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SUMMARY

Biochemistry | is a second year (first semester) basic subject of the Degree in Pharmacy (University of
Valencia). This subject accounts for a total of 6 ECTS in the curriculum.

The aim of the course is to provide an overview of the fundamentals of biochemistry. The course is
focused on provide a basic knowledge about the fundamental characteristics of living matter from a
molecular point of view.
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The course is organized in a total of 6 blocks, which are summarized below:

- Part I. Introduction to Biochemistry

- Part Il. Structure and function of proteins.

- Part 1ll. Enzymology.

- Part IV. Structure of important biomolecules.

- Part V. Introduction to metabolism and bioenergetics.
- Part VI. Intermediary metabolism.

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

There are no specified enrollment restrictions with other subjects of the curriculum.

OTHER REQUIREMENTS

It is recommended to have studied the subjects of General Chemistry, General Biology and Physical
Chemistry. Basic knowledge of general chemistry: basic thermodynamics, chemical equilibrium, acid-base

and redox reactions, functional groups, major interactions in aqueous solution and structure of
biomolecules. Basic knowledge of cell biology: main organelles of eukaryotic cells.

COMPETENCES / LEARNING OUTCOMES

1201 - Degree in Pharmacy

Act with autonomy in learning, making informed decisions in different contexts, issuing judgements based
on experimentation and analysis, and transferring knowledge to new situations.

Apply the scientific method and acquire skills in handling the main bibliographic sources.

Collaborate effectively in work teams, assuming responsibilities and leadership roles and contributing to
collective improvement and development.

Contribute to the design, development and implementation of solutions that respond to social demands,
taking into account the Sustainable Development Goals as a reference.

Demonstrate critical and self-critical thinking in the field of the degree programme, considering aspects
such as professional ethics, moral values and the social implications of the different activities carried out.

Develop skills to update knowledge and undertake further studies, including pharmaceutical specialisation,
scientific research, technological development and teaching.

Gather and transmit information in English at a level of proficiency equivalent to B1 of the Council of
Europe.
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Know and understand, within the field of the degree programme, gender inequalities in society; integrate
different needs and preferences based on sex and gender into the design of solutions and problem solving.

Know and understand the essential processes in the transmission of genetic information from DNA to
protein.

Know how to apply knowledge specific to the field to the professional world.

Know how to communicate effectively, both orally and in writing, adapting to the characteristics of the
situation and the audience.

Know how to interpret, evaluate and communicate relevant data in the different areas of pharmaceutical
activity, using information and communication technologies.

Know the main metabolic pathways and gain an integrated view of metabolism and its regulation.
Know the mechanisms of energy production and transformation.

Know the structure and properties of biomolecules and their relationship to the function they perform, as
well as their transformations within the cell.

Module: Biology. Develop skills to identify therapeutic and biotechnological drug production targets, as well
as to use gene therapy.

Module: Biology. Know the main metabolic pathways involved in the degradation of medicines.
Possess and understand knowledge in the different areas of study included in pharmacist training.

Propose creative and innovative solutions to complex situations or problems within the field of knowledge,
to respond to diverse professional and social needs.

Recognise one's own limitations and the need to maintain and update professional competence, placing
particular emphasis on self-learning of new knowledge based on available scientific evidence.

Transmit ideas, analyse problems and solve them with critical spirit, acquiring teamwork skills and
assuming leadership when appropriate.

Understand and use basic scientific terminology in the field of biochemistry and molecular biology.
Understand how enzymes work and how they are regulated.

Understand the molecular origin of the basic functions of living organisms and their main biotechnological
and medical implications.

DESCRIPTION OF CONTENTS
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1. Introduction

Concept and historical perspective. Biochemical research today.

2. Amino acids and primary structure of proteins

Amino acids: structure, properties and classification. Peptide bond: characteristics and properties. Primary
structure: sequence determination and evolutionary relationships

3. Three-dimensional structure of proteins

Secondary structure: alfa helix and beta sheet. Supersecondary structures. Tertiary structure. Domains.
Quaternary structure. Folding and stabilization of proteins. Denaturation and renaturation of proteins.
Structural classification of proteins: fibrous proteins and globular proteins.

4. Isolation, purification and characterization of proteins

Concept. Physicochemical properties of proteins. Chromatographic methods. Dialysis and ultrafiltration.
Electrophoresis. Isoelectric focusing. Electrophoresis.

