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General
description

This course seeks for the student to know the possibilities offered by the latest computational modeling methods, as
fundamental complementary tools in the rational design of biomaterials of biological or biotechnological interest
(peptides, proteins, membranes, surfactants, etc.), as well as in elucidation at the atomic level of its mechanism of
action. To this end, the main methods of molecular modeling and dynamic simulation applied to biomaterials will be
studied, along with the algorithms and approximations necessary to carry out these studies, as well as the most
common calculation methods for estimating ligand-biomolecule affinity, active conformations, etc. The subject also
seeks to provide basic notions on how to use a supercomputer to carry out computational simulations of biomolecules,
as well as knowing how to use some of the main computational tools for simulating biomaterials: computer engines,
analysis packages, molecular displays, force fields, public servers for specific calculations, file formats, etc.
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CHAPTER 1. Introduction to the computational
simulations of biomaterials. Historical evolution
and projection.

CHAPTER 2. Main methods of modeling and
simulation. Docking, Montecarlo and Molecular
Dynamics.

CHAPTER 3. Force fields and resolution levels.
Advantages and limitations. Multi-scale
mappings.

CHAPTER 4. Algorithms and approximations.
Consideration of short and long range forces,
barostats, thermostats, periodic conditions.

CHAPTER 5. Analysis: deviations and fluctuations,
density profiles, diffusion coefficients in 2 and 3
dimensions, autocorrelation functions, radial
distribution functions, etc.

CHAPTER 6. Methods of calculation of Gibbs
energies for different processes.

CHAPTER 7. Software and hardware: main
computer tools and how to manage hardware
resources. Computing engines, analysis packages
and visualizers.

CHAPTER 8. Practical cases: self-association of
small molecules, study of supramolecular
aggregates, folding-deployment of
macromolecules, micelles and membranes.

Planning
 Class hours Hours outside the

classroom
Total hours

Lecturing 6 12 18
Seminars 4 12 16
Laboratory practical 12 29 41
Objective questions exam 0 0 0
Presentation 0 0 0
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies
 Description
Lecturing Presentation by the teacher of the contents on the subject under study, theoretical and / or

guidelines for a job, exercise or project to be developed by the student.
Seminars Activity focused on the work on a specific topic, which allows to deepen or complement the

contents of the subject. They can be used as a complement to the theoretical classes.
Laboratory practical Activities application of knowledge to specific situations and basic skills acquisition and related

procedural matter under study. They are developed in specific spaces with specialized equipment
(Laboratories, computer rooms, etc ...)

Personalized assistance

Assessment
 Description Qualification Training

and
Learning
Results
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Seminars The continuous assessment will have a weight of 50% in the mark of the subject and
will consist of two components:

Active participation in seminars and practical classes (30% of the mark). This
evaluation will be carried out through the resolution of questions and problems
raised in class, the presentation of tasks and the participation in the discussion that
may arise. The maximum score will be 3 points.

30

Objective
questions exam

The assessment of this subject will be done through continuous evaluation and the
completion of a final exam.

The final exam will be about basic content of the subject (50% of the mark). The
examination of the subject, which will be held on the date indicated in the
corresponding course guide, will consist of short questions and problem solving. The
maximum score will be 5 points. A minimum mark of 2 points on the exam is
required, in order to account the other two items that are considered in the
assessment.

50

Presentation (ii) Oral presentations (20% of the mark). Expository clarity and the ability to answer
the proposed questions will be assessed. The maximum score will be 2 points.

20

Other comments on the Evaluation

For the evaluation, the Moodle (virtual campus) and MS Teams platforms can be used.
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