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1. Background and purpose of the project,
relationship of the project with other projects

Natural rubber is a biomaterial with unique physical
and chemical features. The a-terminal groups of its
molecules play a critical role in its exceptional
characteristics. The second most common compound
in natural rubber particles is 1-quebrachitol, but its
interaction with rubber and molecular mechanism
are still unknown. We studied how these components
interact increasing the knowledge of the molecular
rubber structure.

Another project studies cell-penetrating peptides
(CPPs), which have the remarkable ability to
penetrate biological membranes. The molecular
internalization mechanism and structure—function
relationships of CPPs are not clear. Moreover, the
incorporation of unnatural amino acids such
a-aminoisobutyric acid (Aib) into their structure
affects their internalization abilities and biostability.
2. Specific usage status of the system and

calculation method

We wuse molecular dynamics simulations with
AMBER in implicit solvent to study the interaction
of rubber molecules with different alpha-terminal
groups and the molecules of L-quebrachitol. To study
the CPPs, we used advance molecular dynamics
simulations in AMBER, simulating 5 distinct
peptides together with 2 cell membranes with
different lipid composition. To simulate the systems,

we used enhanced sampling techniques: adaptably

steered molecular dynamics and adaptably biased

molecular dynamics
3. Result

The simulations showed that rubber and
I-quebrachitol can interact in the highly hydrophobic
environment of rubber particles. L-quebrachitol
clearly shows a higher number of contacts with
rubber molecules with a-termini having an alcohol
group in their structure.

The CCPs incorporating Aib showed the lowest
both  model

energies for internalization on

membranes, with distinct internalization
mechanisms depending on the lipid composition of
the model membranes. The presence of Aib residues
allows these CPPs to adopt amphipathic folding to
efficiently penetrate through the membranes. The
different internalization of them in membranes,
suggests that the lipid composition of the membrane
is important fot the efficient internalization of CPPs.
4. Conclusion

Specific a-terminal groups on rubber on its
a-terminal groups could impact its unique physical
and chemical properties of rubber molecules. The
results provide significant insights into the
internalization of the studied peptides and help to
better understand how peptides can internalize into
membranes.

5. Schedule and prospect for the future

We would like to extend the wuse of the
supercomputer of the Quick User account to fiscal
year 2022 to perform more molecular dynamics

simulations with peptides.
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