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Elastin-like polypeptides (ELP) consist of the repeating unit Val-Pro-Gly-Xaa-Gly, where Xaa is a guest residue that can be sany amino acid besides proline. ELPs have the potential to play an important role in biomedicine for example in drug delivery, tissue engineering, and protein purification. ELPs exhibit lower critical solution temperature (LCST) behavior, which means they are soluble when the system temperature is below the LCST and collapse when the temperature is above the LCST. Phase separation occurs when T > TLCST, resulting in an insoluble polymer-rich phase and an aqueous polymer-poor phase. The LCST behavior of ELPs has been attributed to their ability to hydrogen bond and to certain other features of their sequences. The LCST of ELPS is sequence and pH dependent, and has been reported to have a non-linear relationship with chain length. Obtaining more detailed structural information on these systems through molecular-level simulations can reveal insights into why ELPs exhibit LCST behavior and other issues. To examine the length dependence of ELP’s LCST behavior, we carried out atomistic simulations on (VPGVG)3, (VPGVG)10, (VPGVG)18 and (VPGVG)30 at various temperatures from 285K to 350K. Preliminary results indicate that the relationship between the LCST of ELP and ELP length depends on the hydration water network of chains formed. The enhanced hydrophobicity of the longer chains reduces the size of the water clusters in the network, which makes the chain less stable in water, leading to a decrease in the LCST. A sharp decrease in the number of hydration waters and the number of chain-water hydrogen bonds when temperature increases have been revealed, explaining in part the temperature dependence of ELPs. The configurational change of longer ELPs when temperature increases is different from that of shorter chains: we found that the percentage of β turns for longer ELP decreases more dramatically when temperature increases than that of shorter ELP. This indicates that longer ELP chains form more amorphous aggregate than shorter ELPs , which contributes to the non-linear relationship between LCST and chain length.

