
Analysis and Consulting        Biotechnology and Biomolecules        Food Safety, Environment and Genetics        Innovation and Consumers        Value Chain, Processing and Aquaculture

Matís Ltd.    •    Vínlandsleið 12    •    113 Reykjavík    •    Iceland    •    Tel +354 422 5000    •    Fax +354 422 5001    •    matis@matis.is    •    www.matis.is

DNA Profiling of the Icelandic Horse
Identification power
Parental testing with the FengurPrint™ genetic markers is highly accurate. A wrong 
candidate father can be excluded in over 99,99% of the cases if the DNA identity of the 
mother is known and with over 99,7% certainty if the DNA identity of the mother is  
unknown. The DNA test is easily done by using a swab sample from the nose or by  
collecting hair (fig.1).

Landmark project
The Icelandic Farmers’ Association and Matis have collaborated in DNA testing of over 
15.000 horses in Iceland with DNA registration in the WorldFengur database. Matis  
is offering DNA profiling of Icelandic horses in Europe in order to establish DNA  
identity of the horses and for parental testing. The overall process for DNA profiling  
and registration in the WorldFengur database is shown by the following scheme:

 �     
 

 �    
 

 �  

Horse owners may obtain DNA profiling with a swab or hair sample. Collected samples 
are sent to Matis for analysis. Matis then sends the profile results to the WorldFengur 
database. The owner can access the results through the database where the DNA  
profile is compared with the profiles of the claimed parents.

Biological background
Today DNA FengurPrint™ represents a set of 17 
genetic markers. These 17 markers have been  
approved by ISAG (International Society for 
Animal Genetics). Each marker has two copies, 
one from each parent and the DNA fingerprint 
of offsprings match the DNA fingerprint of their 
parents. Each copy of any given marker (an allele) 
is represented by a letter and a colour. The DNA 
fingerprint profile of any horse can be shown by 
a series of letters, two for each of the 17 markers, 
generating an individual DNA FengurPrint™ 
barcode (see figure below).  

Fig.1
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QualityMeter
Rapid quantification of specific spoilage bacteria in fish
Eyjólfur Reynisson, Sveinn Haukur Magnússon, Árni Rafn Rúnarsson, Hélène L. Lauzon, Viggó Þór Marteinsson 

Correlation of Pseudomonas species 
quantification in fish fillets using real-time 
PCR and cultivation.

Correlation of Photobacterium phosphoreum
quantification in fish fillets using real-time
PCR and cultivation.

 
Specific spoilage bacteria are the cause of 
quality deterioration of lean fish during stor- 
age. 

Background QualityMeter
The spoilage process of fish has 
been a research topic for scientist 
for many years. Soon after catch 
the deterioration of the fish flesh 
starts. In the beginning, the 
spoilage process is orientated by 
endogenous enzymes from the fish 
and lipid oxidation but soon enough 
bacteria take over.

The fish spoilage is a complicated 
process of interactions between 
bacteria, raw material and the 
environment. Number of bacterial 
species thrives in a spoiling fish but 
research has shown that some of 
them are more active spoilers than 
others, contributing more to the 
staling smell and off-flavours of 
spoiled fish. These have been 
named specific spoilage organisms.

Information on the quantity of 
these bacteria in fish can therefore 
be used to estimate the freshness 
of the fish. The spoilage bacteria 
multiply gradually during storage 
and determination of their quantity 
provides unbiased information on 
the quality of the fish.

Matís has been developing rapid 
methods for quantification of these 
bacteria in fish, focusing on Pseudo-
monas species and Photobacterium 
phosphoreum.

By applying real-time PCR the 
detection time has been reduced 
from 3 days down to 5 hours as 
compared to conventional cultiva-
tion.

The key to the QualityMeter lies in 
the genetic material of the bacteria.
By utilization of genetic information 
it was possible to pinpoint unique 
genetic sequences, only found in 
these bacteria. The QualityMeter 
targets these regions.

The method development included 
several steps beginning with 
biomarker search, then testing of 
specificity and sensitivity, reagents 
optimization, sample preparation 
adjustments and finally, testing of 
real samples in storage trials.

The method is now being tested at 
our collaborators in Europe through 
the EU funded project Chill-On. The 
aim is to demonstrate that the 
method can be used at different 
locations and by different personnel 
and thereby proving sufficient assay 
robustness for commercialisation of 
a testing kit.

The test kit will be commercialised 
as QualityMeter for numerical 
evaluation on fish freshness within 
5 hours.

The project is funded by the sixth 
framework program of EU, AVS 
R&D Fund of Ministry of Fisheries in 
Iceland and Technology Develop-
ment Fund of Rannís.


