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coatings, granules and capsules or sprays still poses a range of scientific and technical 
challenges (Santoyo et al. 2016). Among others, there is limited knowledge regarding 
strategies aiming at enhancing drying survival for non-sporulating, gram negative PGPBE. 
A key for a successful technical application could be to increase drying resistance by using 
integrated novel cultivation-formulation approaches. We hypothesized that pre-conditioning of 
cells by growing them at high salinities and providing exogenously compatible solutes in 
culture media might protect bacterial cells by shifting metabolic profiling and increasing the 
drying survival. This study aimed at determining the influence of pre-conditioning of K. 
radicincitans by osmoadaptation and by adding hydroxyectoine on drying survival. 
Furthermore, the potential cross-enhancing for desiccation tolerance of pre-conditioning and 
encapsulation of bacterial cells in amidated pectin beads will be addressed. 
The influence of different NaCl concentrations [0, 1, 3, 4%] and the addition of hydroxyectoine 
on K. radicincitans kinetic growth was monitored online in microtiter plate cultivations using a 
novel microbioreactor, the RoboLector-BioLector system (Cruz et al., 2020). The intracellular 
and extracellular hydroxyectoine concentration was carried out by previously reported 
methods (Teixido et al. 2005). Further methodology details are reported in (Cruz et al., 2020).  
This study provides proof that substantial alterations in endogenous metabolites pools upon 
exposure to high salinity, including elevated levels of mannitol and l-aspartate, play a crucial 
role in delivering desiccation tolerance to the endophyte K. radicincitans. Metabolic 
approaches indicate that K. radicincitans adapts to prolonged osmotic stress by altering its 
amino acid and TCA cycle pools. Thus, to maintain the osmotic balance the bacterium 
accumulates hydroxyectoine from amended media and novo-synthesize compatible solutes, 
increasing intracellular acidic amino acid pools. These meaningful alterations in metabolite 
pools and eventual acidic signature proteome, induces a phenotypic shift as an 
osmoadaptation mechanism for conferring survival under desiccation stress. Finally, this 
research showed that physiological modifications by osmotic stress, the accumulation of 
compatible solutes during cultivation, and the entrapment of these pre-conditioned cells in 
amidated pectin beads enclosed a feasible strategy to improve bacterial endophyte-host 
interactions. 
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