. Pepper
(Capsicum annuum L.), a widely cultivated economic horticultural crop, exhibits high
sensitivity to salinity. This study investigates the role of the transcription factor
CaWRKY6 in modulating pepper's responses to salt stress. Our findings indicate that
CaWRKY6 predominantly localizes at the cell nucleus, and its expression is
significantly induced upon salt treatment. The CaWRKY6-silenced pepper plants
exhibit heightened sensitivity to salt stress, as evidenced by increased malondialdehyde
(MDA) levels and decreased proline content. Additionally, CaWRKY6-silenced pepper
plants show elevated levels of reactive oxygen species (ROS). Through a yeast two-
hybrid screen, CaERF3 is identified as an interactor of CaWRKY6. Silencing CaERF3
expression induces a similar sensitive salt response and elevated ROS levels as
observed in CaWRKY6-silenced plants. Collectively, our results demonstrate that the
CaWRKY6-CaERF3 module positively regulates salt stress responses in pepper by
modulating ROS homeostasis.
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1. Introduction

Soil salinization represents a critical environmental issue that suppresses plant growth
and development, consequently impairing global agricultural productivity and food
supplement (Tibesigwa et al., 2025; Zhang et al., 2025). Pepper (Capsicum annuum L.)
exhibits high sensitivity to salinity, and elevated salt concentrations can markedly
inhibit germination rates, delay fruit ripening, decrease the number of fruits reduce fruit
size, and reduce fruit size, weight, and nutrient content (Taffouo et al., 2017; Kpinkoun
et al., 2019; Zhang et al., 2024). Extensive research has been undertaken to identify the
key factors involved in the salt stress response in pepper (Zhang et al., 2024).
Nevertheless, the precise mechanisms remain inadequately understood.

Transcription factors (TFs) are proteins that modulate transcriptional activity by
binding to specific DNA sequences within the DNA-binding domain or interacting with
the regulatory elements of target genes, thereby either enhancing or repressing
transcription (Weidemiiller et al., 2021; Strader et al., 2022). The WRKY family of
transcription factors is characterized by a conserved WRKYGQK motif at the N-
terminus, and they play essential roles in salinity responses (Li et al., 2020; Ma and Hu,
2024; Yang et al., 2025). In the pepper genome, 61 CaWRKY genes have been identified
(Cheng et al., 2016a; Zheng et al., 2019), and their expression levels are influenced by
abiotic stress factors such as high temperature, salinity, and drought (Cheng et al.,
2016b), indicating the involvement of CaWWRKYs in stress response pathways. Among
these CaWRKYs, CaWRKY?27 has been shown to regulate the expression level of genes
associated with ROS, ABA biosynthesis, and stress responses, thereby fine-tuning the
salt stress response in peppers (Lin et al., 2019). Nonetheless, the biological functions
of CaWRKYs in mediating salt stress responses in pepper remain largely unexplored.

The  APETALA2/ETHYLENE-RESPONSIVE  FACTORS  (AP2/ERF)
superfamily represents one of the most expansive TF families that is unique to the plant
kingdom. This family is crucial in regulating a myriad of biological processes,
including growth, development, secondary metabolism, and importantly, the response
to both biotic and abiotic stresses (Wu et al., 2022; Tang et al., 2024). The pepper
genome harbors over 100 CaERF genes (Jin et al., 2018; Song et al., 2020). Under
salinity stress, CaERF2-silenced pepper plants exhibited reduced activities of
superoxide dismutase (SOD), catalase (CAT), and peroxidase (POD), alongside
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decreased transcriptional levels of genes associated with reactive oxygen species (ROS)
scavenging, resulting in elevated H>O, accumulation and heightened salt sensitivity
(Zhao et al., 2025). However, the precise mechanisms of salt stress responses mediated
by CaERFs remain largely unknown.

