
EUROArray

DNA microarray test systems for

molecular diagnostics (IVD)

 Multiplex analyses using EUROArray technology

 Simple test performance with ready-to-use reagents

 High result security due to various integrated controls

 Direct use of EDTA blood with EUROArray Direct: no separate

 DNA isolation required

 Fully automated standardised evaluation

 LIMS connection available
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What is a microarray and how does it work?

Principle of a DNA microarray

DNA microarrays consist of DNA molecules (probes) which are applied to a solid carrier material, such as glass, as micros-
copically small spots located at defi ned positions. The probes differ from one another by their DNA sequence – the order of 
their building blocks (nucleotides with the bases adenine, A; cytosine, C; guanine, G; thymine, T). When the DNA of a patient
contains segments that match the microarray probes, the complementary DNA regions bind together – they hybridise. This
binding is measured via a computer-aided reading and evaluated as a positive signal.

Sample preparation: DNA isolation

In order to investigate with a microarray if a patient‘s DNA 
contains particular sequences, the DNA must fi rst be extracted 
from the patient‘s blood. This is performed, for example, using 
DNA isolation kits.

Amplifi cation of patient DNA: polymerase

chain reaction (PCR)

The sections of DNA to be investigated are amplifi ed 
million-fold using the polymerase chain reaction (PCR). 
Two starter DNA molecules (primers) defi ne the region to 
be copied. If the patient DNA contains the corresponding 
section (target sequence), the primers bind and the target 
sequence is copied. This reaction is repeated many times, 
so that the DNA region between the primers is greatly 
(exponentially) amplifi ed. The resulting PCR products are 
labelled with a fl uorescent dye, which enables them to 
be detected subsequently by the microarray. If the target 
sequence is not present in the patient sample, then the 
primers cannot bind and the DNA is not amplifi ed. 

Analysis of PCR products on the microarray: 

DNA microarray hybridisation

The PCR products are incubated with the microarray. They are
fi rst mixed with a hybridisation buffer, which provides optimal 
conditions for binding of the PCR products to the complemen-
tary probes on the microarray. This binding is measured via
the fl uorescence signals emitted by the spots.

Two nucleotides fit
together to form a
base pair

DNA strands contain-
ing too few comple-
mentary nucleotides 
opposite each other do 
not bind together.

DNA strands with
complementary nucle-
otides opposite each
other bind together –
they hybridise.

Binding of PCR products to 
complementary DNA probes

of the microarray

DNA spotsCarrier material

No binding without
complementary PCR products

DNA spotsCarrier material

DNA isolationBlood sample Patient DNA

T C
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DNA building blocks Non-complementary DNA strandsComplementary DNA strands
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Microarrays from EUROIMMUN for simple and reliable diagnostics

EUROArrays in IVD quality

EUROIMMUN microarrays are based on BIOCHIP Technology. 
They consist of numerous single-stranded DNA probes with 
different sequences, which are applied to thin glass at de-
fined positions. Each BIOCHIP consists of up to 72 DNA 
spots and allows duplicate determinations of up to 36 differ-
ent DNA sequences, including controls. Through the combi-
nation of several BIOCHIPs in a reaction field, the number 
of DNA sequences detected can be increased further. Each 
EUROArray slide contains five test fields, enabling up to five 
samples to be analysed in parallel.

Save time and money with the “EUROArray

Direct“ procedure

For some parameters EUROIMMUN offers a rapid procedure 
in which DNA isolation is not necessary. The blood sample is 
incubated with extraction solution provided in the kit (E11 and 
E22, see fi gure). The DNA extract is used directly in the PCR.

Simple, uncomplicated and effortless

All PCR reagents supplied in EUROArray kits are ready for 

use, including the DNA polymerase and the validated spe-
cific primers. Thus, the number of pipetting steps is reduced 
to a minimum and laborious optimisation processes are 
eliminated. The PCR works reliably with minimal effort: the 
pre-prepared PCR reagents are simply combined, and the 
DNA is then added to this master mix.

The DNA microarray hybridisation is performed under ex-
act, standardised conditions using the proven TITERPLANE 

Technique. This procedure is simple and reliable. The sam-
ples (PCR products + hybridisation buffer) are pipetted onto 
the reaction fields of a reagent tray. The slides are then 
placed into the recesses of the reagent tray, whereby all 
BIOCHIPs come into contact with the liquids simultaneous-
ly. Thanks to the hydrophobic surroundings, the fluid drops 
remain stable on the hydrophilic reaction fields during the 
incubation and do not run into one another. After a one-
hour incubation period in the hybridisation station, the 
EUROArray slides are washed with special buffer solutions. 
The washing procedure is fast and uncomplicated: 10 slides 
are processed in just 5 minutes and can then be evaluated.

EUROArray slide and enlargement of a BIOCHIP

Incubate

Pipette samples

Reagent tray

Hybridisation station with four 
EUROArray slides

Place slide onto tray

1 hour

+

PCR master mix
Ready for use 
PCR reagents PCR

EUROArray EUROArray Direct

Blood 
volume

~ 200 µl 5 µl

Time
DNA isolation: approx. 
80 min for 40 samples

DNA extraction:
<  20 min for 40 samples

Costs For DNA isolation kit
No additional costs, extraction
solutions contained in kit

1 min

To be used 
directly for PCR

20 µl E2

5 µl Blood

20 µl E1

5 sec
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Fully automated standardised evaluation delivers fast and reliable results

With the EUROIMMUN Microarray Scanner and EUROArrayScan software, EUROArrays are evaluated easily, quickly and
objectively without the need to study complicated manuals. EUROArrayScan software can be integrated into EUROLabOffice 
and other laboratory information management systems (LIMS) without any difficulties. 

At the start of each run, the data for the samples to be examined are entered and are then transferred automatically into the 
working list by the software. After the incubated slides have been placed into the microarray scanner, the scanning procedure
is initiated simply by a mouse click. EUROArrayScan software evaluates all data fully automatically, produces a report and 
documents and archives all results.  Results for a EUROArray slide (up to five samples) are obtained in less than 20 seconds! 

Control Used to check whether ...

Hybridisation specificity control ... the PCR products have bound specifically to the DNA probes

Cross contamination control ... there was any cross contamination from one test field to the other

DNA positive control ... the patient DNA was intact and present in sufficient quantity

PCR positive control ... PCR was successful (functioning of primers and PCR conditions)

Mutation control
... non-disease-associated neighbouring mutations are present that might interfere with 
    the analysisy

Negative control (automatically included) ... the analysis was performed correctly and there are no false positives

Evaluation using EUROArrayScan (e.g. HLA-B27 Direct) Scanning a EUROArray slide (e.g. HLA-B27 Direct)

Reliability of analysis is ensured by many controls

PRODUCT OVERVIEW

EUROArray test systems Indication Order no. Features

NEW: Alzheimer‘s disease MN 5710-####-V Detection of the APOE gene variants ε2, ε3 and ε4

HLA-B27 Direct
Ankylosing 
spondylitisp y

MN 5110-####-V
Improved specificity: differentiation of non-disease-associated
HLA-B*27 alleles

HLA-B57 : 01 Direct
Abacavir 
hypersensitivityyp y

MN 5210-####-V Detection of all worldwide known HLA-B*57 : 01 alleles

HLA-Cw6 Psoriasis MN 5410-#### Detection of all worldwide relevant HLA-C*06 alleles

HLA-DQ2/DQ8 Coeliac disease MN 5310-#### Detection of all alleles relevant for HLA-DQ2/DQ8
Haemochromatosis

