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Technical data

Substrate  Single-stranded DNA probes, length: 20 to 45 nucleotides

Test procedure  DNA extraction / PCR (approx. 60 min) / hybridisation (60 min) / fully automated evaluation; 
   total working time approx. 2 min per sample incl. DNA extraction with the direct method (with 40  
   samples per run)

Reagents  Ready for use 

Controls  DNA-negative control and other integrated controls

CE IVD label  Complete process incl. DNA extraction is validated

Test kit format  5, 10 or 20 slides, each containing 5 test fi elds, or 8 slides each containing 3 test fi elds

Order number  MN 5820 - 0505-V, - 1005-V, - 2005-V, -0803-V: EUROArray FV / FII+ / MTHFR Direct 

Related products MN 5821 - 0505-V, - 1005-V, - 2005-V, -0803-V: EUROArray FV / FII+ Direct
   MN 5822 - 0505-V, - 1005-V, - 2005-V, -0803-V: EUROArray FV Leiden Direct
   MN 5823 - 0505-V, - 1005-V, - 2005-V, -0803-V: EUROArray FII+ Direct
   MN 5824 - 0505-V, - 1005-V, - 2005-V, -0803-V: EUROArray MTHFR Direct

Clinical signifi cance

The EUROArray FV/FII+/MTHFR Direct is designed for the molecular genetic detection of the most important genetic risk factors 
for thrombophilia and hyperhomocysteinaemia.

Thrombophilia is an increased tendency for blood clotting. Deep and superfi cial venous thrombosis and thromboembolism of 
the brain, lung and coronary vessels are the most frequent causes of death. The main and most frequent genetic risk factors 
for thrombophilia are the factor V Leiden mutation (1691G>A) and the mutation 20210G > A in the factor II (prothrombin) gene. 
The mutated factor V can be only insuffi ciently inactivated by activated protein C (APC). This so-called APC resistance results in
an increased thrombotic tendency. The factor II (prothrombin) 20210G > A mutation is associated with both venous and arterial 
thrombosis and results in an increasing risk of thrombosis due to the elevated prothrombin plasma concentration. 

If these genetic risk factors are accompanied by other genetic predisposing gene variants such as polymorphisms 677 T or 
1298 C in the methylene tetrahydrofolate reductase (MTHFR) gene, the likelihood of developing thrombosis and thromo-
embolism increases further. These two variants in the MTHFR gene are associated with an increased homocysteine level (hyper-
homocysteinaemia), which increases the risk of thrombosis as well as that of neural tube defects, premature birth, misscarriage 
and implantation failure in in vitro fertilisation.

The EUROArray FV / FII+ / MTHFR Direct allows fast and simple determination of the point mutations factor V Leiden (1691G > A), 
factor II (prothrombin) 20210G > A and/or MTHFR 677C > T and 1298A > C in a single reaction. In the direct method whole-blood 
samples can be used directly without the need of DNA isolation, which saves time and costs.

EUROArray FV / FII+ / MTHFR Direct y

  Determination of the most important genetic risk factors for thrombophilia and hyperhomocysteinaemia in 

one test

 Direct use of EDTA blood – no separate DNA isolation required 

 Highest reliability of results due to the exclusion of interfering neighbouring mutations
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The test system is designed for the molecular genetic in vitro determina-
tion of point mutations or single-nucleotide polymorphisms (SNP) in the 
factor V gene (factor V Leiden, 1691G > A, rs6025), factor II (prothrombin) 
gene (20210G>A, rs1799963) and/or MTHFR gene (677C > T, rs1801133 and 
1298A > C, rs1801131). EDTA blood (direct method) or isolated genomic 
DNA from the patient are used as sample material. In the direct method 
genomic DNA from blood cells is prepared for polymerase chain reaction 
(PCR) by diluting the blood with the extraction solution provided in the 
test kit and incubating it for one minute. In the fi rst reaction step, one 
section of the factor V, one section of the factor II and/or two sections of 
the MTHFR gene are amplifi ed by PCR from the extract or, alternatively, 
from a genomic patient DNA sample. During their formation, the PCR pro-
ducts are labelled with a fl uorescent dye. In the second reaction step, the 
products are analysed using the microarray, which contains allele-specifi c 
immobilised probes in the form of small round spots that are comple-
mentary to the amplifi ed DNA. The specifi c binding (hybridisation) of the 
fl uorescence-labelled PCR product to the corresponding oligonucleotide 
probe is detected using a special microarray scanner. All spot signals are 
evaluated automatically using the EUROArrayScan software. For each pa-
rameter the genotype is deduced from the proportion of signals generated 
at the allele-specifi c probes.

Test principle

For direct use of EDTA blood, the sample is fi rst incubated with extraction solution 1 for one minute and then extraction solution
2 is added. For PCR an aliquot of the extract or alternatively a purifi ed DNA sample is mixed with the ready-made PCR reagents. 
The PCRs are incubated in the thermocycler and then, using the TITERPLANE technique, on EUROArray slides containing micro-
array BIOCHIPs. Scanning and evaluation are performed using the EUROArrayScanner (incl. EUROArrayScan software). This 
provides fully automated evaluation of EUROArray analyses and detailed documentation of results. 

Test performance

Sensitivity and specifi city

The test system was investigated using sample material precharacterised with a molecular genetic method.

Literature references

For 127 tested DNA samples the determinations were successful in all cases (100 %). For 122 analysed EDTA blood samples the 
determinations were also successful in all cases (100 %) using the direct method.

1. Burttis CA, Ashwood ER, Bruns DE. Clinical chemistry and molecular diagnostics. ElsevierInc (2006).
2. Herrmann FH, Salazar-Sanchez L, Schröder W, Grimm R, Schuster G, Jimenez-Arce G, Chavez M, Singh JR. Prevalence

 of Molecular Risk Factors FV Leiden, FV HR2, FII 20210G>A and MTHFR 677C>T in Different Populations and Ethnic Groups of

 Germany, Costa Rica and India. IJHG 1 33-39 (2001).
3. Mannucci PM, Franchini M. Classic thrombophilic gene variants. Thromb Haemost. 114(4) 2015.

Reference samples Reference method
Sensitivity with resp. 

to reference method

Specifi city with resp.

to reference method

109 (70 DNA and 39 blood samples) molecular genetic 100 % 100 %
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