In this study, we aim to elucidate the role of the CaWRKY 6-CaERF3 regulatory
module in the response of pepper to salt stress. Our qRT-PCR analyses reveal a
significant induction of CaWRKY6 and CaERF3 transcription levels following salt
exposure. Silencing of either CaWRKY6 or CaERF3 in pepper plants results in
heightened salt sensitivity compared to control plants, as indicated by increased
malondialdehyde (MDA) content and decreased proline levels. Additionally, we
demonstrate that CaERF 3 physically interacts with and acts downstream of CaWRKY6.
Moreover, both CaERF3 and CaWRKY6 modulate the activities of SOD and CAT
enzymes, leading to increased ROS levels. Collectively, our findings elucidate the
physiological role of the CaWRKY6-CaERF3 module in mediating pepper's response
to salt stress, offering novel insights for genetic breeding strategies aimed at developing

salt-tolerant pepper cultivars.
2. Materials and methods
2.1 Plant materials and growth conditions

Zunla-1 seeds were sterilized with 0.1% potassium permanganate solution for 15-20
minutes, then the seeds were washed with ddH20 for 3-4 times. The sterilized seeds
were incubated at 30°C to induce germination, then the seedlings were transplanted to
soil ad were cultured in the growth room under long-day conditions (16 h light/8 h dark),
the light intensity was 110 pmol photons m 2 s~ white light.

2.2 Bioinformatics analysis

The multiple sequence alignment of CaWRKY6 and CaERF3 proteins alongside
various ERF and WRKY proteins was executed utilizing the MEGA and GENEDoc
software. Phylogenetic trees were conducted via MEGA software (version 12),
employing the neighbor-joining (NJ) method with 1000 bootstrap iterations (Kumar et
al., 2024). A 2000 bp promoter sequence was used to identify cis-regulatory elements
using the PlantCARE online resource (Lescot et al., 2002). The structural analysis of
the CaWRKY6 protein was performed using the SWISS-MODEL tool (SWI
https://swissmodel.expasy.org/ SS-MODEL).
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2.3 Subcellular localization of CaWRKY6

The full-length CaWRKY6 cDNA lacking the stop codon was amplified via PCR
utilizing specific primers (Table S1) and subsequently cloned into the pC2300S vector.
Both pC2300S:CaWRKY6-GFP and the empty pC2300S-GFP vector were co-
transfected with a nuclear localization marker into Nicotiana tabacum leaves, followed
by an 8-hour incubation under low-light conditions. GFP fluorescence was then

visualized using laser scanning confocal microscopy (OLYMPUS, Japan).

2.4 Virus-induced gene silencing (VIGS) and plant transformation

The generation of VIGS vectors and subsequent plant transformation was followed to
established method (Sun et al., 2025). Specifically, a targeted 300 bp fragment of either
CaWRKY6 or CaERF3 was cloned into the TRV2 vector, yielding TRV2:CaWRKY6
and TRV2:CaERF3 constructs. Pepper cotyledons were infiltrated with Agrobacterium
tumefaciens strain GV3101 harboring TRV1, TRV2:00, TRV2:PDS, TRV2:CaWRKY®6,
or TRV2:CaERF3. Around 30 days post-inoculation, photobleaching was evident in the
TRV2:PDS-inoculated pepper plants. Real-time quantitative PCR (qQRT-PCR) analysis
was carried out to verify the expression levels of CaWRKY6 and CaERF3 in the
TRV2:CaWRKY6 and TRV2:CaERF 3 transgenic pepper plants, respectively, with gene

silencing efficiency surpassing 50%. Primer sequences were listed in Table S1.

2.5 RNA extraction and gRT-PCR assay

Pepper samples were collected and immediately ground in liquid nitrogen. Total RNA
was isolated by the TRIzol reagent kit (GenSter, Beijing, China) following the
manufacturer’s protocol. Subsequently, 1 pg of RNA was utilized for cDNA synthesis
via the 5 x HiScript III qRT SuperMix kit (GenSter, Beijing, China). qRT-PCR assays
were conducted with the 2 x ChamQ Universal SYBR qPCR Master Mix (Vazyme,
Nanjing, China) on the ABI 7500 Fast Real-Time PCR System (Thermo Fisher). The
CaACTIN gene was used an internal reference, and relative transcript levels were

quantified using the 24ACT

method. For each biological replicate, the relative
transcription level was determined as the average of three technical replicates. All

qPCR primers used in this study were listed in Table S1.