(4 SNP +) Direct

Haemochromatosis

(2 SNP +) Direct

Haemochromatosis

MN 5520-####-V

MN 5521-####-V

Detection of H63D, C282Y, S65C and E168X

Detection of H63D and C282Y

FV / FII + / MTHFR Direct

FV / FII + Direct

FV Leiden Direct

FII + Direct

MTHFR Direct

Thrombosis, 
thrombophilia

MN 5820-####-V
MN 5821-####-V
MN 5822-####-V
MN 5823-####-V
MN 5824-####-V

Detection of point mutations or single-nucleotide poly-
morphisms in the factor V gene (factor V Leiden, 1691G > A),
in the factor II (prothrombin) gene (20210G > A) and/or in the
MTHFR gene (677C > T and 1298A > C)

HPV

HPV detection / 
typing for cancer 
preventionp

MN 2540-####

Detection and differentiation of 30 anogenitally occurring
papilloma viruses for cancer prevention (cervical cancer);
comprises all high- and low-risk HPV subtypesp g yp

NEW: STI
Sexually transmit-
ted infections

MN 2830-####
Detection of up to 11 relevant sexuelly transmissible 
pathogens (bacteria, viruses, protozoa)p g p

Equipment Order no. Features

EUROArrayScan system YG 0601-0101
EUROIMMUN Microarray Scanner including EUROArrayScan
software

Hybridisation station (with one incubator insert)

Hybridisation station (with two incubator inserts)

YG 0615-0101
YG 0615-0101-1

For EUROArray hybridisation

TITERPLANE reagent tray ZM 9999-0105 Suited for parallel incubation of up to five EUROArray slides

####: For detailed information about available test kit formats see our product catalogue or the internet at www.euroimmun.com.
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Infection diagnosticsAutoimmune diagnostics Allergy diagnostics Antigen detection Molecular diagnostics Automation

The EUROArray APOE Direct is designed for the molecular genetic determination of the APOE alleles ε2, ε3 and ε4, especially 
within the framework of differential diagnosis and/or early identifi cation of late-onset sporadic Alzheimer’s disease and type III
hyperlipoproteinemia. Moreover, arteriosclerosis and other vascular diseases (coronary heart disease, stroke) are associated with
the presence of particular APOE alleles. Apolipoprotein E (ApoE) also plays an important role in lipometabolism, coagulation, the 
immune defense, and the protection from oxidation processes. ApoE binds to the amyloid-� peptid, which plays a central role in 
neurodegeneration in Alzheimer patients. The three different APOE alleles ε2, ε3 and ε4 result in three different isoforms of the
ApoE protein (E2, E3 and E4), whose amino acids differ at positions 112 and 158 as described below: E2: cysteine - cysteine; E3:
cysteine - arginine; E4: arginine - arginine.

The ε4 allele occurs in Alzheimer patients approximately 3 times as often as in the normal population (36.7 % vs. 13.7 %), whereas 
the ε2 allele occurs more seldom than in the normal population (3.9 % vs. 8.4 %). Correspondingly, carriers of the APOE-ε4 allele
have a higher risk of developing Alzheimer’s disease, while the ε2 allele is associated to a lower risk.

Relative risk of developing Alzheimer‘s disease in comparison to ε3/ε3 carriers:

In families with a history of late-onset sporadic Alzheimer’s disease, the risk of developing the disease and the average start of the 
disease depend strongly on the ε4 gene dose. 20 % and 84 years for non-ε4-carriers, 47 % and 76 years for heterozygous and 91 %
and 68 years for homozygous carriers of the ε4 allele. Alongside its diagnostic signifi cance, the determination of the APOE alleles 
is gaining more and more pharmacogenetic importance in the development of new Alzheimer medications.

EUROArray APOE Directy

Determination of the APOE gene variants εε2, εε3 and εε4 in one test

Highly reliable results owing to numerous intergrated controls

Direct use of EDTA blood: no separate DNA isolation required

The EUROArray APOE Direct allows fast and simple determination of the APOE gene variants ε2, ε3 and ε4 in a single test. The
direct method enables the direct use of whole blood samples and eliminates the need for time- and cost-intensive DNA isolation.

Clinical signifi cance

Diagnostic application

Technical data

Substrate Single-stranded DNA probes, length: 20 to 50 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 no. MN 5710 - 0505-V, - 1005-V, - 2005-V, -0803-V

εε2/εε2 εε2/εε3 εε2/εε4 εε3/εε3 εε3/εε4 εε4/εε4

< 0.1fold < 0.1fold < 2fold < 1fold < 3fold < 5 – 8fold
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Reference samples Reference method
Sensitivity with respect to 

the reference method

Specifi city with respect to 

the reference method

71 EDTA blood samples from blood donors, Germany molecular genetic 100  % 100  %

74 DNA samples from blood donors, Germany molecular genetic 100  % 100  %

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, two sections of the APOE gene are
amplifi ed by PCR from the extract or, alternatively, from a genomic patient
DNA sample. During their formation, both PCR products are labelled with
a fl uorescent dye. In the second reaction step, the PCR products are ana-
lysed using the microarray, which contains immobilised probes that are
complementary to the amplifi ed DNA. The specifi c binding (hybridisation)
of the fl uorescing PCR product to the corresponding microarray spot is
detected using the EUROIMMUN Microarray Scanner. All spot signals
are evaluated automatically using the EUROArrayScan software. For each
parameter the genotype is deduced from the proportion of signals gener-
ated at the allele-specifi c probes.

For direct use of EDTA blood, the sample is fi rst incubated with extraction solution 1 for one minute and then extraction solu-
tion 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 con-
taining microarray BIOCHIPs. Scanning and evaluation are performed using the EUROArrayScan system (Microarray Scanner 
incl. EUROArrayScan software). This provides fully automated evaluation of EUROArray analyses and detailed documentation
of results.

Test principle

Test procedure

Sensitivity and specifi city

Specifi city and sensitivity of the test system were determined with samples precharacterised using a molecular genetic method.

Robustness

Literature

For 304 tested DNA samples, the determination was successful in all cases (100  %). For 301 analysed EDTA blood samples the 
determinations were also successful in all cases (100  %) using the direct method.

1. Corder EH, Saunders AM, Strittmatter WJ, Schmechel DE, Gaskell PC, Small GW, Roses AD, Haines JL, Pericak-Vance MA. Gene
 dose of apolipoprotein E type 4 allele and the risk of Alzheimer’s disease in late onset families. Science. 1993 Aug 13;261(5123):921-3.
2. Liu CC, Kanekiyo T, Xu H, Bu G. Apolipoprotein E and Alzheimer disease: risk, mechanisms and therapy. Nat Rev Neurol. 2013
 Feb;9(2):106-18.
3. Rebeck GW, Reiter JS, Strickland DK, Hyman BT. Apolipoprotein E in sporadic Alzheimer’s disease: allelic variation and receptor
 interactions. Neuron. 1993 Oct;11(4):575-80.
4. Schaefer JR. Unraveling hyperlipidemia type III (dysbetalipoproteinemia), slowly. Eur J Hum Genet. 2009 May;17(5):541-2.

