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HLA-DQB1 Hybridization Assay
DELFIA 

Diabetes Reagents

This assay is intended for scientific research use only. Not for use in diagnostic
procedures.

This assay should only be used by investigators certified by Wallac Oy.

These instructions for use apply to the following reagents:

Product
number Description DQB1 alleles recognized by

the probe

AD0127 Eu-DQB1*0602, 0603 probe *0602-3, 0607-8, 0610-11,
0613-15, 06042

AD0128 Sm-DQB1*0603, 0604 probe  *0603-4, 0607-8, 0614,
0617

AD0129 Tb-DQB1 Control probe all alleles
AD0130 Eu- DQB1*0302 probe *0302, 0304-5, 0307-8
AD0131 Sm-DQB1*0301 probe *0301, 0304, 0309

Basic set

AD0132 Tb-DQB1*02 probe *0201–3

AD0150 Eu-DQB1*0601 probe *0601
AD0151 Sm-DQB1*04, 05 probe *0305, 04, 05
AD0152 Tb-DQB1*0301, 0303 probe *0301, 0303, 0306, 0309-10
AD0153 Eu-DQB1*04 probe *03051, 04
AD0154 Sm-DQB1*05011 probe *05011
AD0155 Tb-DQB1*0502, 0504 probe *0502, 0504, 0610

Extension
set

Complementarity to DQB1-
probes

AD0137 Bio-DQB1 Hybridization control Complementary to AD0127-
AD0132 probes

Controls

AD0156 Bio-DQB1 extension
Hybridization control

Complementary to AD0150-
AD0155 probes

                                           
 DELFIA is a registered trademark of Wallac Oy.
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INTRODUCTION

The basic set of five sequence specific oligonucleotide probes contains reagents to define
the presence of HLA-DQB1*02, 0302, 0301, 0602 and 0603 alleles. The extension set
contains six sequence specific oligonucleotide probes defining the presence of HLA-
DQB1*0303, 04, 05 and 0601 alleles. The additional alleles recognized by these probes
are presented above.

A consensus sequence specific probe (Tb-DQB1 Control) is included in the basic set to
control the success of the PCR1 (polymerase chain reaction) amplification. The
biotinylated hybridization controls containing the complementary sequences of the probes
can be used as artificial positive samples to control the success of the hybridization
reaction.

The assay is based on DNA amplification of HLA-DQB1 alleles and lanthanide(III) chelate
labeled DNA probes specific for the alleles described above. Analysis of the amplified DNA
is performed by collecting the biotin labeled DNA fragments onto streptavidin-coated
microtitration wells, denaturing the collected fragments, and hybridizing them with
lanthanide(III) chelate labeled probes (1).

Due to their unique properties, lanthanide(III) chelates provide a sensitive label
technology. The DELFIA®  technology utilizes efficient labeling of biomolecules with
lanthanide(III) chelates and highly sensitive time-resolved fluorometric detection after a
dissociative fluorescence enhancement (2,3). The oligonucleotide probes are labeled with
Eu(III) / Sm(III) / Tb(III) chelate of 2,2',2'',2'''-{{4-[2-(4-isothiocyanatophenyl)ethyl]pyridine-
2,6-diyl}bis(methylenenitrilo)}tetrakis(acetate). The labeled oligonucleotides as such are
non-fluorescent, but after hybridization, the lanthanides are dissociated to form highly
fluorescent Eu(III), Sm(III) and Tb(III) chelates in the DELFIA Enhancement Solution and
the DELFIA Enhancer. Since the technology makes it possible to hybridize three DNA
probes in one reaction, the whole set can be hybridized in two reactions.

The analysis with the probes requires a DNA amplification step and the amplification
product should be biotin labeled in order to collect the product onto streptavidin-coated
wells. The amplification of the DQB1 alleles can be carried out by PCR using the following
primers, 5’ primer: GCA TGT GCT ACT TCA CCA ACG, 3´ primer: Bio-CCT TCT GGC
TGT TCC AGT ACT. The reactions can be performed on PCR plates in a reaction volume
of 50 µL (100 µL for both sets) using a blood spot or isolated genomic DNA as template.
The optimal performance of PCR is reached with heat-treated blood spots. The PCR
parameters should be established in each individual laboratory.