2.6 DAB and NBT staining
The DAB (Coolaber, Beijing, China) and NBT (Coolaber, Beijing, China) kits were

purchased from Macklin company and the staining was performed following the
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manufacturer's instructions. Briefly, 28 days old pepper plants were subjected to 300
mM NacCl for 8 hours, then the leaves with a similar size were collected for DAB and

NBT staining. The images were captured with Nikon camera.
2.7 MDA and Proline measurement

The MDA quantification kit (COMIN, Suzhou, China) and Proline assay kit (COMIN,
Suzhou, China) were used to determine MDA and Proline levels, respectively. In brief,
28-day-old pepper plants were exposed to a 300 mM NaCl solution for 8 hours.
Subsequently, the leaves were harvested and subjected to the MDA and Proline assay

following the manufacturer's instructions.
2.8 Transcriptional activity assay

The full-length cDNA sequence of CaWRKY6 was subcloned into the pGBKT7 vector
and subsequently introduced into the Y2H Gold yeast strain. A single colony was

selected and cultured on SD/-Trp and SD/-Trp/X-a-Gal medium at 30°C for 2-3 days.

Yeast growth was then captured using a Nikon camera.
2.9 SOD and CAT enzyme activity assay

The SOD quantification kit (COMIN, Suzhou, China) and CAT content assay kit
(COMIN, Suzhou, China) were used to determine SOD and CAT levels, respectively.
In brief, 30-day-old pepper plants were exposed to a 300 mM NaCl solution for 8 hours.
Subsequently, the leaves were harvested and subjected to the SOD and CAT assay

following the manufacturer's instructions.
2.10 Plant transformation, phenotyping

The full cDNA length of CaWRKY6 was amplified without a stop codon and inserted
into the p3301 vector to produce 35S::CaWRKY6 construct.
The 35S::CaWRKY6 construct was transformed into Agrobacterium
tumefaciens strain GV3101 and then used to transform Arabidopsis thaliana (Col-0) by
the floral-dip method. The homozygous lines were screened on 1/2 MS medium with
50 mg/L kanamycin. The expression level of CaWRKY6 was confirmed by qRT-
PCR. 2.11 Bimolecular fluorescence complementation (BiF'C) assay

The BiFC assay was conducted to examine in vivo interaction between CaWRKY 6 and

CaERF3 proteins. The full-length cDNA of CaWRK6 and CaERF 3 were fused p1300S-
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YNE and p2300S-YCE vector, generating the base constructs CaWRKY6-nYFP and
CaERF3-cYFP constructs, respectively. All constructs were confirmed by sequencing
before transformation into Agrobacterium tumefaciens GV3101. For transient
expression,  bacterial ~ suspensions  were  co-infiltrated  into Nicotiana
benthamiana leaves using. Infiltrated leaves were incubated in darkness at 22 °C for 48
h. Fluorescence signals were imaged using a STELLARIS 8, Leica confocal laser
scanning microscope. YFP excitation was performed at 587 nm, and emission was

collected between 590 and 610 nm.

2.12 Statistical analysis
All statistical analysis was performed using One-way ANOVA test via GraphPad Prism
10 with a significant difference (* P <0.05, ** P <0.01).

3. Results

3.1 Expression pattern and subcellular localization of CaWRKY6

The cDNA sequence of CaWRKY6 was 648 bp and it encoded a protein comprising
215 amino acids. Protein sequence alignment indicated that CaWRKY6 harbors a
distinctive WRKY DNA-binding domain and shares the highest sequence homology
with Solanum dulcamara WRKY70 (SdAWRKY70) (Figure S1). The CaWRKY6
protein was featured a hydrophobic region, but without a signal peptide. Secondary
structure analysis of CaWRKY6 protein consisted of B-sheet region (2.79%), a-helix
region (24.65%), random coil region (60.93%). The tertiary structure of CaWRKY6
was determined with a precision of 90%. (Figure S2). Moreover, cis-regulatory
elements responsive to Abscisic acid (ABA), jasmonic acid (JA), auxin were identified
within the 3000 bp upstream region of the CaWRKY6 promoter (Figure S3), indicating
its potential involvement in plant hormone signaling and stress responses.