PCR (polymerase 
chain reaction)

DNA microarray 
hybridisation

Fully automated
evaluation

DNA extract
or sample

Blood sample

Direct method
(Extraction solutions 

1 + 2)
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EUROArray HLA-B27 Directy

Detection of all currently known HLA-B*27 subtypes and indication of the presence of the non-disease-

 associated alleles HLA-B*27:06 and HLA-B*27:09

High result safety due to various integrated controls

Direct use of EDTA blood – no separate DNA isolation required

The EUROArray HLA-B27 Direct allows fast and simple HLA-B*27 detection in a single reaction. In the direct method, full blood 
samples can be used directly without the need of separate DNA isolation.

Clinical signifi cance

Diagnostic application

Technical data

Substrate Single-stranded DNA probes, length: 20 to 50 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 no.  MN 5110 - 0505-V, - 1005-V, - 2005-V, -0803-V

The EUROArray HLA-B27 Direct is designed for the molecular genetic detection of disease-associated HLA-B*27 alleles. In total,
130 different subtypes (B*27:01 – B*27:105) have been described for HLA-B27, which differ only in some bases and can all be de-
tected together using the EUROArray HLA-B27 Direct.

The membrane-bound HLA-B27 protein is associated with the occurrence of several autoimmune diseases such as Bechterew’s
disease (spondylitis ankylosans, ankylosing spondylitis, AS), urethro-oculo-articular syndrome (Reiter’s disease, combination of 
symptoms from urethritis, conjunctivitis/uveitis, arthritis), reactive arthritis (para-/postinfectious arthritis), acute uveitis anterior or
acute iridocyclitis, periarthritis (periarthropathia) humeroscapularis, arthritis psoriatica (psoriasis arthritis) and juvenile idiopathic
arthritis. Enteropathies (chronic infl ammatory bowel diseases, IBD) are also associated with HLA-B*27.

There is a clear relationship between Bechterew’s disease and the presence of HLA-B27. Around 3 to 6 % of HLA-B*27 carriers 
develop ankylosing spondylitis. Around 90% of Bechterew’s disease patients are carriers of this tissue antigen, in particular
subtypes B*27:02, B*27:04 and B*27:05. The subtypes B*27:06 and B*27:09 on the other hand are not associated with Bechterew's
disease. Therefore, subtype differentiation is necessary for confi rmation of diagnosis in particular populations. This is provided by 
the EUROArray HLA-B27 at a very high level of quality.

Molecular genetic detection of HLA-B27 competes with the lymphocytotoxicity tests frequently used in the past. The antibodies
can cause cross reactions (with e.g. HLA-B27), which may produce false-negative results in immunophenotyping in low HLA-B*27
expression. Due to the use of allele-specifi c primers the molecular genetic detection of HLA-B*27 is more specifi c and sensitive
than serological methods.
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Reference samples Reference method
Sensitivity with resp. 

to reference method

Specifi city with resp. 

to reference method

100 EDTA blood samples1 from blood donors, Germany 
(13 precharacterised as HLA-B*27 positive, 37 precharacterised as HLA-B*27 negative)

molecular genetic 100 % 100 %

55 DNA samples2 from the “International Histocompatibility Working Group” (IHWG): “Sequence 
Polymorphism Reference Panel (SP Reference Panel)” and “HLA (Anthropology) Reference Panel“ 
(6 precharacterised as HLA-B*27 positive, 49 precharacterised as HLA-B*27 negative)

molecular genetic 100 % 100 %

1 The investigations were performed both with EDTA blood using the direct method and with DNA samples isolated from EDTA blood using the “DNA whole blood kit S CE IVD”. 2 This investigation 
was not performed for the direct method.

The EUROArray is an in vitro test for molecular genetic determination of 
disease-associated HLA-B*27 alleles in human genomic DNA. 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, two sections of the HLA-B gene and a
�-globin gene fragment as positive control are amplifi ed by PCR from the
extract or, alternatively, from a purifi ed genomic patient DNA sample. The
HLA-B gene sections are only amplifi ed if the sample contains an HLA-
B*27 allele. During their formation, all PCR products are labelled with a
fl uorescence dye. In the second reaction step, the PCR products are ana-
lysed using the microarray, which contains immobilised probes that are
complementary to the amplifi ed DNA. The binding (hybridisation) of the
fl uorescing PCR product to the corresponding microarray spot is detected
using the EUROIMMUN Microarray Scanner. All spot signals are evalu-
ated automatically using the EUROArrayScan software. A fl uorescence
signal on the HLA-B*27-specifi c spots indicates the presence of an HLA-
B*27 allele in the patient DNA.

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 con-
taining microarray BIOCHIPs. Scanning and evaluation are performed using the EUROArrayScan system (Microarray Scanner 
incl. EUROArrayScan software). This provides fully automated evaluation of EUROArray analyses and detailed documentation
of results.

Test principle

Test performance

Sensitivity and specifi city

The microarray test system detects all HLA-B*27 subtypes and indicates the possible presence of the non-disease associated sub-
types HLA-B*27:06 and HLA-B*27:09.

Robustness

Literature references

For 100 analysed EDTA blood samples the determinations were successful in all cases (100%) using the direct method. For DNA
samples the determinations were also successful in all cases (100 %) (n = 150).

1. Bowness P. HLA B27 in health and disease: a double-edged sword? Rheumatology (Oxford). 2002 Aug; 41(8):857-68.
2. EUROIMMUN AG. Stöcker W, Schlumberger W, Krüger C. Alle Beiträge zum Thema Autoimmundiagnostik. In: Gressner A,
 Arndt T (Hrsg.) Lexikon der Medizinischen Laboratoriumsdiagnostik. 2. Aufl age. Springer Medizin Verlag, Heidelberg (2012).
3. EUROIMUNN AG. Köhler S, Komorowski L, Stöcker W. Diagnosis of infl ammatory bowel diseases, more particularly ulcerative
 colitis. Deutsches Patent Nr. DE102004018418 (2005).
4. Khan MA, Mathieu A, Sorrentino R, Akkoc N. The pathogenetic role of HLA-B27 and its subtypes. Autoimmun Rev. 2007 Jan;
 6(3):183-9.
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EUROArray HLA-B57:01 Directy

Detection of all currently known HLA-B*57:01 subtypes

High result safety due to various integrated controls

Direct use of EDTA blood – no separate DNA isolation required

The EUROArray HLA-B57:01 Direct allows fast and simple HLA-B*57:01 detection in one reaction by including all currently known
HLA-B*57:01 alleles. In the direct method full blood samples can be used directly without the need of separate DNA isolation.

Clinical signifi cance

Diagnostic application

Technical data

Substrate  Single-stranded DNA probes, length: 20 to 50 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 no.  MN 5210 - 0505-V, - 1005-V, -2005-V, -0803-V

The EUROArray HLA-B57:01 Direct is designed for the molecular genetic detection of the HLA-B*57:01 allele associated with a 
hypersensitivity to the HIV chemotherapeutic agent abacavir. All HIV-infected patients, regardless of their ethnicity, should be
tested for the presence of HLA-B*57:01 before starting treatment with drugs containing abacavir sulphate (e.g. ZIAGEN tablets and
suspension, KIVEXA tablets and TRIZIVIR tablets). 

Around 8 % of people carry the HLA-B*57:01 allele (deviation range: Japanese 0.1 %, South Africans 19.6 %). It can be assumed that 
8 to 61 % of HIV patients who carry this allele and are treated with abacavir will develop a hypersensitivity to the drug within six 
weeks. Reactions have been proven to occur in 48 to 61 % of Caucasian, 8 to 16 % of black South African and 20 to 22 % of Hispanic
carriers undergoing treatment, compared to 0 to 4 % of individuals who do not carry the HLA-B*57:01 allele. 