VIAL CONTENT

Labeled reagents are supplied as ready-for-use solutions in 20 mmol/L Tris-HCl buffered
50 mmol/L sodium chloride (NaCl). One probe vial contains 10 µg of labeled

                                           
1 Since the PCR process is covered by patents owned by Hoffman-LaRoche, Inc., the process shall not be
used without a license. The Buyer shall sign an undertaking stating that they have the license and agree to
indemnify and hold the Seller harmless in case of any possible actions, suits or proceedings based on a
claim of unauthorized use of the process.

 DELFIA is a registered trademark of Wallac Oy.
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oligonucleotide probe in a concentration of 10 µg/mL, and a control vial 100 µL of
biotinylated control.

STORAGE

Store labeled oligonucleotide as such at -20°C. We recommend aliquoting the
oligonucleotides for storage. Do not store labeled oligonucleotides in DELFIA Hybridization
Buffer, phosphate buffer or any other buffer that contains chelating agents.

MATERIALS REQUIRED BUT NOT SUPPLIED WITH THE PRODUCT

The DELFIA system requires the following items, which are available from PerkinElmer
Life Sciences or its distributors.

1. Time-resolved fluorometer -1420 VICTOR Multilabel Counter 

2. Automatic shaker - DELFIA Plateshake (prod. no. 1296-003/004)
3. Automatic washer - DELFIA Platewash (prod. no. 1296-026)
4. DELFIA system reagents:

DELFIA Streptavidin Microtitration Strips (prod. no. 4009-0010, 10 plates/package)
DELFIA Hybridization Buffer (prod. no. 4006-0010)
DELFIA Wash Concentrate (prod. no. 1244-114)
DELFIA Enhancement Solution (prod. no. 1244-105)
DELFIA Enhancer (prod. no. C500-100)

5. Pipette for dispensing the DELFIA Enhancement Solution and the DELFIA Enhancer -
Eppendorf Multipette (prod. no. 1296-014) with 5 mL Combitips (prod. no. 1296-016)
and 2.5 mL Combitips (prod. no. 1296-017). The DELFIA Plate Dispense (prod. no.
1296-041) can be used for dispensing the DELFIA Enhancement Solution).

In addition to the DELFIA system the following are required:

- reagents and equipment to perform DQB1-gene amplification
- +37°C incubator for incubating plates
- +45°C incubator for warming up the wash solution
- precision pipettes
- denaturation solution: 20 mmol/L NaOH
- distilled water
- adhesive tape or other cover for plates to avoid contamination by PCR products during

collection and evaporation of hybridization solutions during incubation at +37°C

WARNINGS AND PRECAUTIONS

This assay is intended for scientific research use only. Not for use in diagnostic
procedures.

Disposal of all waste should be in accordance with local regulations.

                                           
 VICTOR is a trademark of Wallac Oy.
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DQB1-TRF-HYBRIDIZATION PROTOCOL

1. Collection of the DNA amplification product onto streptavidin coated wells:

1.1. Basic set (AD0127-AD0132)
Pipette 10 µL of distilled water into four streptavidin-coated microtitration wells for
following the hybridization background (e.g. to the first four wells of the plate, since
hybridization is done in duplicates with two hybridization solutions).

Extension set (AD0150-AD0155)
Pipette 10 µL of distilled water into six streptavidin-coated microtitration wells for
following the hybridization background (e.g. to the first six wells of the plate, since
hybridization is done in duplicates with three hybridization solutions).

Both sets
Pipette 10 µL of distilled water into four microtitration wells on two streptavidin-coated
plates for following the hybridization background (e.g. to the first four wells of the
plates, since hybridization is done in duplicates with two hybridization solutions on
each plate).