5. Enzymes: Basic Concepts and enzyme kinetics

Nomenclature and classification of enzymes. Enzyme Kinetics: Factors affecting the rate of an enzymatic
reaction. Effect of substrate concentration. Concept of steady state. Michaelis-Menten equation. KM
Concept. Turnover number. Catalytic efficiency. Transformations of the Michaelis-Menten equation. Effect
of enzyme concentration, pH and temperature. Kinetics and mechanism of bisubstrate reactions.

6. Enzymes: catalytic mechanisms

Active center: concept and general characteristics. Identification of functional groups essential for
enzymatic catalysis. Factors contributing to the catalytic efficiency of enzymes. Factor proximity and
orientation. Distortion and destabilization factor: Preferential transition state binding. Metal-ions catalysis.
Covalent catalysis. General acid-base catalysis. Coenzymes: an overview.

7. Regulation of enzyme activity

Reversible and irreversible enzyme inhibition. Different types of reversible inhibition: competitive,
uncompetitive, and mixed inhibition. Enzymatic regulation by covalent modification. Activation of
zymogens. Isoenzymes: concept, features and clinical applications. Allosteric enzymes. Concept of
cooperativity. Hill equation. Models of cooperativity.
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8. Carbohydrates

General classification of carbohydrates and their function. Major monosaccharides and their derivatives.
Disaccharides and homopolysaccharides. Complex carbohydrates.

9. Lipids

Importance, functions and general characteristics. Classification. Storage Lipids. Membrane lipids.

10. Nucleotides and Nucleic Acids

Chemical structures of the nucleotides. Chemical composition of nucleic acids.

11. Introduction to metabolism

Basic concepts of metabolism. Thermodynamic principles applied to living systems. Potential transfer of
phosphate groups. Reducing potential.

12. Organization and control of metabolic pathways

Characteristics of the metabolic pathways. Overview of the metabolic pathways. Intertissue relationships.

13. Hormonal regulation of metabolism: basic concepts

Role of hormones in metabolism. Hormone receptors. Hormonal Mechanisms of action.

14. Glycolysis

Introduction to the metabolism of carbohydrates. Glucose transporters. React sequence: preparatory phase
and phase of benefits. Some glycolytic enzyme reaction mechanisms. Key regulatory enzymes and their
control. Metabolism of other hexoses: fructose, galactose and Mannose.

15. Metabolic fates of Pyruvate

Lactic and alcoholic fermentations. Entry of pyruvate into aerobic metabolism: conversion to acetyl-CoA.
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16. The citric acid cycle

Overview. Reaction sequence and energy conservation. Control mechanisms of the citric acid cycle.
Amphibolic nature role and anaplerotic reactions.

17. Electronic transport and oxidative phosphorylation
Overview. Mitochondrial electron transport chain. Chemiosmotic theory and mechanisms of
electrochemical proton gradient generation. Oxidative phosphorylation. Inhibitors and uncouplers.

Mitochondrial transport systems. Energy efficiency of oxidative phosphorylation. Integrated control of the
ATP synthesis. Free radicals.

18. Practicals

Isolation and purification of the enzyme invertase. Determination of enzymatic activity and protein
concentration. Evaluation of the purification process. Enzyme kinetics.

\WORKLOAD

PRESENCIAL ACTIVITIES
Activity Hours
Tutorials 3,00
Theory 40,00
Seminar 2,00
Laboratory 15,00
Total hours 60,00
NON PRESENCIAL ACTIVITIES
Activity Hours
Attendance at other activities 0,00
Individual or group project 2,00
Independent study and work 58,00
Preparation of lessons 20,00
Preparation for assessment activities 10,00
Resolution of case studies 0,00
Total hours 90,00

TEACHING METHODOLOGY
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Lectures. The teacher will develop the essential concepts of the subject.

Group tutorials. They will be held in groups of 16 students, according to the established time-table. These
sessions should reinforce the concepts presented in the lectures and should encourage the active
participation of students. To do this, the teacher will propose questions to be discussed during the session.
Also, it is the ideal means for students to raise questions or issues that may arise during the course. This
will reveal how students assimilate concepts, identify any gaps or failures in the learning system and
directly assesses the student's work.

Practicals. They will be held in groups of 16 students. They should allow students to become familiar with
some basic techniques of biochemistry and molecular biology, to acquire some skills in lab work and to
critically analyze the results, as well as to complement the concepts learned during the lectures.
Attendance will be compulsory. There will be 3 laboratory sessions in groups of 2 students. Once finished,
each working group should elaborate and present a written results report.