When treated with abacavir, HIV patients with a hypersensitivity generally develop fever, exanthema and pruritus, sometimes also
gastrointestinal and respiratory problems, joint pain and increased liver/kidney parameters with a progressive course up to death,
especially with re-exposure.

In HLA-B*57:01-negative individuals the negative predictive value for (skin-test-confi rmed) hypersensitivity reactions (HSR) to
abacavir is virtually 100 %. However, individual cases of severe allergic reactions can occur despite HLA-B*57:01 negativity, so
patients must still be monitored accordingly.
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Reference samples Reference method
Sensitivity with resp. 

to reference method

Specifi city with resp. 

to reference method

75 EDTA blood samples1 from blood donors, Germany, (16 precharacterised as HLA-B*57:01 positive, 59
precharacterised as HLA-B*57:01 negative)

molecular genetic 100 % 100 %

85 DNA samples2 from the “International Histocompatibility Working Group” (IHWG): “Sequence Polymor-
phism Reference Panel (SP Reference Panel)” and “HLA (Anthropology) Reference Panel“, www.ihwg.org

molecular genetic 100 % 100 %

1The investigations were performed both with EDTA blood using the direct method and with DNA samples isolated from EDTA blood using the “QIAamp® DSP DNA Blood Mini Kit“ (QIAGEN). 2This
investigation was not performed for the direct method.

The test system is used for molecular genetic detection of HLA-B*57:01
alleles. 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
pretreating the blood with the extraction solutions provided in the test
kit according to a specifi c protocol. In the fi rst reaction step, one section
of the HLA-B gene and a �-globin gene fragment as positive control
are amplifi ed by PCR from the extract or, alternatively, from a purifi ed
genomic patient DNA sample. During their formation, all PCR products
are labelled with a fl uorescence dye. In the second reaction step, the PCR
products are analysed using the microarray, which contains immobilised
probes that are complementary to the amplifi ed DNA. The specifi c binding
(hybridisation) of the fl uorescing PCR product to the corresponding
microarray spot is detected using the EUROIMMUN Microarray Scanner.
If the patient DNA sample contains an HLA-B*57:01 allele, a fl uorescence
signal is generated at the HLA-B*57:01-specifi c spots. All spot signals are
evaluated automatically using the EUROArrayScan software.

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 microarray BIOCHIPs. Scanning and evaluation are performed using the EUROArrayScan system (Microarray Scanner
incl. EUROArrayScan software). This provides fully automated evaluation of EUROArray analyses and detailed documentation
of results.

Test principle

Test performance

Sensitivity and specifi city

Sensitivity and specifi city of the test system were determined with samples precharacterised using a molecular genetic method.

Robustness1

Literature references

111 DNA samples and 135 EDTA blood samples from blood donors were investigated twice. The determinations were successful
in 100 % (DNA samples) and 97 % (EDTA blood samples).

1. Berka N, Gill JM, Liacini A, O’Bryan T, Khan FM. Human leukocyte antigen (HLA) and pharmacogenetics: screening for HLA-B*57:01
 among human immunodefi ciency viruspositive patients from southern Alberta. Hum Immunol 73 (2012) 164-167.
2. Mallal S et al. HLA-B*5701 screening for hypersensitivity to abacavir. N Engl J Med. 2008 Feb 7; 358(6):568-79.
3. Martin MA1, Klein TE et al. Clinical pharmacogenetics implementation consortium guidelines for HLA-B genotype and abacavir
 dosing. Clin Pharmacol Ther. 2012 Apr; 91(4):734-8.
4. Norcross MA, Luo S, Lu L, Boyne MT, Gomarteli M, Rennels AD, Woodcock J, Margulies DH, McMurtrey C, Vernon S, Hildebrand
 WH, Buchli R. Abacavir induces loading of novel self-peptides into HLA-B*57: 01: an autoimmune model for HLA-associated drug 
 hypersensitivity. AIDS. 2012 Jul 17; 26(11):F21-9.
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EUROArray HLA-Cw6y

Only test worldwide for the specifi c detection of psoriasis-associated HLA-Cw6

High result safety due to various integrated controls

The EUROArray HLA-Cw6 allows fast and simple HLA-C*06 detection in a single reaction.

Clinical signifi cance

Diagnostic application

Technical data

Substrate Single-stranded DNA probes, length: 20 to 50 nucleotides  

Test procedure  PCR (approx. 60 min) / hybridisation (60 min) / fully automated evaluation;
   total working time approx. 1.5 min per sample (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 no. MN 5410 - 0505, - 1005, - 2005, -0803

The EUROArray HLA-Cw6 is designed for the detection of disease-associated HLA-C*06 alleles coding for the tissue antigen HLA-
Cw6. In total, 51 different subtypes (C*06:02:01:01 – C*06:55) have been described for HLA-Cw6, which differ only in some bases 
and can all be detected together using the EUROArray HLA-Cw6.

HLA-C*06 alleles are the genetic component for the predisposition to the autoimmune reactions that result in psoriasis. Total-
genome association studies have confi rmed that of all gene sites HLA-C shows the highest association with psoriasis, and HLA-
C*06 can be considered as by far the most powerful genetic marker for this disease. Around 67 % of psoriasis patients carry the 
HLA-C*06 allele compared to a prevalence of around 10 to 20 % for the HLA-Cw6 antigen in the general population. Caucasians 
with the HLA-C*06 allele have a 10-fold increased risk of developing psoriasis. 

In chronic infl ammatory skin diseases the determination of HLA-C*06 is of great signifi cance for differential diagnostics, since the 
presence of the HLA-Cw6 antigen is strongly associated with psoriasis vulgaris type 1 (OR 16.0) and psoriasis guttata (OR 33.6), but 
only comparatively weakly associated (OR 2.6) with type 2 psoriasis vulgaris. Type 1 psoriasis vulgaris has a more severe course
than type 2 psoriasis vulgaris. The occurrence of HLA-Cw6 is therefore associated with a severe course of psoriasis.
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Reference samples Reference method
Sensitivity with resp. 

to reference method

Specifi city with resp. 

to reference method

20 samples from blood donors, Germany, (10 precharacterised as HLAC*06 positive, 10 precharacterised 
as HLAC*06 negative)

molecular genetic 100 % 100 %

55 DNA samples from the “International Histocompatibility Working Group” (IHWG): “Sequence Poly-
morphism Reference Panel (SP Reference Panel)” and “HLA (Anthropology) Reference Panel“ (8 prechar-
acterised as HLA-C*06 positive, 47 precharacterised as HLA-C*06 negative), www.ihwg.org

molecular genetic 100 % 100 %

The EUROArray is an in vitro test for molecular genetic determination
of disease-associated HLA-C*06 alleles in human genomic DNA. In the
fi rst reaction step, one section of the HLA-C gene and a �-globin gene 
fragment as positive control are amplifi ed from a genomic patient DNA 
sample using the polymerase chain reaction (PCR). The HLA-C gene sec-
tion is only amplifi ed if the sample contains an HLA-C*06 allele. During 
their formation, all PCR products are labelled with a fl uorescence dye. In 
the second reaction step, the products are analysed using the microarray, 
which contains immobilised probes that are complementary to the am-
plifi ed DNA. The specifi c binding (hybridisation) of the fl uorescing PCR 
product to the corresponding microarray spot is detected using the EU-
ROIMMUN Microarray Scanner. A fl uorescence signal on the HLA-C*06-
specifi c spots indicates the presence of an HLA-C*06 allele in the patient 
DNA sample. The EUROArrayScan software automatically evaluates all 
spot signals and, on the basis of these data, gives out a test result.

