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PAG10 Investigation using a data logger OR computer modelling
 10.1 Investigating DNA structure using RasMol

Investigating DNA structure using RasMol						TEACHER/TECHNICIAN	Notes for all OCR PAG activities
· These practical activities are not controlled assessments, do not need to be carried out under exam conditions and can take place as part of normal teaching and learning.
· Students can collaborate during the activities but each student must individually demonstrate competence in each of the practical skills being assessed (see Practical Skills below). 
· It is possible for a student to achieve some but not all of the practical skills involved in an activity (and this can be recorded as individual skills achieved or not achieved in the OCR PAG Tracker).
· The practical activities can be adapted by the Centre to make use of the materials and equipment available in the Centre. If adaptations are made to this practical, please be aware that this may affect the practical skills and/or assessment criteria covered. 
· Centres are free to carry out alternative practical activities to fulfil any of the required practical skills / assessment criteria (see below for those covered in this practical activity).
· Centres should trial each activity before giving it to students. 



Introduction
Software, such as RasMol or PyMol, can be used to observe the structure of proteins and nucleic acids at the molecular level. By viewing and manipulating the structures in 3D it can help students to better understand the different features of nucleic acids and proteins.

Aims and skills covered
· To use RasMol to observe and investigate the structure of DNA.

Intended class time
· 1 hour

Practical Skills
· 1.2.1 (c) Follow written instructions
· 1.2.1 (d) Make and record observations/measurements
· 1.2.1 (e) Keep appropriate records of experimental activities
· 1.2.1 (f) Present information and data in a scientific way
· 1.2.1 (g) Use appropriate software and tools to process data, carry out research and report findings 
· 1.2.1 (j) Use a wide range of experimental and practical instruments, equipment and techniques appropriate to the knowledge and understanding included in the specification
· 1.2.2 (a) Use of appropriate apparatus to record a range of quantitative measurements (length) 
· 1.2.2 (l) Use of ICT such as computer modelling, or a data logger to collect data, or use of software to process data

CPAC
1 and 4

Links to the specifications
Biology A
· 2.1.3 (a) The structure of a nucleotide as the monomer from which nucleic acids are made
· 2.1.3 (d)(i) The structure of DNA (deoxyribonucleic acid)

Biology B
· 2.1.4 (a) The structure of a nucleotide as the monomer from which nucleic acids are made
· 2.1.4 (c)(i) The structure of the DNA molecule, including a review of the evidence for complementary base pairing (Chargaff’s rules)

Mathematical Skills
M0.1 Recognise and make use of appropriate units in calculations
M0.2 Recognise and use expressions in decimal and standard form

Chemicals
Not applicable for this activity.

Equipment (per group)
· Computer with RasMol installed
· Access to the internet 
· Printer

Health and Safety
Students will carry out this activity using computers. There should be no health and safety concerns relating to the use of Display Screen Equipment (DSE) due to the short duration of the activity.

Notes
· Before this investigation can be carried out, you will need to download the molecular modelling software RasMol, available for free from http://rasmol.org/ 

· Students will be given instructions for how to use RasMol, but should have a good understanding of the structure of DNA.

· Students may find it useful to carry out a hands-on modelling activity, for example using MolyMods, as a prequel to this activity. 

· [bookmark: _GoBack]The Protein Data Bank (PDB) https://www.rcsb.org/pdb/home/home.do , and possibly the nucleic acid data bank http://ndbserver.rutgers.edu/, should have been discussed before using RasMol. 

· Students should work individually if possible, though groups of 2 or 3, taking turns to use the programme and produce different images, is feasible.

· An additional sheet on useful commands to use in RasMol has also been produced. 

· On some computers .gif and .bmp export will not work. If this is the case for you we suggest three alternative solutions:
· Export as a PostScript and view with Adobe Acrobat or other suitable software.
· Print directly to the default printer by choosing Print from the File tab.
· Take a screen grab of the RasMol window and paste this into PowerPoint or other suitable software.

Answers to extension questions
Answers to the extension questions on student sheet are available on Interchange in the Science Coordinator Materials area. 




Records
As evidence for the Practical Endorsement:
· Students should not need to re‐draft their work but rather keep all their notes as a continuing record of practical activity.
· Students should: 
· use the PDB to retrieve the file of interest and collect information
· use RasMol to manipulate the PDB file 
· produce one (or more) detailed image(s) of the structure of DNA using RasMol, which clearly shows the key features of this molecule.

In preparation for the indirect assessment of practical skills in the written examinations, and to help students develop their understanding of the underlying biological theory, students should answer the extension questions and ensure that their data are recorded appropriately, for example the correct format of tables, graphs, units and significant figures.

Document updates
V1.0	15 May 2016	 Original version
V2.0         17 Feb 2020   	Answers removed from teacher document and added to separate file on Interchange. No other changes have been made.

This document may have been modified from the original – please check the master version on the OCR qualification page if in doubt.
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