Supplementary figure 1  psuper1300-GFP-HaSAPK3 vector
Supplementary figure 2  HaSAPK3 gene transfer into tobacco.
Note: A is sterile seedling culture, B is healing tissue, C is generation of resistant shoots, D is rooting culture
Supplementary figure 3  Volcano map of differentially expressed genes. Note: Red represents up-regulated genes, green represents down-regulated genes, and black represents no significant difference, with thresholds of (padj ≤ 0.01 and | log2(fold change)| ≥ 2). (a) DEGs in leaves of K55 under drought stress; (b). DEGs in leaves of K58 under drought stress; (c) DEGs in roots of K55 under drought stress; (d) DEGs in roots of K58 under drought stress.
Supplementary figure 4 RT-qPCR analysis of 15 drought-stress related DEGs during various stages of drough stress. Bars with standard errors represent relative expression level determined by the ratio of sample average FPKM to control. The scatter plot on the bar graph represents the corresponding relative expression level determined from three independent biological replicates by qRT-PCR using the 2-∆∆Ct method. Correlation between qRT-PCR and RNA-seq for select DEGs is also shown in the end.
Supplementary figure 5 Clustering dendrogram of samples based on their Euclidean distance to detect outliers.
[bookmark: _GoBack]Supplementary figure 6  Soft-threshold selection of gene co-expression network and Hierarchical clustering tree. a. Soft-threshold selection. The left graph shows as the scale-free fit index (y-axis) for different soft thresholds (x-axis). The right graph shows the average degree of connectivity of the network under different soft thresholds (x-axis); b. Hierarchical clustering tree showing 11 coexpression modules identified by WGCNA. Different modules are marked with different colors. Each leaf of the cluster tree represents a gene.
Supplementary figure 7  GO enrichment analysis of five significant modules. All significant GO-terms presented in the heatmap have been de-redundant with the REVIGO online platform.（a）sienna 3 module; (b) salmon 4 module; (c) navajowhite 2 module; (d) coral 2 module; (e) lightsteelblue module.
Supplementary figure 8 Predicted conserved structural domains of HaSAPK3.8 protein
Supplementary figure 9 PCR amplification of HaSAPK3.8 genes and colony PCR identification of HaSAPK3.8
Supplementary figure 10  The sequencing results of the HaSAPK3.8 gene
Supplementary figure 11 Identification for HaSAPK3.8 transgenic tobacco using PCR amplification
Note: M is DL2000 DNA marker, WT is wild type, CK is water, P is Agrobacterium spp. 1~5 and 7~20 are overexpression of HaSAPK3.8 gene tobacco.