The PCRs are fi rst incubated in the thermocycler and then, using the TITERPLANE technique, on EUROArray slides containing
microarray BIOCHIPs. Scanning and evaluation are performed using the EUROArrayScan system (Microarray Scanner incl.
EUROArrayScan software). This provides fully automated evaluation of EUROArray analyses and detailed documentation of 
results.

Test principle

Test performance

Sensitivity and specifi city

The test system detects all worldwide relevant HLA-C*06 alleles. The sensitivity and specifi city were confi rmed to be each 100 % 
using reference samples precharacterised by a molecular genetic method.

Robustness

Literature references

109 DNA samples from blood donors were investigated simultaneously in one test run. All determinations were successful.

1. Castelino M, Barton A. Genetic susceptibility factors for psoriatic arthritis. Curr Opin Rheumatol 22 (2010) 152-156.
2. Chang JH, McCluskey PJ, Wakefi eld D. Toll-like receptors in ocular immunity and the immunopathogenesis of infl ammatory eye
 disease. Br J Ophthalmol 90 (2006) 103-108.
3. Duffi n KC, Woodcock J, Krueger GG. Genetic variations associated with psoriasis and psoriatic arthritis found by genome-wide
 association. Dermatol Ther 23 (2010) 101-113.
4. Elder JT, Bruce AT, Gudjonsson JE, Johnston A, Stuart PE, Tejasvi T, Voorhees JJ, Abecasis GR, Nair RP. Molecular dissection
 of psoriasis: integrating genetics and biology. J Invest Dermatol 130 (2010) 1213-1226.

PCR (polymerase
chain reaction)

DNA microarray
hybridisation

Fully automated
evaluation

DNA sample

Prevalence

In the investigation of 100 randomly selected samples 18 % were positive. This value corresponds to the known prevalence of the 
marker in the Central European population.
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EUROArray HLA-DQ2/DQ8y

Detection of all fi ve subunits (DQA1*05, DQA1*02, DQB1*02, DQA1*03:01 and DQB1*03:02) relevant for 

 the HLA-DQ2/DQ8 genotype

High result safety due to various integrated controls

Precise and reliable diagnosis of coeliac disease in accordance with the latest ESPGHAN criteria

The EUROArray HLA-DQ2/DQ8 allows fast and simple HLA-DQ2/DQ8 detection for the identifi cation of a genetic predisposition for 
coeliac disease and other HLA-DQ2/DQ8-associated diseases.

Clinical signifi cance

Diagnostic application

Technical data

Substrate Single-stranded DNA probes, length: 20 to 50 nucleotides

Test procedure  PCR (approx. 60 min) / hybridisation (60 min) / fully automated evaluation; 
   total working time approx. 1.5 min per sample (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 no. MN 5310 - 0505, - 1005, - 2005, 0803

The EUROArray HLA-DQ2/DQ8 is designed for the molecular genetic detection of the disease-associated alleles HLA-DQA1 and
HLA-DQB1, which code for the two subunits of the heterodimeric human leukocyte antigens DQ2 (HLA-DQ2.2 and -DQ2.5) and
DQ8. The detection is important in the diagnosis of coeliac disease, since almost 100 % of coeliac disease patients are positive for 
either DQ2 (DQ2.2/DQ2.5) and/or DQ8. Although these markers are not particularly specifi c (around 50 % of the healthy population
is also positive for HLA-DQ2 (DQ2.2/DQ2.5) and/or -DQ8), the absence of these risk factors is an important criterion for the exclu-
sion of coeliac disease as they possess a high negative predictive value (NPV). The NPV is at least 98%. If neither DQ2.2, DQ2.5 nor 
DQ8 are detected in a patient, then coeliac disease can be virtually excluded.

The determination of HLA-DQ2 (DQ2.2/DQ2.5) and HLA-DQ8 is, above all, signifi cant for the following: doubtful biopsy results, 
ambiguous serology (especially in children under two years old), patients on a gluten-free diet with inconclusive diagnosis, clari-
fi cation of the genetic predisposition of fi rst-degree relatives of coeliac disease patients, and differentiation from other intestinal
diseases.
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Reference samples Reference method
Sensitivity with resp. 

to reference method

Specifi city with resp. 

to reference method

33 DNA samples from blood donors, Germany (different genotypes) molecular genetic 100 % 100 %

44 DNA samples from the “International Histocompatibility Working Group” (IHWG): “HLA-DQ/DP Ref-
erence Panel” and “Sequence Polymorphism Reference Panel“, www.ihwg.org, (different genotypes)

molecular genetic 100 % 100 %

The EUROArray is a test system for in vitro molecular genetic determina-
tion of disease-associated HLA-DQA1 and HLA-DQB1 alleles in human
genomic DNA. In the fi rst step of the analysis, in two parallel reactions,
several sections of the HLA-DQA1 and HLA-DQB1 genes are amplifi ed
from patient genomic DNA using polymerase chain reaction (PCR). For
each reaction, a fragment of the N-acetyltransferase 2 (NAT2) gene is
also amplifi ed as positive control. Amplifi cation of the HLA-DQA1 and
HLA-DQB1 gene sections only occurs if the sample contains one or more
of the alleles being investigated. During their formation, all PCR products
are labelled with a fl uorescence dye. In the second reaction step, the PCR
products are analysed using the microarray, which contains immobilised
probes that are complementary to the amplifi ed DNA. The specifi c bind-
ing (hybridisation) of the fl uorescing PCR products to the corresponding
microarray spots is detected using the EUROIMMUN Microarray Scanner.
A fl uorescence signal generated at the HLA-DQA1 or HLA-DQB1 specifi c
spots indicates the presence of an HLA-DQA1 or HLA-DQB1 allele in the
DNA sample of the patient, and possibly also the presence of DQ2.2,
DQ2.5 and/or DQ8. All spot signals are evaluated automatically using the
EUROArrayScan software.

The PCRs are fi rst incubated in the thermocycler and then, using the TITERPLANE technique, on EUROArray slides containing
microarray BIOCHIPs. Scanning and evaluation are performed using the EUROArrayScan system (Microarray Scanner incl.
EUROArrayScan software). This provides fully automated evaluation of EUROArray analyses and detailed documentation of 
results.

Test principle

Test performance

Sensitivity and specifi city

Specifi city and sensitivity of the test system were determined with samples precharacterised using a molecular genetic method.

Prevalence

Literature references

The prevalence for the coeliac-disease-associated genotypes DQ2.2, DQ2.5 and DQ8 in 101 randomly selected samples was 54 %.
This corresponds to the expected value of approx. 50 % in the Central European population.

1. Mubarak A, Spierings E, Wolters V, van Hoogstraten I, Kneepkens CM, Houwen R. Human leukocyte antigen DQ2.2 and celiac
 disease. J Pediatr Gastroenterol Nutr. 2013 Apr;56(4):428-30.
2. Costantini S, Rossi M, Colonna G, Facchiano AM. Modelling of HLA-DQ2 and its interaction with gluten peptides to explain
 molecular recognition in celiac disease. J Mol Graph Model 23 (2005) 419-431.
3. Husby S, Koletzko S et al. European Society for Pediatric Gastroenterology, Hepatology, and Nutrition guidelines for the diagnosis
 of coeliac disease. J Pediatr Gastroenterol Nutr. 2012 Jan;54(1):136-60.
4. Fallang LE, Bergseng E, Hotta K, Berg-Larsen A, Kim CY, Sollid LM. Differences in the risk of celiac disease associated with
 HLA-DQ2.5 or HLA-DQ2.2 are related to sustained gluten antigen presentation. Nat Immunol. 2009 Oct;10(10):1096-101. doi:
 10.1038/ni.1780. Epub 2009 Aug 30.