Subsequently, we analyzed the expression pattern of CaWRKY6. The expression
levels of CaWRKY6 were relatively higher in flowers, fruits, and stems, while lower
levels were observed in roots and leaves (Figure 1A). Additionally, the transcriptional
levels of CaWRKY6 were significantly elevated at 2h, 4h, and 8h following salt
treatment, but were downregulated after 12h and 24h of treatment (Figure 1B). These
results collectively suggest that CaWRKY6 is involved in the plant's response to salinity
stress.

We also investigated the transcriptional activity of CaWRKY6. Our findings
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demonstrated that yeast cells transformed with CaWRKY6 were able to grow in SD/-
Trp medium. Moreover, these CalWRKY6 transformed yeast cells exhibited a blue
coloration in SD/-Trp/X-a-Gal medium, indicating that CaWRKY6 possesses
transcriptional activity (Figure 1C). We then cloned the full-length cDNA of CaWRKY6
into the pC2300S vector to assess its subcellular localization. Confocal microscopic
observations showed that tobacco leaf infiltrated with pC2300S:CaERF2-GFP fusion

proteins were localized to the nucleus and cytoplasm (Figure 1D).

3.2 CaWRKY6-silenced pepper plants are sensitive to salt stress
To further elucidate the biological function of CaWRKY6 in the response to salt stress,
we generated CalWRKY6-silenced (TRV2:CaWRKY6) pepper plants using the virus-
induced gene silencing (VIGS) technique. A 300 bp fragment of CaWRKY6 was
designed to suppress CaWRKY6 expression (Figure S4). The mRNA levels of
CaWRKY6 in the silenced plants were markedly reduced compared to the control plants
(Figure S5). Under normal growth conditions, there were no observable differences in
growth between the control (TRV2:00) and TRV2:CaWRKY6 pepper plants (Figure S6).
However, when subjected to salt stress for 8 hours, the leaves of TRV2:CaWRKY6
pepper plants exhibited more wilting compared to the control plants (Figure 2A). Plants
with increased sensitivity to salt stress typically show elevated levels of MDA and
reduced proline content (Lin et al., 2019; Yuce et al., 2025). Consistently, we detected
higher MDA levels and lower proline content in the leaves of salt-treated
TRV2:CaWRKY6 plants (Figure 2B, C). To further examine the role of CaWRKY6 in
salt stress response, we then cloned the full-length cDNA of CaWRKY6 into pYES2
plasmid, and transformed into yeast. As shown, yeast did not growth under salt stress
conditions, while CaWRKY6-transfomed yeast can still grow (Figure S7). Therefore,
CaWRKY6 functions as a positive regulator in the pepper plant's response to salt stress.
To further substantiate the role of Ca WRKY6 under saline stress, we overexpressed
of CalWWRKY6 in Arabidopsis. Two independent transgenic lines with elevated
expression level of CaWRKY6 were chosen for subsequent analysis (Figure S8).
Previous study has demonstrated that salt stress significantly hampers seed germination
(Liang and Jiang, 2024). When the seeds of WT and 35S::CaWRKY6 subjected to 150
mM NaCl for 7 days, 35S5::CaWRKY6 seeds exhibited a markedly higher survival rate
(Figure 3A, B). We next transferred 3-day-old WT and 35S::CaWRKY6 seedlings to
new plates containing 150 mM NaCl for 5 days. The growth of the WT primary root



226
227
228

229
230
231
232
233
234
235
236
237
238
239
240
241
242

243
244
245
246
247
248
249
250
251
252

253
254
255
256
257

was severely inhibited by salinity, while the CaWRKY6 overexpression lines displayed
notable tolerance to salt stress (Figure 3C, D). Collectively, these results indicate that

CaWRKY6 acts as a positive regulator in the pepper response to salt stress.

3.3 CaWRKY6 regulates ROS homeostasis

ROS are crucial mediators in the plant response to salt stress (Ahmad et al., 2024; Jiang
etal., 2025). Consequently, we measured ROS levels in TRV2:00 and TRV2:CaWRKY6
pepper plants. In the absence of salt stress, there was no obvious difference in the ROS
level between TRV2:00 and TRV2:CaWRKY6 pepper plants, as demonstrated by DAB
and NBT staining assays. However, after 8 hours of salt exposure, ROS levels in
TRV2:CaWRKY6 leaves were significantly higher than the TRV2:00 pepper plants
(Figure 4A). Superoxide dismutase (SOD) and catalase (CAT) are pivotal enzymes
involved in the production and decomposition of ROS, respectively (Bose et al., 2014;
Sofo et al., 2015; Hasanuzzaman et al., 2020; Mittler et al., 2022). Therefore, we
quantified the activities of SOD and CAT enzymes. Under saline conditions,
TRV2:CaWRKY6 pepper plants displayed increased SOD activity and decreased CAT
activity, resulting in elevated ROS accumulation (Figure 4B, C). These findings suggest

that CaWRKY6 modulates ROS homeostasis in response to salinity.