1.2. Basic set
Pipette 10 µL of diluted (1:100 in hybridization buffer) hybridization control AD0137
into four wells (hybridized with two hybridization solutions in duplicate) for following
the success of the hybridization reaction.

Extension set
Pipette 10 µL of diluted (1:100 in hybridization buffer) hybridization control AD0156
into four wells (hybridized with two hybridization solutions in duplicate) and 10 µL of
diluted hybridization control AD0137 into the next two wells (hybridized with control
probe solution in duplicate)  for following the success of the hybridization reaction.

Both sets
Pipette 10 µL of diluted (1:100 in hybridization buffer) hybridization control AD0137
into four wells on the first plate and 10 µL of diluted hybridization control AD0156 into
four wells on the second plate (hybridized with two hybridization solutions on each
plate in duplicate) for following the success of the hybridization reaction.

1.3. Basic set
Pipette 10 µL of each amplification reaction product into four wells (each sample is
hybridized with two hybridization solutions in duplicates). We recommend the use of
a PCR background sample (no template in PCR) in every PCR run to check for
possible contamination. This contamination control should be run in the same way as
the samples in the hybridization assay.

Extension set
Pipette 10 µL of each amplification reaction product into six wells (each sample is
hybridized with three hybridization solutions in duplicates). We recommend the use of
a PCR background sample (no template in PCR) in every PCR run to check for
possible contamination. This contamination control should be run in the same way as
the samples in the hybridization assay.
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Both sets
Pipette 10 µL of each amplification reaction product into four wells on two plates
(each sample is hybridized with two hybridization solutions on each plate in
duplicates). We recommend the use of a PCR background sample (no template in
PCR) in every PCR run to check for possible contamination. This contamination
control should be run in the same way as the samples in the hybridization assay.

Pipetting chart for basic DQB1 set. If both probe sets are hybridized simultaneously the
pipetting is done similarly on two plates.

Pipetting chart for extension set which requires an additional hybridization solution
containing the Tb-DQB1 Control probe.

1.4. Add 50 µL of DELFIA Hybridization Buffer into each well.

1.5. Incubate the plate for 30 minutes at room temperature (+20 - +25°C) using the
DELFIA Plateshake (slow shaking).

2. Preparation of hybridization solutions

Each sample should be hybridized with two hybridization solutions (A and B) in duplicate.
Prepare the hybridization solutions A and B as stated below. Please note that the
hybridization solutions should be used as soon as possible (within 30 minutes even when
stored on ice).

1 2 3 4 5 6 7 8 9 10 11 12 Strip

Bg
A

Bg
A

Bg
B

Bg
B

Bg
C

Ctrl
A

Ctrl
A

Ctrl
B

Ctrl
B

Ctrl
C

Ctrl
C

PCR
A

PCR
A

PCR
B

PCR
B

S1
B

A

B

C
etc.

Bg
C

PCR
C

PCR
C

S1
A

S1
A

Bg for hybridization background, Ctrl for hybridization control,
PCR for PCR background sample, S1, S2, etc. for unknown PCR samples

etc.S1
B

S1
C

1 2 3 4 5 6 7 8 9 10 11 12 Strip

Bg
A

Bg
A

Bg
B

Bg
B

Ctrl
A

Ctrl
B

Ctrl
B

PCR
A

PCR
A

PCR
B

PCR
B

S1
A

S1
A

S1
B

S1
B

S3
A

A

B

C
etc.

Ctrl
A

S2
A

S2
A

S2
B

S2
B

Bg for hybridization background, Ctrl for hybridization control,
PCR for PCR background sample, S1, S2, etc. for unknown PCR samples

etc.



6 AD0057P-2  (en)

Add the correct volume of each probe to the hybridization buffer to prepare the respective
hybridization solutions (A and B).