PCR (polymerase
chain reaction)

DNA microarray
hybridisation

Fully automated
evaluation

DNA sample
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EUROArray Haemochromatosis (4 SNP+) Directy

Determination of the most frequent haemochromatosis-associated point mutations in the HFE gene 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

The EUROArray Haemochromatosis (4 SNP+) Direct and EUROArray Haemochromatosis (2 SNP+) Direct allow fast and simple de-
tection of the four and two point mutations, respectively, in the HFE gene in one reaction. In the direct method full blood samples
can be used directly without the need of separate DNA isolation.

Clinical signifi cance

Diagnostic application

Technical data

Substrate  Single-stranded DNA probes, length: 20 to 50 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 no. MN 5520 - 0505-V, - 1005-V, - 2005-V, -0803-V: EUROArray Haemochromatosis (4 SNP+) Direct 

Related products  MN 5521 - 0505-V, - 1005-V, - 2005-V, -0803-V: EUROArray Haemochromatosis (2 SNP+) Direct

The EUROArray Haemochromatosis (4 SNP+) Direct is designed for the molecular genetic determination of the most important risk
factors for hereditary haemachromatosis.

Hereditary haemochromatosis is a genetically caused iron-storage disease and the most frequent autosomal (gender-independ-
ent), recessive inherited metabolic disorder. It results from increased resorption of iron in the upper small intestine. In affected
indivduals the disorder leads to an increase in the total iron content in the body from around 2 to 6 g (normal value) to up to 80 g. 
The iron is deposited in the liver, pancreas, spleen, thyroid gland, pituitary gland, heart and joints. In untreated patients irrevers-
ible damage occurs, resulting in an increased risk of cardiomyopathy, arthropathy, diabetes mellitus, liver cirrhosis and liver or
pancreas carcinoma.

Two mutations in the HFE (high iron) gene are directly associated with this disease. They lead to a loss or reduction of the function
of the Hfe protein. With a frequency of 90 %, amino acid substitutions C282Y and H63D are the most common mutations associated
with haemochromatosis. Further, there are two more rare mutations in the HFE gene that are also associated with the development 
of haemochromatosis. These cause either a change in the amino acid sequence (S65C) of the Hfe protein or early termination of 
protein synthesis (E168X).

Epidemiological studies show that 90 to 100 % of patients with haemochromatosis exhibit homozygous gene defects. Even a muta-
tion in one HFE allele is suffi cient to cause at least minor abnormalities in iron metabolism.
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The test system is exclusively designed for the molecular genetic in vitro 
determination of two or four point mutations (SNP) in the HFE gene. 
These point mutations are 187 C > G and 845 G > A for the 2 SNP test, and 
193 A > T and 502 G > T for the 4 SNP test. They are responsible for the 
following amino acid substitutions: H63D (187 C > G), C282Y (845 G > A), 
S65C (193 A > T) and E168X (502 G > T). 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 poly-
merase chain reaction (PCR) by pretreating the blood with the extraction 
solutions provided in the test kit according to a specifi c protocol. In the 
fi rst reaction step, several sections of the HFE gene are amplifi ed by PCR 
from the extract or, alternatively, from a genomic patient DNA sample. 
During their formation, the PCR products are labelled with a fl uorescent 
dye. In the second reaction step, the PCR products are analysed using the 
microarray, which contains immobilised probes that are complementary 
to the amplifi ed DNA. The specifi c binding (hybridisation) of the fl uoresc-
ing PCR products to the corresponding microarray spots is detected using 
the EUROIMMUN Microarray Scanner. The spot signals are evaluated 
automatically using the EUROArrayScan software and the genotype is 
determined from all four positions. 

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 microarray BIOCHIPs. Scanning and evaluation are performed using the EUROArrayScan system (Microarray Scanner 
incl. EUROArrayScan software). This provides fully automated evaluation of EUROArray analyses and detailed documentation 
of results. 

Test principle

Test performance

Sensitivity and specifi city

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

Robustness

Literature references

139 samples from blood donors were investigated. All determinations were successful.

1. Adams PC. Review article: the modern diagnosis and management of haemochromatosis. Aliment Pharmacol Ther. 2006 Jun
15;23(12):1681-91.

2. Adams PC. Epidemiology and diagnostic testing for hemochromatosis and iron overload. Int J Lab Hematol. 2015 May;37 Suppl
1:25-30.

3. Fuchs J, Podda M, Packer L, Kaufmann R. Morbidity risk in HFE associated hereditary hemochromatosis C282Y heterozygotes.
Toxicology. 2002 Nov 15;180(2):169-81. Appl Genet 51 (2010) 337-341.

4. Hanson EH, Imperatore G, Burke W. HFE gene and hereditary hemochromatosis: a HuGE review. Human Genome Epidemiology.
Am J Epidemiol. 2001 Aug 1;154(3):193-206.

Reference samples Reference method
Sensitivity with resp. 

to reference method

Specifi city with resp.

to reference method

139 EDTA blood samples, Germany molecular genetic 100 % 100 %
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DNA microarray
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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 full blood samples
can be used directly without the need of DNA isolation, which saves time and costs.

Clinical signifi cance

Diagnostic application

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 no. 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

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

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 genetic risk factors for thrombosis are the
factor V Leiden mutation (1691G>A), mutation 20210G > A in the factor II (prothrombin) gene and the polymorphisms 677C > T and 
1298A > C in the methylene tetrahydrofolate reductase (MTHFR) 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 thrombosis tendency. The factor II (prothrombin) 20210G > A mutation is associated with both venous and arterial
thrombosis. Due to the increased prothrombin plasma concentration, the heterozygous form alone causes an approximately 3 
times higher risk of deep venous thrombosis. Variants 677T and 1298C of the MTHFR gene result in a reduced enzyme activity. This 
can develop into an increased homocysteine level (hyperhomocysteinaemia), which is a risk factor e.g. for thrombosis.

EUROArray FV / FII+ / MTHFR Direct y

Determination of the most important genetic risk factors for thrombophilia 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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PCR (polymerase
chain reaction)

DNA microarray
hybridisation

Fully automated 
evaluation

DNA extract
or sample

Blood sample

Direct method
(extraction solution 

1 + 2)

The test system is designed for the molecular genetic in vitro determination
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 products 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 complementary to the
amplifi ed DNA. The binding (hybridisation) of the fl uorescing PCR product
to the corresponding microarray spot is detected using the EUROIMMUN 
Microarray Scanner. All spot signals are evaluated automatically using the
EUROArrayScan software. For each parameter the genotype is deduced
from the proportion of signals generated at the allele-specifi c probes.

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 con-
taining microarray BIOCHIPs. Scanning and evaluation are performed using the EUROArrayScan system (Microarray Scanner 
incl. EURO ArrayScan software). This provides fully automated evaluation of EUROArray analyses and detailed documentation 
of results.

Test principle

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 (2001) 33-39.
3. Mannucci PM, Franchini M. Classic thrombophilic gene variants. Thromb Haemost. 2015 May 28;114(4).

