Time-resolved gene expression studies using efficient cDNA synthesis method from cell cultures 
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Introduction. Applications such as drug development need simple and streamlined methods for gene expression measurements. Previously, we developed a cell to cDNA protocol with emphasis on efficiency, cost-effectiveness and simplicity (Stránský et al, 2025), which we updated with new reverse transcription mix reducing the cost to approx. 30€/100rxns to synthesise cDNA from the cells (approx. 50times cheaper than similar commercially available kits).
Aims. Our aim was to use the improved methodology to map the time course expression of multiple genes following LPS stimulation in PBMCs and HUVECs creating a robust tool for time-resolved gene expression studies. 
Methods. PBMCs and HUVECs were seeded in 96-well plates, stimulated with LPS (100 ng/mL) and harvested at 2, 6, 12, 24, 48 h. The cDNA was prepared by lysing cells with water solution of 0.5% SDS, 10mM DTT, 1mg/mL proteinase K, followed by 60 mins incubation at 50 °C, inactivation at 90°C for 5 mins, neutralisation with 1:1 dilution by 20% Tween 20 solution followed by reverse transcription. For gene expressions custom designed probe-based assays validated for their cDNA specificity and efficiency were used. All qPCRs runs included No-RT and blank controls. 
Results.  We have explored the time course of gene expression of 80 and 28 genes in PBMCs and HUVECs, respectively.  Expression of selected 75 and 20 genes was detected in PBMCs and HUVECs, respectively. 3 housekeeping genes (TBP, YWHAZ, HPRT1) were stably expressed in both cell types. In PBMCs 4 genes (IL17A, IL2, VCAM1, TrkA) showed minimal expression. 
Discussion. Our results provide guidance for selecting the optimal time point for in vitro based gene expression studies. Together with our new methodology, which avoids the use of proprietary reagents, this work has the potential to broaden access to research and streamline drug discovery applications, which even laboratories with limited budgets can afford.
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