DQB1 basic set: Hybridization solutions for one plate (96 wells):

Product no. Description A B
Hybridization buffer 6 mL 6 mL

AD0127 Eu- DQB1*0602, 0603 probe 120 ng -
AD0128 Sm- DQB1*0603, 0604 probe 120 ng -
AD0129 Tb- DQB1 Control probe 120 ng -
AD0130 Eu-DQB1*0302 probe - 90 ng
AD0131 Sm- DQB1*0301 probe - 90 ng
AD0132 Tb- DQB1*02 probe - 60 ng

DQB1 extension set: Hybridization solutions for one plate (96 wells)

Product no. Description A B C
Hybridization buffer 4 mL 4 mL 4 mL

AD0150 Eu- DQB1*0601 probe 80 ng - -
AD0151 Sm- DQB1*04, 05 probe 80 ng - -
AD0152 Tb- DQB1*0301, 0303 probe 80 ng - -
AD0153 Eu-DQB1*04 probe - 80 ng -
AD0154 Sm- DQB1*05011 probe - 80 ng -
AD0155 Tb- DQB1*0502, 0504 probe - 80 ng -
AD0129 Tb- DQB1 Control probe - - 80 ng

Both sets: Hybridization solutions for two plates (2 x 96 wells).

Product no. Description A1 B1 A2 B2
Hybridization buffer 6 mL 6 mL 6 mL 6 mL

AD0127 Eu- DQB1*0602, 0603 probe 120 ng - - -
AD0128 Sm- DQB1*0603, 0604 probe 120 ng - - -
AD0129 Tb- DQB1 Control probe 120 ng - - -
AD0130 Eu-DQB1*0302 probe - 90 ng - -
AD0131 Sm- DQB1*0301 probe - 90 ng - -
AD0132 Tb- DQB1*02 probe - 60 ng - -
AD0150 Eu- DQB1*0601 probe - - 120 ng -
AD0151 Sm- DQB1*04, 05 probe - - 120 ng -
AD0152 Tb- DQB1*0301, 0303 probe - - 120 ng -
AD0153 Eu-DQB1*04 probe - - - 120 ng
AD0154 Sm- DQB1*05011 probe - - - 120 ng
AD0155 Tb- DQB1*0502, 0504 probe - - - 120 ng

(The volumes can be adjusted if the number of plates / strips is altered.)
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3. Denaturation of double stranded DNA

3.1. Prepare wash solution by diluting the DELFIA Wash Concentrate 25-fold with distilled
water. Wash solution remains stable for 2 weeks at +2 - +25°C in a sealed container.

3.2. Wash the plate 3 times with wash solution

3.3. Add 150 µL of 20 mmol/L NaOH into each well.

3.4. Shake the plate slowly on the DELFIA Plateshake for 5 minutes at room temperature.

3.5. Wash the plate 3 times with wash solution.

4. Hybridization

4.1. Basic set
Add 100 µL of the respective hybridization solutions (A or B; prepared as stated in
section 2 above) into two wells of each sample on the plate (A into wells 1 and 2, B
into wells 3 and 4, etc.; see pipetting chart in section 1).

Extension set
Add 100 µL of the respective hybridization solutions (A, B or C; prepared as stated in
section 2 above) into two wells of each sample on the plate (A into wells 1 and 2, B
into wells 3 and 4, C into wells 5 and 6 etc.; see pipetting chart in section 1).

Both sets
Add 100 µL of the respective hybridization solutions (A or B; prepared as stated in
section 2 above) into two wells of each sample on the plate (A1 into wells 1 and 2 on
plate with basic set, B1 into wells 3 and 4 on plate with basic set, A2 into wells 1 and
2 on plate with extension set, B2 into wells 3 and 4 on plate with extension set, etc.;
see pipetting chart in section 1).