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 %

Robustness
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Simultaneous detection and typing of all 30 relevant anogenital HPV subtypes in one reaction

Differentiation between high- and low-risk HPV subtypes

Fully automated evaluation using the EUROArrayScan system

The EUROArray HPV contributes essentially to the early detection of cervix carcinoma. The test enables the simultaneous detection
and typing of all 30 relevant anogenital high-and low-risk HPV subtypes in a single reaction. The test system is based on the detec-
tion of viral oncogenes E6/E7, whose expression constitutes the basis for malign transformation of dysplasia.

Clinical signifi cance

Diagnostic application

Technical data

Substrate Single-stranded DNA probes, length: 15 to 50 nucleotides

Test procedure  PCR (approx. 60 min) / hybridisation (60 min) / fully automated evaluation; 
   total working time approx. 1.5 min per sample (with 40 samples per run)

Reagents Ready for use

Controls DNA-negative control and further integrated controls

CE IVD certifi cate Complete process incl. DNA extraction validated

Test kit format 5, 10 or 20 slides, each with 5 reaction fi elds or 8 slides, each with 3 reaction fi elds

Order no.  MN 2540 - 0505, - 1005, - 2005, - 0803

The EUROArray HPV is designed for the molecular diagnostic determination and typing of human papillomavirus (HPV), associated
with the development of dysplasia, particularly of cervix carcinoma (cervical cancer).

HPV direct detection tests play a particularly important part in the early detection of cervix carcinoma, alongside cytology (pap 
smear). While a pap smear detects cells of the cervical mucosa which are already changed, PCR (polymerase chain reaction)-based 
tests enable detection of HPV infections before they cause morphological changes in the cells. To date, 30 genital HPV types have
been described which are divided into two groups according to their oncogenic potential, namely high-risk and low-risk HPV. While
high-risk HPV can cause carcinoma and are detected in over 99 % of cervix carcinoma, low-risk HPV alone only occur in non-malign 
tissue changes. The WHO offi cially classifi ed the genotypes 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 and 66 as carcinogenic and 
therefore high-risk HPV. HPV 16 is detectable in 50 to 60 % and HPV 18 in 10 to 20 % of cervix carcinoma. Despite this, also further
HPV, like 26, 53, 68, 73 and 82 were detected in cervical carcinoma and therefore need to be considered high-risk HPV. The low-risk
viruses encompass HPV 6 and 11 as main cause of genital warts (Condylomata acuminata). Further low-risk types are 40, 42, 43, 
44, 54, 61, 70, 72, 81 and 89 (CP6108).

To evaluate the course and risk of an HPV infection, it is helpful to determine the subtype in addition to discriminating between
high- and low-risk HPV. This usually allows the differentiation between a new and a persisting infection and thus improves the 
individual risk assessment of a carcinoma.

EUROArray HPVy
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This test system is based on the multiplication of defi ned gene sections
of human papilloma virus and the subsequent determination through a
hybridisation reaction with immobilised DNA probes in a microarray sys-
tem. A DNA preparation of cervical smears from the patients is used as
sample material. In the fi rst reaction step, sections of the viral oncogenes
E6 and E7 of human papilloma virus present in the sample are ampli-
fi ed by polymerase chain reaction (PCR) using a multiplex primer system
and, at the same time, labelled with a fl uorescent dye. In a second step,
the products are detected using an oligonucleotide microarray. The spe-
cifi c binding (hybridisation) of a fl uorescently labelled PCR product to its
corresonding oligonucleotide probe is detected using the EUROIMMUN
Microarray Scanner. The EUROArrayScan software evaluates all spot sig-
nals automatically and deduces the test result.

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 EUROArrayScan system (Microarray Scanner incl. EURO-
ArrayScan software). This provides fully automated evaluation of EUROArray analyses and detailed documentation of results. 

Test principle

Test performance

Analytical specifi city

Analytical sensitivity

Evaluation

Literature reference

The specifi city of the test system is also ensured by the use of specifi c primer and probe systems for every HPV subtype to 
be detected. The PCR products of the different HPV subtypes do not show any cross reactivities on the probe of another HPV 
subtype when template DNA in a concentration range between the LOD and 2 million DNA copies is used.

Furthermore, cross reactions to the following microorganisms found in the anogenital region were experimentally ruled out: Bac-
teroides fragilis, Bifi dobacterium longum, Candida albicans, Chlamydia trachomatis, Clostridium perfringens, Corynebacterium 
amycolatum, Enterobacter cloacae, Enterococcus aerogenes, Enterococcus agglomerans, Enterococcus faecalis, Enterococcus 
faecium, Epstein-Barr virus, Fusobacterium equinum, Fusobacterium nucleatum, Herpes simplex virus 1 and 2, Lactobacillus 
acidophilius, Neisseria gonorrhoeae, Peptoniphilus harei, Streptococcus agalactiae, Trichomonas vaginalis.

The lower detection limit (limit of detection, LOD) of this test system depends on the HPV subtype and lies between 50 – 200 
DNA copies/reaction, in some cases beyond that. The LOD is the minimum detection limit. Therefore, a reduced number of DNA 
copies of the pathogen is usually detected.

A total of 188 clinical samples from two panels were investigated. Panel 1 (n = 115) had been stored in PreservCyt® Solution
and was pre-characterised with 5 different CE/IVD labelled HPV reference tests. For 114 samples (99.2 %) the EUROArray HPV 
yielded results which were 100 % in agreement with the results of one or several reference tests.

Panel 2 had been stored on Whatman FTA Elute Cards (n = 57) or unprocessed on cotton swabs (n = 16) and was pre-characterised 
with an HPV subtyping test. In total, the share of determinations which yielded a complete agreement of results or detected addi-
tional subtypes with the EUROArray only amounted to 92.5 %.

PCR (polymerase-
chain reaction)

DNA microarray
hybridisation

Fully automated
evaluation

DNA sample

1. Dickson EL, Vogel RI, Geller MA, Downs LS Jr. Cervical cytology and multiple type HPV infection: a study of 8182 women ages 
 31-65. Gynecol Oncol. (2014) Jun;133(3):405-8.
2. Clifford GM, Smith JS, Plummer M, Munoz N, Franceschi S. Human papillomavirus types in invasive cervical cancer worldwide:
 a meta-analysis. Br. J Cancer 88 (2003) 63-73.
3. Cogliano V, Baan R, Straif K, Grosse Y, Secretan B, El GF. Carcinogenicity of human papillomaviruses. Lancet Oncol. 6 (2005) 204.
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The EUROArray STI test systems provide PCR-based direct detection of up to eleven sexually transmitted pathogens. Timely detec-
tion of these pathogens and subsequent treatment can prevent consequential damage, which can lead to severe chronic diseases
or infertility. In addition to the direct consequences for the patient, infection with most of the above pathogens during pregnancy
can lead to intrauterine death, premature birth or damage to the foetus. Moreover, many pathogens can be transmitted to the
newborn during birth, causing severe postnatal infections.

PCR-based direct detection is particularly useful for the detection of sexually transmitted pathogens that are diffi cult or impossible
to cultivate (Chlamydia trachomatis, Mycoplasma, Ureaplasma, Treponema pallidum). Moreover, due to the amplifi cation of the 
pathogen DNA, infections with a reduced pathogen number can also be reliably identifi ed. The combined detection of all patho-
gens with the EUROArray STI test systems is especially useful for clarifying ambiguous clinical fi ndings, identifying asymptomatic 
infections as part of pregnancy healthcare, and identifying multiple infections with different sexually transmitted pathogens.

