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Abstract: 

Ribonucleic acid (RNA) is a biopolymer of high relevance in the 

biopharmaceuticals field and in fundamental and applied research. In all these 

applications, the methods and solvents used for extracting and purifying RNA from 

various types of cells or other biological matrices, and respective preservation, are 

critical issues (Tateishi-Karimata & Sugimoto, 2018). Considering that RNA is a highly 

labile polymer with inherent chemical instability highly susceptible to degradation by 

nucleases (Tan & Yiap, 2009), a set of amino-acid based ionic liquids (AA-ILs) are 

investigated in this work to act both as preservation media and as phase-forming agents 

of aqueous biphasic systems (ABS). The ultimate goal is to develop integrated 

extraction-preservation platforms for RNA (Quental et al, 2019). 

AA-ILs comprising the cholinium cation and anions derived from L-lysine, L-

arginine, L-glutamic acid, and DL-aspartic acid were investigated. It is shown that the 

stability of bacterial RNA is preserved in aqueous solutions of the studied AA-ILs, even 

in the presence of ribonucleases. Both with pure RNA and bacterial lysate samples, 

RNA was successfully extracted to the AA-IL-rich phase ABS without compromising 

its integrity and stability. 



Overall, this work discloses an integrated extraction-preservation process for 

RNA in which it is initially extracted from the bacterial lysate sample using ABS, after 

which the IL-rich phase can be used as the preservation medium of RNA up to its use. 

 

References: 

Quental, M.V.; Pedro, A.Q.; Pereira, P.; Sharma, M.; Queiroz, J.A.; Coutinho, J.A.P.; Sousa, F.; 

Freire, M.G. (2019). Integrated extraction-Preservation Strategies for RNA using biobased ionic 

liquids. ACS Sustainable Chemistry & Engineering, 7 (10), 9439-9448. 

Tan, S.C. & Yiap, B.C. (2009). DNA, RNA, and protein extraction: the past and the present. 

Journal Biomedicine and Biotechnology, 574398. 

Tateishi-Karimata, H. & Sugimoto, N. (2018). Biological and nanotechnological applications 

using interactions between ionic liquids and nucleic acids. Biophysical Reviews, 10 (3), 931-

940. This 

 

Acknowledgements: 

This work was developed within the scope of the following projects: CICECO-Aveiro Institute 

of Materials, UIDB/50011/2020, UIDP/50011/2020 & LA/P/0006/2020, financed by national 

funds through the FCT/MEC (PIDDAC); EIC-Pathfinder YSCRIPT project with reference 

101047214, supported by the budgets of the Horizon Europe Program; and mVACCIL 

(EXPL/BII-BTI/0731/2021, Improving the manufacturing of mRNA vaccines applying ionic 

liquids and integrated production-clarification processes), financially supported by national 

funds (OE), through FCT/MCTES. Augusto Q. Pedro acknowledge FCT for the research 

contract CEECIND/02599/2020 under the Scientific Stimulus – Individual Call. 

 

Submitted and presented at BPP 2022 - Biopartitioning & Purification Conference 2022, 

Aveiro, Portugal (September 2022). 

 

 

 

 

 


