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B-Globin StripAssay

In healthy adults 97-98% of total hemoglobin (Hb) is HbA,
consisting of two a-globin and two B-globin polypeptides (a232).
The B-globin chains are encoded by three exons separated by
two introns (IVS-1, IVS-2) on chromosome 11. A considerable
number (>200) of defects in the -globin gene has been identified,
many of which cause structural abnormalities, such as
Hb S (sickle cell hemoglobin), Hb C or Hb E, or lead to impaired
B-globin synthesis, known as B-thalassemia (B-thal). Two types
of B-thal mutations are distinguished, depending on whether
- they lead to a reduction (B*) or an absence ([30) of B-globin
synthesis. The clinical manifestations of 3-thal show a tremendous
diversity, which correlates with the underlying genetic defects.
The most severe and transfusion-dependent state (3-thal major)
is caused by the inheritance of two [30 alleles. Individuals, who
have inherited a single B-thal allele (BO or B*), have B-thal minor,
which is often a clinically asymptomatic state. The diverse
phenotypes ranging between B-thal major and 3-thal minor constitute
B-thal intermedia, which results from the inheritance of either p*/p*
or B+/[30. All these various disorders (hemoglobinopathies) are
a major public health problem, particularly in Mediterranean
countries, the Middle East, India, Asia and parts of Africa. For
the large majority of affected individuals there is only supportive
management but no ultimate cure. Health authorities therefore
focus on prevention programs based on heterozygous carrier
screening and prenatal diagnosis. Since only a few p-globin
alleles are prevalent in each at-risk population, large-scale
screening programs are feasible, but require simple and
automated test procedures.
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B-Globin StripAssay:

Viennal ab offers reliable and convenient reverse-hybridization assays
tailored to population-specific mutations in the Mediterranean region
(MED), the Middle East and India (IME) and Southeast Asia (SEA).

B-Globin StripAssay MED: 22 mutations covering >90%
of B-globin defects found in Mediterranean countries

B-Globin StripAssay IME: 22 mutations covering >90%
of B-globin defects found in the Middle East and India

B-Globin StripAssay SEA: 22 mutations covering >90%
of B-globin defects found in Southeast Asia

Each B-Globin StripAssay provides ready-to-use reagents for 20
tests. The entire assay can be accomplished in less than 6 hours,
and may be carried out manually or largely automated.

Principle of the assay:

The B-Globin StripAssay is based on reverse-hybridization of
biotinylated PCR products to a parallel array of allele-specific
oligonucleotides immobilized on membrane teststrips. The StripAssay
provides ready-to-use reagents for completion in four easy steps:

e Rapid and convenient isolation of genomic DNA from
anticoagulated blood.

e Single multiplex PCR for the amplification of relevant -globin
gene sequences.

e Hybridization of biotinylated amplification products to
oligonucleotide probes on the teststrip.

¢ Detection of specifically bound mutant and wild-type alleles by
visible enzymatic color reaction.

Interpretation of results:
For each polymorphic position, one of three possible staining

patterns may be obtained:

1. wild-type probe positive: normal genotype

2. wild-type and mutant probe positive: heterozygous genotype
(carrier individual)

3. mutant probe positive: homozygous mutant genotype
(affected individual)
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NON MUTANT HETEROZYGOUS HOMOZYGOUS
MUTANT

Mutations covered by the Viennalab 3 -Globin StripAssays:

Sequence B -thal
Position alteration type | MED | IME |SEA
- 101 C>T + X
-87 C>G + X
- 3] A>G ar X
-30 T>A + X
-29 A>G + X
-28 A>G + X
cap+l A>C + X X
initiation cd | ATG>AGG 0 X
cd b5 -CT 0 X X
cd 6 G>A (HbC) - X
cd 6 A>T (HbS) - X X
cd 6 -A 0 X
cd 8 -AA 0 X X
cd 8/9 +G 0 X X X
cd 15 TGG>TGA 0 X
cd 15 TGG>TAG 0 X X
cd 16 -C 0 X
cd 17 A>T 0 X
cd 19 A>G (Hb Malay) + X
cd 22 7bp deletion 0 X
cd 26 HbE G>A - X
cd 27 G>T (Hb Knossos) + X
cd 27/28 HC 0 X
cd 30 G>C 0 X
IVS 1.1 G>A 0 X X
IVS 1.1 G>T 0 X X
IVS 1.5 G>C + X X X
IVS 1.6 >C i X X
IVS 1.110 G>A F X X
IVS1.116 ™G 0 X
IVS 1.130 G>C 0 X
VS 1-25 25bp deletion 0 X
cd 36/37 -T 0 X
cd 39 C>T 0 X X
cd 41/42 -TTICT 0 X X
cd 43 G>T 0 X
cd 44 -C 0 X X
cd 71/72 +A 0 X
cd 89/90 -GT 0 X
cd 90 G>T 0 X
cd 95 +A 0 X
IVS 2.1 G>A 0 X X X
IVS 2.654 C>T + X
IVS 2.745 C>G 4 X X
IVS 2.848 C>A + X
cd 121 G>T 0 X
619bp del exon 3 deletion 0 X
B -Globin StripAssay MED Cat.no.: 4-130
B -Globin StripAssay IME Cat.no.: 4-140
B -Globin StripAssay SEA Cat.no.: 4-150

Further StripAssays are available or under development for:
a-Globin (thalassemia), Cardiovascular Disease (CVD), Familial
Mediterranean Fever (FMF), Gaucher Disease, Haemochromatosis,
Sugar Intolerance (lactose, fructose), Pharmacogenetics, Cancer.
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