EUROArray STIy

Detection of up to 11 sexually transmitted pathogens in one reaction

Reliable identifi cation of multiple infections (including asymptomatic)

Fully automated and standardised evaluation with the EUROArrayScanner

Clinical signifi cance

The EUROArray STI test systems enable simultaneous determination of up to eleven sexually transmitted pathogens in one reaction.
The detection is highly specifi c and sensitive and offers an enormous time advantage over detection by culturing. The EUROArray 
STI test systems therefore contribute substantially to improving diagnosis of infections with sexually transmitted pathogens.

Diagnostic application

Technical data

Substrate Single-stranded DNA probes, length: 15 to 50 nucleotides
Test procedure PCR (approx. 60 min) / hybridisation (60 min) / fully automated evaluation

 Total working time approx. 1.5 min per sample (with 40 samples per run) 

Reagents Ready for use
Controls DNA negative control and further integrated controls
CE IVD certifi cate Complete process is validated
Test kit format 5, 10 or 20 slides, each with 5 reaction fi elds or 8 slides, each with 3 reaction fi elds
Order no. MN 2830- 0505, - 1005, - 2005, - 0803: EUROArray STI -11

(Chlamydia trachomatis (CT), Neisseria gonorrhoeae (NG), herpes simplex virus 1 (HSV-1), herpes 
 simplex virus 2 (HSV-2), Haemophilus ducreyi (HD), Mycoplasma genitalium (MG), Mycoplasma
 hominis (MH), Treponema pallidum (TP), Trichomonas vaginalis (TV), Ureaplasma parvum (UP),
 Ureaplasma urealyticum (UU))
 MN 2830- 0505-1, - 1005-1, - 2005-1, - 0803-1: EUROArray STI -7 (HD, MG, MH, TP, TV, UP, UU)

MN 2830- 0505-2, - 1005-2, - 2005-2, - 0803-2: EUROArray STI - CT/NG (CT, NG)
 MN 2830- 0505-3, - 1005-3, - 2005-3, - 0803-3: EUROArray STI - CT/NG/TP/TV (CT, NG, TP, TV)
 MN 2830- 0505-4, - 1005-4, - 2005-4, - 0803-4: EUROArray STI - 6 (CT, NG, HSV-1, HSV-2, TP, TV)
 MN 2830- 0505-5, - 1005-5, - 2005-5, - 0803-5: EUROArray STI - HSV-1/2 (HSV-1, HSV-2)
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The EUROArray STI test systems are based on the multiplication of de-
fi ned gene sections of the pathogens and subsequent determination
through a hybridisation reaction with immobilised DNA probes in a mi-
croarray system. In the fi rst reaction step, specifi c DNA sections from the
pathogens present in the sample are amplifi ed by polymerase chain reac-
tion (PCR) using a multiplex primer system and, at the same time, labelled
with a fl uorescent dye. In a second step, the products are detected using
an oligonucleotide microarray. The specifi c binding (hybridisation) of a
fl uorescently labelled PCR product to its corresponding oligonucleotide
probe is detected using a special Microarray Scanner (EUROIMMUN).
The EUROArrayScan software evaluates all spot signals automatically and
deduces the test result.

The PCRs are incubated in the thermocycler and then, using the TITERPLANE technique, on EUROArray slides containing 
microarray BIOCHIPs. Scanning and evaluation are performed using the EUROArrayScan system (Scanner incl. EUROArrayScan
software). This provides fully automated evaluation of EUROArray analyses and detailed documentation of results.

Test principle

Test performance

Analytical sensitivity

Evaluation

The lower detection limit (limit of detection, LOD) of the EUROArray STI-11 depends on the pathogen and lies between 10 and 100
DNA copies/reaction. The LOD is the minimum detection limit. Usually fewer DNA copies of the pathgen are detected.

In an evaluation study, 325 smears and 134 urine samples were analysed using the EUROArray STI-11. There was a good agree-
ment with the precharacterisation. In many cases, additional pathogens that were not included in the precharacterisation were
detected. These additional fi ndings were verifi ed by independent tests.

Analytical specifi city

Literature

The specifi city of the EUROArray STI-11 is ensured by the primer and probe design and by the defi ned PCR and hybridisation 
conditions. The PCR amplifi cation products from the different pathogens do not show any cross reactivity with probes for other 
pathogens when template DNA is used at concentrations ranging from the LOD to 2 million copies. Further, it was experimentally 
verifi ed that there are no cross reactivities with 28 microorganisms found in anogenital regions.

1. Bignell C, Ison CA. Gonorrhoea. Sex Transm Inf 2006; 82: 6-9.
2. Marais NF, Wessels PH, Smith MS, Gericke A, Richter A. Chlamydia trachomatis, Mycoplasma hominis and Ureaplasma urealyti-
 cum infections in women. Prevalence, risks and management at a South African infertility clinic. J. Reprod. Med. Mar; 36: 161-164
 (1991).
3. World Health Organization: Laboratory diagnosis of sexually transmitted infections, including human immunodefi ciency virus.
 Geneva: World Health Organization; 2013.
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EUROArray test systems Indication Order no. Features

NEW: APOE Direct Alzheimer‘s disease MN 5710-####-V Detection of the APOE gene variants ε2, ε3 and ε4

HLA-B27 Direct
Ankylosing
spondylitis

MN 5110-####-V
Improved specificity: differentiation of non-disease-associated
HLA-B*27 alleles

HLA-B57 :01 Direct
Abacavir 
hypersensitivity

MN 5210-####-V Detection of all worldwide known HLA-B*57:01 alleles

HLA-Cw6 Psoriasis MN 5410-#### Detection of all worldwide relevant HLA-C*06 alleles

HLA-DQ2/DQ8 Coeliac disease MN 5310-#### Detection of all alleles relevant for HLA-DQ2/DQ8

Haemochromatosis 

(4 SNP+) Direct

Haemochromatosis 

(2 SNP+) Direct

Haemochromatosis

MN 5520-####-V

MN 5521-####-V

Detection of H63D, C282Y, S65C and E168X

Detection of H63D and C282Y

FV / FII+ / MTHFR Direct

FV / FII + Direct

FV Leiden Direct

FII+ Direct

MTHFR Direct

Thrombosis, 
thrombophilia

MN 5820-####-V
MN 5821-####-V
MN 5822-####-V
MN 5823-####-V
MN 5824-####-V

Detection of point mutations or single-nucleotide poly-
morphisms in the factor V gene (factor V Leiden, 1691G > A),
in the factor II (prothrombin) gene (20210G > A) and/or in the 
MTHFR gene (677C > T and 1298A > C)

HPV

HPV detection / 
typing for cancer 
prevention

MN 2540-####
Detection and differentiation of 30 anogenitally occurring
papilloma viruses for cancer prevention (cervical cancer); 
comprises all high- and low-risk HPV subtypes

NEW: STI
Sexually transmit-
ted infections

MN 2830-####
Detection of up to 11 relevant sexuelly transmissible 
pathogens (bacteria, viruses, protozoa)

Equipment Order no. Features

EUROArrayScan system YG 0601-0101
EUROIMMUN Microarray Scanner including EUROArrayScan
software

Hybridisation station (with one incubator insert)

Hybridisation station (with two incubator inserts)

YG 0615-0101

YG 0615-0101-1
For EUROArray hybridisation

TITERPLANE reagent tray ZM 9999-0105 Suited for parallel incubation of up to five EUROArray slides

####: For detailed information about available test kit formats see our product catalogue or the internet at www.euroimmun.com.

PRODUCT OVERVIEW

EUROArray: DNA microarray test systems for molecular diagnostics (IVD)
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