3.4 CaERF3 interacts with CaWRKY6

We next performed yeast two-hybrid screen to identify the potential interactors of
CaWRKY6. We cloned the full length of CaWRKY6 ¢cDNA into the pPGBKT?7 vector
and screened the pepper cDNA library (Figure 5A). To this end, we identified 9 top
potential interactors (Table 1). We further confirmed the interaction between
CaWRKY6 and CaERF3 by yeast two-hybrid and BiFC assay (Figure 5B - C). As
CaERF?2 has been shown to regulate salt stress (Zhao et al., 2025), we hence focused
on CaERF3. CaERF3 cDNA length was 708 bp and encoded a protein with 235 amino
acid residues. Protein alignment showed that CaERF3 contained a typical AP2/ERF
domain (Figure S9).

3.5 CaERF3 is involved in salt stress response

To elucidate the physiological function of CaERF3 in the salt stress response of pepper,
we initially assessed the expression profile of CaERF3. Our qRT-PCR results
demonstrated the differential expression levels of CaERF3 in the leaves, stem, roots,

and fruit, with the highest expression in leaves (Figure 6A). Moreover, CaERF3
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expression was significantly upregulated upon 8h, 12h, and 24h of salt stress treatment
(Figure 6B), indicating the involvement of CaERF3 in the salt stress response.

Subsequently, we generated CaERF3-silenced pepper plants (TRV2:CaERF3) to
analyze their response to salt stress. The mRNA levels of CaERF3 in these plants were
lower than in control plants (Figure S10), and no noticeable growth defects were
observed when comparing TRV2:00 and TRV2:CaERF3 pepper plants (Figure S11).
After 8 hours of salt treatment, the leaves of TRV2:CaERF3-silenced plants showed
increased wilting compared to control pepper plants (Figure 6C). Correspondingly,
higher MDA content and lower proline levels were detected in leaves of TRV2:CaERF'3
pepper plants under salinity conditions (Figure 6D, E).

We also examined the role of CaERF3 in yeast under salt conditions. As shown,
yeast did not growth under salt stress conditions, while CaERF3-transfomed yeast can
still grow (Figure S12). Additionally, the transcriptional level of CaERF3 was
downregulated in the TRV2:CaWRKY6 pepper plants(Figure S13). These data
collectively suggest that CaERF3 interacts with CaWRKY6 and act down stream of
CaWRKY6 to regulate salt stress response.

As CaERF3 functioned downstream of CaWRKY6 (Figure S13), and CaWRKY6
modulated ROS production (Figure 4). We hence investigated whether CaERF3 also
influenced ROS signaling under salt stress conditions. Under salinity conditions, DAB
and NBT staining revealed higher ROS accumulation in the leaves of TRV2:CaERF3
pepper plants compared to control pepper plants (Figure 7A). Furthermore, increased
SOD activity and decreased CAT activity were detected in the leaves of TRV2:CaERF3
plants under saline conditions (Figure 7B, C). Collectively, our findings indicate that

CaERF3 is involved in the salt stress response by modulating ROS production.

4. Discussion
In this study, we uncover the physiological roles of CaWRKY6 and its interactor,
CaERF3, in pepper salt stress responses. Our findings illustrate the transcriptional level
of CaWRKY6 and CaERF3 is induced by salinity. Furthermore, CaWRKY6 and
CaERF3 regulate ROS homeostasis to positively modulate salt stress responses.

