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Prerequisites

There are no prerequisites for this course. The student is advised to refresh the CHEMISTRY and PHYSICS
knowledge acquired during the "batxillerat".

Objectives

The general objective of this course is to familiarise the student with the basic techniques used in the
biochemistry/molecular biology laboratory. This is a classroom-based course centred in theoretical aspects,
which will be worked out in the lab in the Laboratori integrat | and I1.

Learning outcomes

® CM22 (Clearly and concisely describe experimental results in the field of biochemistry, considering
options for improvement.) Clearly and concisely describe experimental results in the field of
biochemistry, considering options for improvement.

® KM27 (Describe the theoretical foundations and instrumentation used in basic and advanced
biochemistry.) Describe the theoretical foundations and instrumentation used in basic and advanced
biochemistry.

® SM25 (Use digital resources to search for information, study biomolecules and calculate key
parameters.) Use digital resources to search for information, study biomolecules and calculate key
parameters.

® SM26 (Interpret experimental results obtained using the main techniques of biochemistry.) Interpret
experimental results obtained using the main techniques of biochemistry.

® SM27 (Apply the techniques and methods for addressing cell culture techniques, classical genetics,
immunological detection, recombinant DNA, separation, purification and analysis of biomolecules in the
biochemical field.) Apply the techniques and methods for addressing cell culture techniques, classical
genetics, immunological detection, recombinant DNA, separation, purification and analysis of
biomolecules in the biochemical field.

Contents

Introduction to the biochemistry laboratory.

® Safety, good practices, laboratory notebook, use of materials and reagents, quantitative transfer of
liquids, pipette use, statistical analysis, computer tools. Buffers, electrodes, biosensors. Sample



preparation techniques.
Spectroscopy.

® Basic principles and instrumentation: Beer-Lambert law. UV, visible and fluorescence spectroscopy.
® Applications: protein and nucleic acid quantification.

Centrifugation.

® Basic principles.
® |nstrumentation. Types of centrifuges depending on their speed: low, high and ultracentrifugation. Rotor

types.
® Applications: fractional centrifugation for subcellular fractionation, gradient density centrifugation for the

separation of blood coponents.
® Analytical centrifugation.

Chromatography.

® Basic principles. Types and materials: Planar and column chromatography. Gel filtration, ionic
exchange, affinity. HPLC.
® Basic types and applications.

Electrophoresis.
® Basic principles.
® Electrophoretic methods and instrumentation. Supports: paper, agarose and polyacrylamide.

® Applications: nucleic acid separation in agarose gels and polyacrilamide gel electrophoresis (PAGE) for
protein separation. PAGE types.

Introduction to molecular biology techniques.

® |solation and characterisation of DNA, restriction digestion of DNA. Nucleic acid amplification: the
polymerase chain reaction (PCR). Basic principles of PCR and applications.

Immunological techniques.

® Antibody production, immunoelectrophoresis, Western blot, enzyme-linked immunosorbent assay
(ELISA), immunofluorescence, fluorescent activated cell sorting (FACS), LFA.

Learning activities and methodology

Title Hours ECTS Learning outcomes

Lectures 25 1 KM27, SM26, SM27

Autonomous learning: MOODLE activities 20 0.8 CM22, SM25

Self-study 10 0.4 CM22, KM27, SM25, SM26, SM27
Tutorial hours 8 0.32 CM22, KM27, SM25, SM26, SM27

® Guided learning (lectures): The instructor will deliver the classroom materials before each session
through the MOODLE platform. Materials can be power point presentations, recorded lectures,
recommended videos or exercises related to the contents of the course.
® Autonomous learning:
Study.
MOODLE activities.The lecturer will propose several autonomous activities. Results will be
delivered through the MOODLE platform. Activities can consist in visualisation of videos or
tutorials, questionnaires or others, depending on the subject matter. In general terms, activities



will have a close relationship with the aspects covered during classrom sessions. Sometimes it
might be necessary that students deliver the MOODLE activity before a particular classroom
session, in order to fully benefit from the classroom session.
® Tutoring: Individual or small-group sessions, focused in difficulties, as virtual meetings. These will be
scheduled on demand by students.

Annotation: within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.

Assessment

Continuous assessment activities

Title Weight Hours ECTS Learning outcomes

MOODLE activities 10% 8 0.32 CM22, KM27, SM25, SM26, SM27
Problem solving test 45% 2 0.08 CM22, SM26

Theoretical concepts test 45% 2 0.08 KM27, SM27

® Students will undergo two written assessments, each of them accounting for 45% of the final mark. The
two assessments will be taken on the same day, one after the other.

® The first assessment will evaluate the theoretical concepts, and the second one will consist of exercises
(problem-solving). Each test is passed if the mark is equal or higher than 5. The two tests can be
compensated if the mark on one of them is in the interval [4,5-4,9], and the average between the two is
equal or higher than 5.

® The two assessments can be retaken. Students can retake each or both assessments in case they fail
one or both assessments, or those who wish to improve their marks.

® Those students who retake any test with the purpose to improve their marks give up their former mark,
and must give a 48h prior notice to the instructor, in order to plan the logistics of the assessment (e.g.
booking a suitable exam room).

® The written assessment results will be available for revision on a previously agreed date and place,
accordind to the Faculty rules.

® A 10% of the weight will be obtained by the evaluation of the activities performed by the student, and
delivered through the MOODLE platform (continuous assessment). MOODLE activities must be
delivered on time and can not be retaken.

® Written assessments can not be compensated with MOODLE marks. This means that, in order to pass
the course, it is compulsory that the average between the two written assessments scores equal or
higher than 5.

® Those students who can not attend written assessments because of a justified and verifiable cause,
must check with the lecturer aabout the possibility to retake the assessment(s).
In all cases, the evaluation regulations of the faculty will be applied.
In order to retake the written assessments, students must havepreviously been evaluated in a set
ofactivities equal to two thirds of the total weight of the subject. Therefore, students will be considered
\"No Evaluable\" when the evaluation activities taken amount for less than 67% of the final mark.

® Those students who request the single evaluation or \"avaluacio unica\", will have to undergo a 3rd test,
the same day of the theoretical concepts test and the problem solving test, to assess the knowledge of
the concepts evaluted by MOODLE for the rest of the students.

® Any irregularity committed during an assessment activity (academic misconduct, plagiarism, or improper
use of Al, unless such use is expressly authorized in the course syllabus) that may lead to a significant
alteration of the grade will result in that activity being graded as 0. If the course syllabus stipulates that
obtaining a minimum mark in this assessment is an essential requirement to pass the course, or if
multiple irregularities occur in the assessment activities of the same course, the final grade for the
course will be 0. Furthermore, disciplinary proceedings may be initiated against any student who incurs
any of these irregularities.
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Software

No special programs are needed. Only a computer with web access, Excel/Googlesheets and
PowerPoint/GoogleSlides or similar and a standard PDF viewer.

For this course, the use of Artificial Intelligence (Al) technologies is permitted exclusively for support tasks,
such as bibliographic research or information gathering. Students must clearly identify which parts have been
generated using this technology, specify the tools used, and include a critical reflection on how these tools
have influenced both the process and the final outcome of the activity. Failure to disclose the use of Al in any
assessed MOODLE activity will be considered a breach of academic integrity and may result in a partial or total
penalty in the activity grade, or more severe sanctions in serious cases.
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