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One fine day in the lab... by Leonid Schneider

gene. So how did this mitochondrial allele 
become fixed in the mite population? As it 
turned out, a particular feature of the mi-
tochondria of this T. urticae strain, hetero-
plasmy, is important for the emergence of 
resistance in a population. Heteroplasmy 
is the presence of more than one organel-
lar genome sequence in the same individual 
cell, in this case the single nucleotide vari-
ation of either a cytosine or an adenine in 
the gene encoding cytochrome b.

The marble picture
This crucial observation prompted Van 

Leeuwen and his colleagues to take a clos-
er look at the mechanism of this particular 
kind of non-Mendelian inheritance. Specif-
ically, it allowed them to link mitochondri-
al genotype and the bifenazate resistance 
phenotype. The percentage of mutant hap-
lotypes in individual mothers to a large ex-
tent determined the variation in their prog-
eny. Once this heteroplasmy was found and 
characterised in different individual mites, 
all that remained was to estimate the aver-
age number of mitochondrial copies passed 
on from mother to offspring. “It’s like taking 
ten marbles [of two different colours] from 
ten thousand,” if the mother has a known 
resistance genotype, then the variation in 
the offspring can be measured. “With these 
results it is possible to calculate, as a per-
centage, how big the sample of marbles [of 
either colour] is that you have taken out of 
the pool.”

From these models, Van Leeuwen re-
alised that T. urticae mothers do not pass 
ten thousand DNA copies to their offspring, 
but only a few hundred. “The lower the 

amount [of DNA] which is passed through, 
the higher the risk for resistance develop-
ment,” but also the potential for sampling 
error. This phenomenon, ‘genetic bottle-
necking’, means that mitochondrial geno-
type frequencies can be very different from 
generation to generation, especially in con-
ditions ideal for rapid selection (such as in 
the presence of a chemical like bifenazate). 
So Van Leeuwen can explain not only how 
T. urticae is targeted by bifenazate, but also 
why resistant mites quickly gain a foothold 
in field populations. 

So what’s next for Van Leeuwen and his 
group? Understanding why bifenazate spe-
cifically targets spider mites will be an im-
portant milestone. “If we can understand 
why it is so specific, we can use this tech-
nology to make other molecules which 
are similarly specific.” Another project for 
the future is a larger study to find out how 
widespread resistance to bifenazate is in 
the field. For farmers and growers, who 
need to know how best to use the battery 
of chemicals at their disposal to make the 
most money, this kind of information is like 
gold dust. 

Genome sequence in progress
T. urticae has been chosen as a model 

organism for Chelicerates and its genome 
is now being sequenced, to be unveiled in 
early 2009. Its release will fuel interest in 
research on spider mites and their chemi-
cal control, particularly on the nuclear-en-
coded target-sites and enzymes mites use to 
degrade acaricides. Exciting times ahead, 
then, for agricultural sciences in Ghent.

WILLIAM TEALE

 MOUSE!
I said MOUSE!

NEW

creative bioscience solutions

Affinity chromatographic 
system for the removal of 
endotoxin contaminations 
from proteins, antibodies, 
enzymes and DNA.
Specifications
– Best LPS removal rate (affinity purification)
  Highly specific LPS-binding ligand

– Best protein recovery rate
  Minimized sample loss

–  Wide LPS variability
  Endotoxin removal from broad range of   
  bacteria strains

–  High reliability
  Endotoxin removal widely independent   
  from pH, ionic strength and temperature

–  High reusability
  Decreases costs and saves resources

Portfolio
– EndoTrap blue / red
 for research use and lab scale processes
– EndoTrap HD
 for biomanufacturing and large scale 
 processes

EndoTrap® family
Endotoxin removal system

www.profos.de

Profos AG 
Josef-Engert-Str. 11
D-93053 Regensburg, Germany 
tel +49 (0) 941.9 42 62 46
fax +49 (0) 941.9 42 62 20
endotrap@profos.de
www.endotrap.de
www.endograde.de

EndoGrade™ Ovalbumin
Endotoxin conc. < 1EU/mg

Is your ovalbumin  
contaminated with LPS?

Profos’ EndoGrade™ Ovalbumin for
 In-vivo applications 
  e.g. injection, aerosolization 

 In-vitro applications 
  e.g. proliferation assays

Ensure accurate results!
Specifications
– Source  Chicken Egg White
– Purity (SDS-Page)  > 98%    
– Max. solubility  20 mg/ml
– Form  Lyophilized, contains no salts

LT_508_28_33.indd   33 04.09.2008   10:21:11