The acquisition of Na’ is mediated by an array of channels and transporters,

encompassing nonselective cation channels (NSCCs) such as cyclic nucleotide-gated

channels (Balasubramaniam et al., 2023), high-affinity K" transporters (HKT)
(Riedelsberger et al., 2021), Na*/H* exchangers (NHX) (Shabala et al., 2025), voltage-
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gated channels (e.g., inward rectifying K+ channels and outward rectifying channels),
and voltage-independent channels (Yang and Guo, 2018). The SALT OVERLY
SENSITIVE 1 (SOS1) protein functions as a plasma membrane Na*/H* antiporter that
exports excess Na' from plant cells to maintain ionic balance and prevent Na' toxicity
(Ma et al., 2022; Tibesigwa et al., 2025). Additionally, plants have developed
sophisticated salt stress-responsive signaling pathways such as Ca®" signaling,
MITOGEN-ACTIVATED PROTEIN KINASE (MAPK) signaling, epigenetic
modifications, and posttranslational adjustments to cope with salt stress (Wu, 2018;
Isayenkov et al., 2019; Wang et al., 2022; Tibesigwa et al., 2025). Our research
elucidates the involvement of the CaWRKY6-CaERF3 module in the salt stress
response (Figure 2; Figure 6). However, the precise mechanisms by which the
CaWRKY6-CaERF3 module regulates Na' uptake, transport, export and salt stress-
responsive via these well-known signaling pathways remain to be explored.

The WRKY domain (WD) encompasses a highly conserved WRKYGQK heptad
motif, followed by various zinc finger structures that impart potential DNA-binding
capabilities. WRKY TFs typically associate with W-box cis-elements (TTGACY, with
TGAC as the core sequence) (Chen et al., 2025). Our binding assay demonstrates that
CaWRKY6 interacts with CaERF3 and modulates CaERF3 expression (Figure 5,
Figure S13). The unresolved question is whether CaWRKY 6 binds to the W-box in the
promoter region of CaERF 3, thereby influencing the transcriptional activity of CaERF3.

ROS are pivotal mediators in plant responses to salt stress (Ahmad et al., 2024;
Jiang et al., 2025). Key enzymes such as PEROXIDASEs (PRXs), RESPIRATORY
BURST OXIDASE HOMOLOG (RBOH), and ASCORBATE PEROXIDASEs (APXs)
are integral to ROS production (Mittler et al., 2022; Lopez et al., 2024). The sensor
HYDROGEN PEROXIDE-INDUCED Ca*" INCREASES 1 (HPCAI) specifically
detects H>O» in plants (Wu et al., 2020). Various ROS and redox-regulating proteins,
including Glutaredoxins (GRXs), Thioredoxins (TRXs), Peroxiredoxins (PrxRs), and
Glutathione Peroxidases (GPXs), along with Glutathione (GSH), modulate ROS signals
in the nucleus (Mittler et al., 2022). Additionally, ROS transport across cellular
compartments is facilitated by Aquaporins (AQPs) (Rodrigues et al., 2017). Our finding
indicates that the CaWRKY6-CaERF3 module orchestrates ROS production by
modulating SOD activity and CAT activity (Figure 4 and Figure 7). Further studies are
necessary to elucidate how the CaWRKY 6-CaERF3 module regulates ROS production,

sensing, transport, and signaling via these well-known ROS regulators under salt stress
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in pepper.

Phytohormones are pivotal in modulating salt stress responses (Waadt et al., 2022;
Aizaz et al., 2024; Joshi et al., 2025). Exogenous application of abscisic acid (ABA)
facilitates the transcriptional activation of CaWRKY27, while CaWRKY27
overexpression markedly induces the expression of ABA biosynthesis genes, such as
NCEDI and DREB3. This indicates that CaWRKY27 plays a role in the ABA-mediated
salt stress response in pepper (Lin et al., 2019). It is plausible that CaWRKY6 might
also participate in ABA signaling as ABRE (abscisic acid responsiveness) cis-
regulatory was identified in the promoter region of CaWRKY6 (Figure S3). Additionally,
cis-regulatory elements responsive JA, and auxin are also identified, implying that
CaWRKY6 could integrate multiple phytohormonal pathways to modulate pepper's salt
stress response (Waadt et al., 2022). Nevertheless, the precise mechanism by which
CaWRKY6 orchestrates these hormonal pathways under salt stress conditions

necessitates further investigation.