Seminars. Will be conducting mandatory and versaran on issues raised by the teachers responsible for the
subject, within the General objectives of the matter and trying to bring in as much as that's possible in
current topics or perspectives of contextualization of content developed in theoretical classes. The
students will be distributed in different groups in a number indicated by teachers for attending to the size of
each group of theoretical classes. Each group of students will have to submit in writing a report on the
proposed topic, including bibliography used for the preparation and the appropriate graphic material, within
the deadline indicated by the teaching staff.

EVALUATION

For the evaluation of the learning carried out is considered fundamental to the realization of the direct level
that the student acquires, which can be carried out in a number of classroom hours, especially and
primarily with regard to the observation of the work the newspaper carried out. This should allow the
teacher to establish directly a dynamic image of the evolution of each student throughout the course.
However, the numerical rating of the knowledge and skills acquired must be set on the basis of methods
that permetan a measure comparable and objective of the same, with registry of results, which means the
grade of evidence written. In this respect, and through theoretical and practical examination of the subject,
which will include both multiple-choice questions, questions, questions of development and of practical
cases, the student must demonstrate the knowledge acquired.

The completion of practical classes, as well as tutorials and seminars, is mandatory for all students and,
therefore, they are non-recoverable in accordance with what is established in article 6.5 of the Evaluation
and Qualification Regulations of the UV for Bachelor's and Master's degrees. In the event that, for justified
reasons, it is not possible to attend one of these activities, it must be communicated sufficiently in advance
so that the coordination of the subject can assign a session or another group, if possible. However, if the
laboratory classes have been carried out in the three previous years they will be considered valid at the
discretion of the teaching staff.
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Taking into account the different aspects assessed the distribution of the score, on a total of 100 points
which will be necessary to get 50 points in order to pass the course, will be done in the following way:

1. Theory, 70 points. Written final exam developed by short multiple-choice questions and conceptual
issues fundamentally more punctual. It will be necessary to get 35 points or more in order to pass the test.

2. Practices, 20 points. This score is divided into:

a) Writing test, 15 points. Final exam written on a practical course and multiple-choice questions about the
procedures carried out during the practical sessions. It will be necessary to get 7.5 points or more in order
to pass the test.

b) Laboratory work, 5 points. It will assess the attitude and the proper execution of practical procedures as
well as a report of the results that will be delivered to the corresponding teacher a week after completion of
the practical sessions of each subgroup. There is no minimum score of cutting, but is not calculated if the
sum of the two written exams doesn't come to 42.5 points.

3. Work seminar, 10 points. To evaluate the written work submitted by each group of students on the date
fixed term by the teachers of the subject, especially the ability of students to extract information from
bibliographic sources of recognized prestige and team work. There is not a minimum score of cutting, but
also will add to the overall score if the sum of the two written examinations, theory and practice, get to 42.5
points.

Very important: to pass the subject must obtain a score equal to or greater than 50 points taking into
account the limitations before you specify. If you do not reach the minimum indicated in any of the parties,
the subject will be described as a \"fail\" with a numeric value corresponding to the sum of the written tests
and in any case always lower than 5.0 points on 10. In case of not reaching scores of cut on any of the
written tests, theory or practice, will be accepted for a minimum of 30 points in the test of theory or a
minimum of 6.0 points in the text on practices such as to compensables ratings as long as the sum total of
all two written tests is 42.5 points.

Students who do not exceeds the subject in the first call will be able to keep just for the second call of the
same academic year the theoretical exam note when this is greater than or equal to 35 points or the
practical examination, when this is greater than or equal to 7.5 points. In addition, keep the note obtained at
work seminar and the note of the work of the laboratory.

In the event of not passing the subject, the performance of the laboratory practices will be optionally
validated, as indicated above, as well as the grades for the laboratory work and the seminar work. In the
same way, if you have passed the practical exam with 7.5 points or more, this qualification can be kept for
the immediately following academic year if you proceed to a new registration, but not the score of the tests
of theory.

Copying or manifest plagiarism, Al included, of any task in the assessment will result in the impossibility of
passing the subject, subject to the appropriate disciplinary procedures. It must be taken into account that,
in accordance with article 13. d) of the University Student Statute (RD 1791/2010, of December 30), it is the
duty of the student body to abstain of the use or cooperation in fraudulent procedures in the evaluation
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tests, in the works that are carried out or in official documents of the university. Fraudulent practices will be
dealt with according to the "Protocol of action against fraudulent practices at the University of Valencia"
(ACGUV 123/2020): https://www.uv.es/sgeneral/Protocols/C83.pdflf you do not pass the course, the
laboratory practices will be optionally convalidable, as long as they have been carried out, for the next
academic year, as well as the qualifications of the laboratory work and seminar, but not the scores of the
written tests.
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