INTRODUCTION
Polyamines (PAs) are small organic molecules thatwhich contain two or more amino groups and are found in all kinds of living organisms, including bacteria, plants, and animals (Chen et al., 2019). In plants, these compounds are commonly known as polyamines, including putrescine (Put), spermidine (Spd), spermine (Spm), and thermospermine, which play important rolesrole in growth, development, and stress responseresponses (Nowicka et al., 2016; Sagor et al., 2013). They play key roles in diverse physiological processes, such as embryogenesis, seed germination, root elongation, floral induction, fruit ripening, and leaf senescence (Chen et al., 2018). These are found in both free and conjugated types and are found in different plant tissues, including the cytoplasm, nucleus, and apoplast (Sagar et al., 2021).
Also polyamines have become significant mediators of plants' ability to withstand abiotic stress. By scavenging reactive oxygen species (ROS), stabilizing membranes and proteins, and modifying gene expression and hormone signaling pathways, they help to protect cells (Slocum et al., 1984; Bremont et al., 2014; Kusano et al., 2008). Additionally, polyamines have been connected to the control of intracellular signaling during stress responses and programmed cell death (Thomas et al., 2001). Under difficult conditions, such ascircumstances like drought, high salinity, extreme temperatures, and oxidative stress, these show protective functions.
Plant metabolism is significantly affectedimpacted by abiotic stressors, such as like salt and osmotic stress, which frequently resultsresult in lower crop yields. Salt stress interferes with ion balance and, causes ionic toxicit,y which collectively impair metabolic and physiological activities (Munns & Tester, 2008). Similarly, osmotic stress leads to water loss, reduced turgor pressure, and interferes in nutrient transport and enzymatic functions (Verslues et al., 2006). These stresses affect photosynthetic andshows impact on photosynthetic pathway, respiratory pathwayspathway, and overall plant growth.
To overcome thesesuch challenges, plants activate a variety of defense mechanisms involving phytohormones, antioxidants, secondary metabolites, and polyamines. Exogenous application or genetic modification of polyamine biosynthesis pathways has been shown to enhance tolerance to abiotic stress (Tiburcio et al., 2014; Tyagi et al., 2023). Among these molecules, thermospermine has gained particular interest due to its association with vascular development and ROS regulation under stress conditions.
[bookmark: _Hlk195688747]ACL5The ACL5 gene encodes thermospermine synthase, which wasis first identifiedidentified first in Arabidopsis thaliana and plays an important role in xylem differentiation, shoot elongation, and the overall vascular development (Muniz et al., 2008; Yoshimoto et al., 2016). Previous studies have shown that mutations in ACL5 results in reduced internodal length, abnormal xylem development, and dwarfism (Hanzawa et al., 2003). In tomato (Solanum lycopersicum) there are three ACL5 homologs, SlACL5, SlACL5-LIKE1, and SlACL5-LIKE2, share structural similarity with Arabidopsis ACL5, suggesting that the SlACL5 genes have similar functions (Vera-Sirera et al., 2010). ACL5 overexpression lines were generated in the lab using Gateway cloning, driven by the 35S constitutive promoter. The gene was overexpressed in tobacco, and transgenic lines were successfully generated. (Farsodia et al., 2023)
Tobacco (Nicotiana tabacum) is used as a model plant for transgenic studies and research due to its regeneration capacity, high transformation efficiency and rapid growth response, (Schaeffer et al., 2012). Using tobacco for in vitro studies like gene functions, especially under stress conditions, allows researchers to gain information’s so that can be applied to crop improvement strategies. On the other hand, tobacco apart from being an economically important crop, also serves as a model for studying plant physiology and development (Sari et al., 2019). 
In the present study, the tomato SlACL5 gene was overexpressed in tobacco using a constitutive 35S promoter to examine its role in abiotic stress responses. Transgenic lines were generated and evaluated under 200 mM NaCl (salt stress) and 300 mM mannitol (osmotic stress) to simulate challenging environmental conditions. The research focuses on analyzing the physiological and biochemical responses of these transgenic lines compared to wild-type controls to understand the role of thermospermine in stress conditions and its potential for developing resilient crops through genetic engineering.