5. Conclusion

In this study, we elucidate the involvement of CaWRKY6 and its interactor, CaERF 3,
in the salt stress response of pepper plants. Salt treatment resulted in the induction of
CaWRKY6 and CaERF3 expression. CaWRKY6- and CaERF3-silenced pepper plants
exhibit heightened sensitivity to salinity, as demonstrated by increased levels of MDA
and reduced proline content. Moreover, we demonstrate that CaWRKY6 and CaERF'3
play a crucial role in regulating ROS homeostasis. Consequently, our findings provide
valuable insights into the transcription factor-mediated mechanisms underlying salt

stress response in pepper plants.
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Figure legends

Fig. 1. CaWTKY6 expression pattern and subcellular localization. (A) Expression
level of CaWRKY6 in pepper stem, root, leaf, flower and fruit. (B) Expression level of
CaWRKY6 in leaves under salt stress. (C) Transcriptional activity of CaWRKY6 in
yeast. (D) Subcellular localization of CaWRKY 6. Scale bar = 50 um. Data were mean
+ SD, and the statistically significant differences were determined by one-way ANOVA,
** P<0.01, *** P<0.001.

Fig. 2. CaWRKY6-silenced pepper plants are hypersensitive to salt stress. (A)
Phenotype of TRV2:00 and TRV2:CaWRKY6 pepper under salt stress treatment for 8
hours. Scale bar = 1 cm. (B, C) Quantification of MDA (B) and proline content (C) in
the leaf of TRV2:00 and TRV2:CaWRKY6 pepper plants under salt stress treatment for
8 hours. Data were mean = SD, and the statistically significant differences were

determined by one-way ANOVA, * P <0.05, ** P<0.01, *** P <0.001.

Fig. 3. 355::CaWRKY6 transgenic Arabidopsis seedings are tolerate to salt stress.
(A, C) Phenotype of WT and 35S::CaWRKY6 Arabidopsis seedlings under salt stress
treatment. Scale bar = 1 cm. (B, D) Quantification of survival rate (B) and primary root
length (D) under salt stress treatment. Data were mean = SD, and the statistically

significant differences were determined by one-way ANOVA, * P <0.05, *** P <(.001.

Fig. 4. CaWRKY6 regulates ROS production. (A) Images showing the DAB and
NBT staining in TRV2:00 and TRV2:CaWRKY6 pepper under salt stress treatment for
8 hours. Scale bar = 100 pm. (B, C) Quantification of SOD (B) and CAT (C) enzyme
activity in in TRV2:00 and TRV2:CaWRKY6 pepper under salt stress treatment for 8
hours. Data were mean + SD, and the statistically significant differences were

determined by one-way ANOVA, * P < (.05, ** P<0.01, *** P<0.001.

Fig. 5. CaWRKY6 interacts with CAERF3. (A) Y2H assay between CaWRKY6 and
CaERF3. (B) BiFC assay between CaWRKY6 and CaERF3. Scale bar = 100 pm.

Fig. 6. CaERF3-silenced pepper plants are hypersensitive to salt stress. (A)
Expression level of CaERF3 in stem, flower, leaf, root and fruit of pepper plants. (B)
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Expression level of CaERF3 in response to salt stress. (C) Phenotype of TRV2:00 and
TRV2:CaERF3 pepper under salt stress treatment for 8 hours. Scale bar =1 cm. (D, E)
Quantification of MDA (D) and proline content (E) in the leaf of TRV2:00 and
TRV2:CaERF3 pepper plants under salt stress treatment for 8 hours. Data were mean
+ SD, and the statistically significant differences were determined by one-way ANOVA,
* P<0.05, ** P<0.01, *** P<0.001.

Fig. 7. CaERF3 regulates ROS production. (A) Images showing the DAB and NBT
staining in TRV2:00 and TRV2:CaERF3 pepper under salt stress treatment for 8 hours.
Scale bar = 100 um. (B, C) Quantification of SOD (B) and CAT (C) enzyme activity in
in TRV2:00 and TRV2:CaERF3 pepper under salt stress treatment for 8 hours. Data
were mean + SD, and the statistically significant differences were determined by one-

way ANOVA, * P <0.05, ** P <0.01, *** P <0.001.
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