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           new  
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Prerequisites: 
EITHER SBS502 Fundamentals of 
Neurobiology OR SBC402 Biomedical 
Pharmacology.  It is essential that students 
have taken one of these modules. 
 

Co-requisites: 
 
none 

 
 

Total Student Study Time: 

 

 
22 hours of lectures  one assessed computer-based exercise, three in-class MCQ tests  

 

Module description: 

 

 
This module provides a survey of the molecular components and processes that modulate 
neurotransmission in the nervous system, support integration of environmental signals, and confer 
plasticity on neurons and nervous systems. Topics covered include: role of neuropeptides and other 
neuromodulators; mechanisms by which drugs of abuse (e.g. cannabis) affect brain function; 
mechanisms of learning and memory; mechanisms of phototransduction, olfaction, touch and 
hearing in animals; genetic and epigenetic mechanisms that support behavioural variation and 
adaptation.  
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Aims: 

 

 
Specific aims 
To extend concepts introduced in the level 5 module Fundamentals of Neurobiology, 
where nervous systems were presented as “hard-wired machines” that are built from 
neurons whose electrical properties are largely determined by voltage-gated ion 
channels that they express.  A major aim of Neuroscience: Molecules To Behaviour will 
be to introduce the molecular components that confer plasticity on neurons and nervous 
systems, leading to higher functions of the brain such as learning and memory.  

 
Generic aims 

To facilitate acquisition of knowledge and understanding of selected topics in the field of 
neuroscience. 
To provide an introduction to the principles and applications of research techniques in 
neuroscience. 
To provide the foundations for postgraduate level studies in the field of neuroscience. 
To introduce students to neuroscience and neurogenetics research at QMUL. 
 

 

Intended Learning Outcomes: 

 

Knowledge and understanding of molecular and cellular mechanisms that can modulate 
the function of neural circuits, with particular focus on mechanisms of synaptic plasticity 
such as LTP and LTD. 

 
 
 
 
 
 

Knowledge and appreciation of how research on model organisms has improved our 
understanding of the neural basis of behaviour. 

 

Knowledge and understanding of mechanisms of action of drugs of abuse (e.g. cannabis, 
heroin). 

 

Knowledge and understanding of a) evolutionarily conserved genetic and neural 
mechanisms underlying behaviour, and b) independently evolved “convergent” neural 
mechanisms (e.g. mechanisms of phototransduction in insects and mammals). 

 

Knowledge and understanding of selected topics in neuroscience: e.g. Neuropeptides and 
social behaviour; Courtship behaviour; Sensory systems (olfaction, hearing etc); impact of 
genomics on molecular neuroscience and the study of behaviour. 

 

 

 
Core academic skills: 
 
The module will enhance students’ understanding of molecular signalling pathways 
underpinning many biomedical disciplines beyond the ‘core’ neuroscience of this module.  
Students will also benefit from the multidisciplinary nature of contemporary neuroscience, 
with selected topics illustrating the importance of cutting-edge techniques from molecular 
biology to analysis of whole-animal behaviour. 
 
 

 

 
Personal and key skills: 
 
Extracting information from and recognizing controversies in the scientific literature. 
Lab/computer workshop will develop data handling and presentation skills. 
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Assignments/Coursework: 

 

 
Coursework (20%) consists of one assessed practical plus assessed assignments 
completed in class. 
 

 

Attendance and Late submission of work: 

 

 
Attendance is monitored using clickers and is required at all sessions in all parts of this 
course.  Students who fail to attend at least 75% of each type of session may be barred 
from the final examination.  
 

 

Assessment: 

 

 
Assessment methods: 
 
Assessment methods: Coursework (20%) and an examination paper in May (80%) 
 
Examination paper rubric: 
 
Answer 3 questions, at least one from each of two sections. Duration: 3 hours 
 
Mark Scheme/Qualifying Rules: 
A module mark of 40% or above is required to pass this module.  
 

Re-assessment method: synoptic 
 
Laboratory work:  one computer/laboratory session 
 
Oral:   
 
Project:   
 
Continuous Assessment Based on attendance requirement:  
 
Dissertation: 
 
Composite Written Exam:  
 

 
 

Learning and teaching methods: 

 

 
11 x 2 lectures per week (= total of 22 lectures). 1 x 3 hour computer-based lab session. 3 in- 

class clicker exams, additional feedback through use in class of clickers. 
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Syllabus Plan: 

 

 
1. Introduction: from molecules to behaviour.  

2. Neuropeptides and other Neuromodulators 

3. Simple learning circuits 

4. Mammalian learning, memory and the hippocampus;  

5. NMDA receptors and long-term potentiation (LTP) as a mechanism of synaptic plasticity.  

6. Mechanisms of synaptic depression 

7. Mechanisms of photoreception 

8. Chemo-, thermo- and mechanoreception 

9. Hearing and the sense of equilibrium 

10. Integration at the level of the genome and epigenome 

11. Neurogenetics of human behaviour 

 
 

 
 

Indicative Basic Reading List: 

 

 

“Neuroscience” by Purves et al. Sinauer, 4th Edition, 2007 ISBN 0878936971. 

The module is not tied to a single textbook, and selected readings, including papers 
from the primary literature, will be announced by the lecturers 

 

 


