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Abstract: Drought is a critical stress factor severely restricting the growth and development of Thesium
chinense Turcz., while the WOX (WUSCHEL-related homeobox) transcription factor family plays an important role
in plant growth, development, and stress response. To explore the drought resistance mechanisms of 7. chinense and
identify relevant WOX genes, this study simulated drought stress using 20% PEG6000, combined with physiological
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and transcriptomic analyses to reveal its response strategies. The results indicated that drought stress significantly
inhibited plant growth and photosynthesis but activated the antioxidant enzyme system (with CAT, POD, SOD, and
APX activities reaching 4.09, 1.57, 3.05, and 58.44 times those of the control, respectively). Additionally, it
promoted the accumulation of secondary metabolites such as total polysaccharides, total flavonoids, and thesiumine
I. Through transcriptomic analysis, the candidate gene 7TcWOXS§ was identified. TeWOXS8 was successfully cloned
from T chinense, with a full length of 897 bp encoding 298 amino acids, a protein molecular mass of 33.6 kD, and
containing a conserved Homeodomain. Phylogenetic analysis revealed its closest relationship to WOX8 from Vitis
vinifera and Hordeum vulgare, suggesting its potential involvement in plant abiotic stress responses. Further
experiments confirmed that the TcWOXS protein can be solubly expressed, possesses transcriptional activation
activity, and localizes to the nucleus. The expression of this gene was not only induced by drought stress but also
significantly responded to salt, low-temperature, and high-temperature stresses. These results provide a solid
molecular foundation for elucidating the drought resistance mechanisms of 7. chinense and revealing the key
regulatory role of 7eWOXS in broad-spectrum stress defense in plants.
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Figure 1 Physiological and biochemical parameters of 7. chinense seedlings under PEG6000 stress. A: Dry weight and fresh weight;

B: Chlorophyll a, chlorophyll b and total chlorophyll content; C: Catalase (CAT) activity; D: Superoxide dismutase (SOD) activity;
E: Peroxidase (POD) activity; F: Ascorbate peroxidase (APX) activity; G: Total polysaccharide (TPS) content; H: Total flavonoid content;
I: Thesiumine I content. CK: Control group; PEG: Polyethylene glycol 6000-treated. n =3, x £s. ‘P < 0.05, "P < 0.01 vs CK group
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Figure 2 Transcriptomic profiling in 7. chinense under PEG6000-induced drought stress. A: Volcano plot of differentially expressed genes
(DEGs) between the control (CK) and PEG6000-treated (PEG) groups; B: Significantly enriched Gene Ontology (GO) terms of the DEGs;
C: Significantly enriched Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways of the DEGs; D: Expression profile heatmap of
differentially expressed WOX genes between CK and PEG Groups; E: qRT-PCR analysis of expression levels of 7cWOX8 between the CK
and PEG groups. n=3,x+s. "P<0.01 vs CK group
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Figure 3 PCR amplification, sequence analysis and bioinformatics analysis of the 7cWOXS8 gene. A: PCR amplification of TcWOXS8, M:

DNA marker; B: Sequence analysis of TcWOXS; C: Prediction of the secondary structure of Tc(WOXS8; D: Prediction of the tertiary structure

of TcWOX8
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Figure 4 SDS-PAGE analysis of recombinant TcWOXS8 protein.
M: Marker; CL: Cell lysate; E1-E6: Elution 1-6; W1-W2: Wash
1-2
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Figure 5 Multiple acid sequence alignment of TcWOXS8 protein with WOX proteins from other species and phylogenetic tree analysis

diagram. A: Amino acid sequence of TcWOXS8. The conserved domain of WOX family proteins are shown with red boxes; Tc: Thesium

chinense; Hv: Hordeum vulgare; Vv: Vitis vinifera; At: Arabidopsis thaliana; B: Phylogenetic analysis of TcWOX8 protein and WOX

proteins from Arabidopsis thaliana and other species
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Figure 6 Transcriptional activity and subcellular localization of TcWOXS8. A: Transcription activity of pGBKT7-TcWOX8 fusion proteins

in Y2H Gold; B: Subcellular localization of TcWOXS fusion proteins in Arabidopsis thaliana protoplast
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Figure 7 Temporal expression patterns of TcWOXS in response
to various abiotic stresses. A: Expression dynamics under drought
(20% PEG6000); B: Expression dynamics under salt stress (NaCl
treatment); C: Expression dynamics under cold stress (4 °C treat-
ment); D: Expression dynamics under high-temperature stress
(40 °C treatment). n =3, x £s. "P < 0.05; “P < 0.01 vs CK group
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