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Teaching advice 

 
Resistance to HIV 

 
HIV and AIDS are typically taught within the context of health education and sex education 
in the lower grades of the secondary schools and focus on immunology. The teaching 
materials presented are based on previous knowledge about immunology (like e.g. infection 
and replication cycles of HIV) as well as basic knowledge about genetics (genes, DNA, 
genetic Code, protein biosynthesis, etc.) and it is therefore recommended to use the materials 
in higher grades. The topic is placed into an evolutionary context and the students are enabled 
to solve an authentic problem. The aim of this exercise is to illustrate evolutionary 
mechanisms (mutation, variation, selection) as well as to give insights into the methods of 
scientific inquiry (e.g. making comparisons, formulating hypotheses and testing hypotheses). 
Furthermore, this exercise supports the teaching of scientific inquiry because pupils are 
encouraged to join scientists, who investigated the phenomenon of resistance against HIV.  
The exercise “Resistance against HIV” is offered in two versions, a paper-and-pencil version 
and a computer-based version. The choice of version is dependent on the technical facilities of 
the school in particular on availability of computers.     
 
 
Resistance to HIV (Paper-and-pencil material without computer) 
 
In the paper-and-pencil version the pupils are asked to compare DNA sequences, identify the 
mutation, hypothesize on the effect of the mutation and test their hypotheses by translating the 
DNA sequences into amino-acids. 
                                                                                                                       
Exercise 1a (material 1) presents original sequences of the CCR5-gene from the gene database 
of NCBI (GenBank®: www.ncbi.nlm.nih.gov), each sequence comprising about 1000 
nucleotides. The start codon and the stop codon are coloured in order to indicate that the 
sequences are complete. Because a free comparison of the nucleotides is time-consuming, the 
‘working area’ is reduced to a sequence of 191 nucleotides which contains the mutation. The 
working area is highlighted and the spacing is enlarged in order to achieve a better readability. 
It is important to advise the students to closely follow the instructions in exercise 1a. The 
comparison starts at the first nucleotide of the working area (forward direction). The students 
have to mark differences in both sequences exactly at the point where they occur (in this case 
at the respective nucleotides). Then the students continue to compare from the end of the 
working area backwards and differences are to be marked as well. (Advice: in addition to the 
deletion a point mutation can be found as well) 
In exercise 1b, the students are advised to address the different kinds of mutations – deletion, 
insertion and substitution – and to discuss their effects on gene expression.  
Exercise 3 deals with material 2, which presents the same sequences as material 1 and 
therefore has the same highlighted working area. This exercise focuses on the translation of 
the nucleotide sequence into an amino acid sequence and for that purpose the working area is 
organized into triplets (including lines for the abbreviation of the amino acids). The decision 
to provide the students with a nucleotide sequence at the end of the working area which is 
coloured– but not divided into triplets – was made in order to let the sequences appear similar 
to the students and therefore to prevent students to jump to conclusions. The present DNA-
sequences represent the coding DNA-strands in 5’-3’-direction, therefore they resemble the 
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sequences of the respective mRNA-strands (except for the substitution of thymidin and 
uracil), so that the (RNA-) code can be applied directly.    
The additional exercise 4 deals with the variability of the CCR5-gene and with the inheritance 
of the different alleles and their effects.   

    
Possible course of the lesson (ca. 90 min.) 
 
• Introduction – clarification of the background information 
• Exercises 1-3 (group work), discussion in the classroom 
• Exercise 4, discussion in the classroom 
 
Resistance to HIV (with use of a personal computer) 
 
The computer-based version of the material can be used as an alternative or as a supplement 
to the paper-and-pencil material. It makes use of a scientific program for sequence analysis 
(GeneDoc), which is available as freeware (www.nrbsc.org/gfx/genedoc/) and easy to handle. 
The DNA sequences can be researched in the internet (GenBank®, www.ncbi.nlm.nih.gov) – 
the research can be done in preparation of the class by the teacher or with a little help from the 
teacher by the pupils themselves during the lesson (allow extra time).  
Instructions for both applications are attached to the exercises (students’ version) and to the 
information material ‘Resistance to HIV – research and analysis of molecular data’ (extended 
version) and can be found on the respective web pages.  

 
Possible course of the lesson (ca. 90 min.) 
 
• Introduction – clarification of the background information 
• (Online research of the DNA sequences by the pupils and creation of a dataset; allow extra 
time) 
• Exercise 1 (sequence analysis) with Pc, discussion in the classroom.  
• Exercise 2 – discussion in the classroom 
• Exercise 3 (translation), discussion in the classroom 
• (Online research of further DNA sequences by the pupils and enlargement of the dataset; 
allow extra time) 
• Exercise 4, discussion in the classroom 
      
The materials support the development of different competencies of the pupils (examples):  
 
Science knowledge  
The students make use of their pre-knowledge (e.g. RNA/DNA, the genetic code, protein 
biosynthesis) and apply it to an authentic problem related to HIV.  
 
Scientific inquiry 
Guided by hypotheses, the pupils work on a scientific problem and apply the methods of 
scientific inquiry (testing hypotheses, making comparison, researching DNA sequences, using 
a program for sequence analysis).   
 
Argumentation  
The pupils make use of evidence (from DNA sequencing) to explain the fact that some people 
who were exposed to HIV did not get infected. 

http://www.evolution-of-life.com/�
http://www.nrbsc.org/gfx/genedoc/�
http://www.ncbi.nlm.nih.gov/�

	Teaching advice
	Resistance to HIV
	Science knowledge
	Scientific inquiry
	Argumentation

