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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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Abstract 
Cod of two size groups (initial weight 120 grams and 600 grams) were fed, in triplicate, for 12 weeks diets containing 10.0%, 13.5%, 
21.2%, 24.5% and 27.7% lipid in dry matter. Dietary lipid did not a�ect growth (SGR), condition factor (CF), �llet yield, lipid content in 
liver or lipid content in �llet. In the smaller �sh, FCR was reduced with increased diet lipid. The Heposomatic index (HSI) in the 600 
grams �sh was not a�ected by the lipid content of the diet but dietary lipid content signi�cantly a�ected the HSI in the smaller �sh. 
This indicates that the lipid tolerance of Atlantic cod, with respect to the e�ect on HSI, is size depended.

Materials and Methods
Diets:
The composition of the diets is shown in Table 1.
The diets were fed according to appetite and uneaten feed collected in Trial 2

Fish and conditions:
Trial 1: 550 – 800 grams, 15 �sh per 650l tanks in triplicate at 30-34‰ salinity and 10-11 degrees C
Trial 2: 120 – 250grams, 60 �sh per 650l tanks in triplicate at 30-34‰ salinity and 11-12 degrees C.

Weighing and sampling:
Fish was individually weighed and fork length measured every four weeks during the trial periods after two days starving. 10 �sh 
were sacri�ced at start, gutted to measure gutted weight, hand �lleted to measure �let yield. Liver weight was registered as well as 
the weight of intestines without liver. The same procedure was repeated on �ve �sh from each tank at the end. Same �sh samples 
were used for chemical analyses.

Introduction
Existing results on the e�ect of dietary lipid on Heposomatic index (HSI) in Atlantic cod are inconclusive  and most of the conclusions 
are drawn from trials with �sh <300 gram (.(Lie et al. 1986, 1988 and 1989; Hemre et al. 2000; Rosenlund et al.2004; Grisdale-Helland 
et al. 2007 and Hatlen et al. 2007). General recommendations today is that Atlantic cod of all sizes should be fed low (< 15%) lipid 
diets.
The present study was undertaken  to investigate the e�ect of di�erent lipid content in iso-nitrogenous diets on di�erent quality 
measurements in cod of di�erent size, as well as on growth.

Results and discussion
There were minor e�ects of lipid content in the diet on most of the parameters registered, except on the HIS (Figure 2) and feed 
conversion ratio (FCR) (Values not shown)in the small �sh in Trial 2. There was however no e�ect of lipid content on the HSI in the 
bigger �sh in Trial 1(Figure 1). This is in fact in agreement to critical analyses of the existing literature.

Conclusion
 Atlantic cod can grow well on diets with up to 28% lipid.
 High energy, due to high lipid content, seems to lower FCR in Atlantic cod.
 High lipid diets increase HIS in small cod but not in cod over 600 grams.
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Lipid tolerance of Atlantic cod

Diet no. CP % in DM CL % in DM Ash % in DM DE MJ/kg

17347 52 10 9

18348 51 14 8

19349 50 21 8

20350 50 25 8

21351 50 28 8

Figure 2: e�ect of lipid on HSI in Trial 2

Figure1: e�ect of lipid on HSI in Trial 1
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