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Welcome to the third update on the CNAP Artemisia Research Project. If you are new to the project you can find out 
more about our research to produce high-yielding varieties of Artemisia annua on our website at www.cnap.org.uk. 

Update on plant screening for high-yielding traits
 

We have now screened 18,000 plants from our breeding populations for their artemisinin content using newly 
developed, high throughput analyses.  Our tests have identified individuals with yields significantly higher than 
existing varieties.  These plants are being assessed using detailed gene and metabolite profiling to understand the 
traits that lie behind their high yields and characterise their genetics.  Cross breeding experiments will determine 
whether their high yields are a genetically stable feature and convert them into new lines for field testing. 

Genetic screening
 

Not all the useful genetic diversity in our Artemisia plants will be revealed 
as traits, so trait screening is being complemented by screening at the 
DNA level.  Our genetic screen applies a technique known as 
heteroduplex mapping to Artemisia for the first time.  This technique 
hunts through the plant’s genome and picks out novel variation in target 
genes, which have been identified as important in a programme of gene 
discovery (see below).  Around 9,000 plants have now been screened in 
this way.  When potentially beneficial mutations are detected, their effect 
on artemisinin yield will be assessed.

Gene discovery
 

We are using a range of approaches to identify genes with the potential to 
impact artemisinin yields. For example, genes might be selected for 
investigation if they are known to affect relevant aspects of plant 
physiology in other species.  Alternatively, they could be selected if their 
activity coincides with periods of artemisinin production.  Most genes are 
selected on the basis of multiple lines of evidence.  Around 30 genes will 
eventually be chosen as target genes and these will be subjects for 
genetic screening.

 

Molecular tools for plant breeding
 

We are looking for highly variable regions of DNA positioned close in the genome to genes of interest.  These regions 
can act as molecular markers, enabling us to recognise plants that have inherited the desired genetic make up as early 
as five weeks after planting.  This capability will greatly accelerate the plant breeding process.  Further genetic 
mapping using techniques such as QTL (quantitative trait loci) studies will help us understand more about the genes 
that underlie good agronomic performance.  For example, we can study how genetics and environment interact to 
affect performance.  This is important to ensure that our new varieties perform well in various Artemisia growing 
regions around the world 

We have identified a number of genes with the potential to 
affect plant yields
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Our screening process has successfully picked out individual 
plants with high artemisinin yields



Events
 

In October we will be hosting the Artemisinin Enterprise Conference, co-sponsored by the Roll Back Malaria 
Partnership. This event will focus on the role of the Artemisinin Enterprise and the new technologies that the 
Enterprise partners are developing for introduction into the ACT supply chain. Check the events page of our website 
for further details.

The project exhibited at the Royal Society’s Summer Science Exhibition in July. “The pharma farmers: can plant 
genetics bring us more affordable malaria medicines?” was on show in central London from 30 June to 3 July. 

Around 2000 visitors saw our exhibit at London’s Royal Society
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Our work featured in a poster entitled "The Artemisinin Enterprise-new sources of artemisinin to reduce economic 
barriers to ACT access." at the 2nd East African Health and Scientific Conference 26-28th March, Arusha, Tanzania. 

Dr Teresa Penfield spoke on "Increasing artemisinin yield in Artemisia annua” at the 4th EPSO Conference, “Plants for 
Life.” 22-26 June, Toulon, France. 

Dr Thilo Winzer presented a poster “"Heteroduplex Mapping in the medicinal plant Artemisia annua" at the 
"International Symposium on Induced Mutations in Plants". 12-15 August, Vienna, Austria.

Dr Maggie Smallwood gave a talk entitled “Fast track breeding of Artemisia annua for artemisinin yield at “Plants & 
People: mutual dependence in the 21st Century.” PhD Symposium of the Zurich-Basel Plant science centre. 6 June, 
Zurich, Switzerland.

Media
 

Since the last newsletter, the project has featured in Chemistry World, RealHealthNews and the York Press and received 
broadcast coverage on Al Jazeera and BBC Radio York.




