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TEACHING METHODOLOGY

Expository methodology of the theory in 30%. Individual and group laboratory work in 10%. Individual and/or group non-contact

work in 60% (autonomous

learning).

The student has support material (such as outlines and supporting documents for theory classes, thematic PDFs, the practices guide,
references for additional readings, etc.) at ATENEA. Autonomous learning is also promoted, in particular through deliverables and the
interaction sought in the theoretical classes.

LEARNING OBJECTIVES OF THE SUBJECT

Provide the student with knowledge about the chemical structure of the main groups of biological macromolecules. Likewise, introduce
the student to the different techniques and methods for the structural characterization of biomacromolecules.

STUDY LOAD
Type Hours Percentage
Self study 90,0 60.00
Hours large group 30,0 20.00
Hours small group 30,0 20.00

Total learning time: 150

h
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CONTENTS

1. Amino acids, peptides and proteins

Description:

Amino acids: structure of amino acids, dipolar structure of amino acids, isoelectric point, synthesis of a-amino acids. Peptides:
Covalent Bonding in Peptides, Peptide Structure Determination (Amino Acid Analysis), Peptide Sequencing (Edman Degradation,
C-Terminal Residue Determination), Peptide Synthesis, Automated Peptide Synthesis (Solid Phase Synthesis). Proteins:
classification, structure, enzymes, denaturation.

Full-or-part-time: 11h
Theory classes: 5h
Self study : 6h

2. Carbohydrates

Description:
Carbohydrates: classification, Fischer projections, D, L sugars, aldose configuration. Monosaccharides: cyclic structures,
mutarotation, conformations, reactions, glucose stereochemistry. Disaccharides. polysaccharides. Carbohydrates on cell surfaces.

Full-or-part-time: 11h
Theory classes: 5h
Self study : 6h

3. Lipids

Description:
Waxes, fats and oils. soaps. phospholipids. Biosynthesis of fatty acids. Prostaglandins. Terpenes and biosynthesis of terpenes.
Steroids and Steroid Stereochemistry

Full-or-part-time: 11h
Theory classes: 5h
Self study : 6h

4. Heterocycles and Nucleic Acids

Description:

Unsaturated heterocycles. Structure of pyrrole, furan and thiophene, and their electrophilic substitution reactions. Pyridine:
structure, electrophilic and nucleophilic substitution. Closed heterocycles: Pyrimidine and purine. Nucleotides and nucleic acids:
DNA structure, base complementarity (Watson-Crick model), nucleic acids and genetic information, DNA replication. Structure
and synthesis of RNA (transcription). RNA and protein biosynthesis (translation). DNA sequencing. DNA synthesis.

Full-or-part-time: 11h
Theory classes: 5h
Self study : 6h
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5. Structural determination: Ultraviolet-visible spectroscopy (UV-Vis) and circular dichroism (DC)

Description:

UV-Vis spectroscopy: fundamentals, interpretation of spectra, identification of chromophores and conjugated systems,
quantitative applications, application to the study of DNA and protein denaturation. Circular dichroism spectroscopy:
fundamentals, interpretation of spectra and applications for the study of the secondary structure of proteins and nucleic acids.

Full-or-part-time: Sh
Theory classes: 5h
Self study : 4h

6. Structural determination: Mass spectroscopy (MS) and infrared spectroscopy (FTIR)

Description:

Mass spectroscopy: fundamentals, interpretation of spectra, interpretation of fragmentation patterns, application for the
determination of molecular weight. Infrared spectroscopy: fundamentals, FTIR, interpretation of spectra of organic molecules
(functional groups), application to determine protein secondary structure.

Full-or-part-time: 10h
Theory classes: 4h
Self study : 6h

7. Structural Determination: Nuclear Magnetic Resonance Spectroscopy (NMR)

Description:
NMR spectroscopy: fundamentals, 13C and 1H NMR, absorption, chemical shift, integration of peaks in the spectra, interpretation
of the spectra, and application for the identification of molecules.

Full-or-part-time: 10h
Theory classes: 4h
Self study : 6h

8. Structural determination: X-ray diffraction (XRD)

Description:
X-ray diffraction: fundamentals, powder diffraction, fiber diffraction, single crystal diffraction, interpretation of spectra, and
applications for the structural determination of macromolecules.

Full-or-part-time: 10h
Theory classes: 4h
Self study : 6h

9. Purification of macromolecules

Description:

Preparative methods: cell extracts, cell lysis, precipitation, solvent extraction, dialysis, filtration and ultrafiltration, evaporation,
lyophilization. Centrifugation: sedimentation, differential and gradient centrifugation, ultracentrifugation. Analytical
ultracentrifugation and structural determination of proteins and nucleic acids. Low and high pressure liquid chromatography.
Electrophoresis.

Full-or-part-time: 11h
Theory classes: 5h
Self study : 6h
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GRADING SYSTEM

The final grade (Nfinal) will be the sum of the grades weighted with the hours of dedication of each of the units or contents. N1:
contents 1-4. N2: contents 5-9. AA: Autonomous learning. L: laboratories. CG: qualification of generic competence

Nfinal = 0.30 N1 + 0.35 N2 + 0.15 AA + 0.15L + 0.05 CG

In the event that the Final is less than 5, there will be a final test that will include all the units of both theory and practical activities.
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