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Case Study 
 

 
Investigating inherited factors in attractiveness to biting insects 
 
In October 2012 the Sir Halley Stewart Trust awarded a grant of £34,696 over one year to 
support a pilot project investigating inherited factors in attractiveness to biting insects. 
 
The premise for the research was that, if the study showed a positive correlation between pairs 
of genetically identical twins and insect attractiveness, then there maybe the potential for larger 
follow-up studies and ultimately the production of novel natural insect repellents.  Such 
repellents might help in the control of mosquitos and the diseases they spread, such as the 
malaria carrying Anopheles species mosquitoes in Africa. 
 
The grant was awarded to 
Professor John Armour at the 
University of Nottingham School 
of Biology, who delivered the 
project in partnership with 
colleagues at the London School 
of Hygiene and Tropical 
Medicine (LSHTM), Rothamsted 
Research and the University  
of Florida. 
 
The Trust is delighted to report 
the pilot project has indeed 
revealed a genetic link with 
mosquito bites. 
 
The text below is from an LSHTM press release in April 2015 regarding the project’s exciting 
findings. 

 
 

Twins experiment reveals genetic link with mosquito bites 

The likelihood of being bitten by mosquitoes could be down to our genes, 
according to a study carried out on twins.  

Research from the London School of Hygiene & Tropical Medicine found, for the first time, an 
underlying genetic component to how attractive we are to mosquitoes and this is likely to be caused 
by genetic control of our body odour. 

Although this was a pilot study, it provides exciting information which may allow us to understand 
more about how our intimate relationship with mosquitoes has evolved. Ultimately the finding could 
result in the development of better ways to control mosquitoes and the diseases they transmit.  

The findings are published in PLOS ONE and build on previous research where it was shown that 
attractiveness to insects is based on differences in body odour. People who are less attractive to 
mosquitoes produce natural repellents. It seems that this trait is genetically controlled. 
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A series of trials using 18 identical and 19 non-identical female twins showed that identical twin pairs 
were more similar in attractiveness to mosquitoes than non-identical twin pairs. The extent to which 
genes play a part – the level of heritability – in the trait for being attractive or not to mosquitoes was 
found to be at a similar level (0.83) as that associated with height (0.8) and IQ (0.5-0.8).  

Funded by the Sir Halley Stewart Trust, the pilot study was carried out in collaboration with the 
University of Nottingham, Rothamsted Research and the University of Florida. TwinsUK assisted 
with recruitment of the sets of twins.  

In the experiment, Aedes aegypti, dengue mosquitoes, were released into a Y-shaped tube which 
divides into two sections. They were allowed to fly down either side towards the odour from the study 
participants’ hands to see which twin they were most attracted to.  

Female mosquitoes display preferences for the smell of certain people when they choose who to bite 
to feed on the blood which they require to reproduce. For example, pregnant women are more 
attractive to Anopheles gambiae (the principal malaria vector in Africa) than their non-pregnant 
counterparts, and people with a greater body mass also appear to be more attractive to mosquitoes 
and midges. Diet is often suggested as an explanation, with anecdotes about eating garlic or 
drinking beer to keep mosquitoes away. However, there is no clear and consistent dietary 
explanation.  

Senior author Dr James Logan, Senior Lecturer in Medical Entomology at the London School of 
Hygiene & Tropical Medicine, said: “By investigating the genetic mechanism behind attractiveness to 
biting insects such as mosquitoes we can move closer to using this knowledge for better ways of 
keeping us safe from bites and the diseases insects can spread through bites. If we understand the 
genetic basis for variation between individuals it could be possible to develop bespoke ways to 
control mosquitoes better, and develop new ways to repel them. In the future we may even be able 
to take a pill which will enhance the production of natural repellents by the body and ultimately 
replace skin lotions.”  

ENDS 

VIDEO AVAILABLE: https://www.youtube.com/watch?v=8Es9SUECPlc 
PHOTO: Twins Alana and Lisa Macfarlane recreate the mosquitoes experiment - Twins experiment 
LINKS TO PAPER:- 
http://www.plos.org/wp-content/uploads/2013/05/pone-10-4-Fernandez-Grandon.pdf 
http://dx.plos.org/10.1371/journal.pone.0122716 

For more information or to request interviews please contact the London School of Hygiene & 
Tropical Medicine press office on +44(0)20 7927 2802 or email press@lshtm.ac.uk  

Notes to Editors: 
1. The twins in the study were all post-menopausal women to eliminate variation introduced by 

sex or phase of menstruation. 

About the London School of Hygiene & Tropical Medicine 
The London School of Hygiene & Tropical Medicine is a world-leading centre for research and 
postgraduate education in public and global health, with 3,900 students and more than 1,000 staff 
working in over 100 countries. The School is one of the highest-rated research institutions in the UK, 
and was recently cited as the world’s leading research-focused graduate school. Our mission is to 
improve health and health equity in the UK and worldwide; working in partnership to achieve 
excellence in public and global health research, education and translation of knowledge into policy 
and practice. www.lshtm.ac.uk 
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