4.2. Seal the plate with an adhesive tape.

4.3. Incubate for 2 hours (± 10 minutes) at +37°C (± 1°C).

5. Stringent washes

5.1. Wash the plate 6 times with wash solution preheated to +45°C (± 1°C).

6. Enhancement

6.1. Add 200 µL of the DELFIA Enhancement Solution into each well.

6.2. Incubate the plate for 30 minutes at room temperature using the DELFIA Plateshake
(slow shaking).
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6.3. Basic set
- Measure Eu / Sm fluorescence with a time-resolved fluorometer. Select the Diabetes

DQB1EuSm MultiCalc  program for automatic measurement and result calculation
or calculate the results manually.

- Add 50 µL of the DELFIA Enhancer into each well.

- Shake the plate slowly on the DELFIA Plateshake for 5 minutes.

- Measure Tb fluorescence with a time-resolved fluorometer. Select the Diabetes
DQB1Tb MultiCalc program for automatic measurement and result calculation or
calculate the results manually.

Extension set
- Measure Eu / Sm fluorescence with a time-resolved fluorometer. Select the Diabetes

DQB1extEuSm MultiCalc program for automatic measurement and result calculation
or calculate the results manually.

- Add 50 µL of the DELFIA Enhancer into each well.

- Shake the plate slowly on the DELFIA Plateshake for 5 minutes.

- Measure Tb fluorescence with a time-resolved fluorometer. Select the Diabetes
DQB1extTb MultiCalc program for automatic measurement and result calculation or
calculate the results manually.

Both sets
Measure fluorescence with a time-resolved fluorometer. For automatic measurement
and result calculation select appropriate Diabetes MultiCalc program from the list
below. After each Eu/Sm measurement add 50 µL of the DELFIA Enhancer into each
well and shake the plate slowly on the DELFIA Plateshake for 5 minutes. Measure
the plates in the following order:

Plate Program

1. plate(s) with basic set probes DQB1EuSm
2. plate(s) with basic set probes DQB1Tb
3. plate(s) with extension set probes 2xDQB1EuSm
4. plate(s) with extension set probes 2xDQB1Tb

or calculate the results manually.

NOTE: The 2xDQB1 programs pick the result for the control probe from the previous
measurement. No other DQB1 MultiCalc measurement should thus be allowed
between the measurements described.

                                           
  MultiCalc is a registered trademark of Wallac Oy.
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PROCEDURAL NOTES

1. The labeled probes are stable under normal hybridization conditions. For prolonged
storage at -20°C we recommend aliquoting the probes and control. Avoid unnecessary
storage at room temperature.

2. Avoid exposure of lanthanide labeled probes to pH lower than 7 and EDTA
concentration higher than 200 µmol/L.

3. When washing the wells, ensure that each well is filled up completely to the
top edge as shown in the figure. After washing the strips, check that the wells
are dry.

Pay special attention to rinsing the washing device thoroughly with distilled water after
the hybridization washes have been completed. For detailed information on the
cleaning and maintenance of the washing device, please refer to the DELFIA
Platewash manual.

4. The avoidance of lanthanide contamination and resulting high fluorescent background
demands high standard pipetting and washing techniques. Avoid contaminating
pipettes with Eu / Sm / Tb-labeled reagents.

5. The DELFIA Enhancement Solution should be dispensed using only the recom-
mended Eppendorf Multipette after the Combitip has first been flushed with
Enhancement Solution according to the instructions for use. The same Combitip must
not be used for pipetting any other reagent.

When using the DELFIA Plate Dispense, please refer to the manual.

EXPECTED VALUES AND INTERPRETATION OF RESULTS

Interpretation of the results follows the hybridization pattern of DQB1 probes presented in
table 1.
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Table 1. Pattern of hybridization of DQB1 sequence-specific probes. The "+" sign indicates
the hybridization of the probe to the sequence.

DQB1 Allele AD
0127

AD
0128

AD
0129

AD
0130

AD
0131

AD
0132

AD
0150

AD
0151

AD
0152

AD
0153

AD
0154

AD
0155

*02 + +

*0301, 0309 + + +

*0302, 0307-8 + +

*0303, 0306,
0310 + +

*0304 + + +

*03051 + + + +

*03052 + + +

*04 + + +

*05011 + + +

*05012, *0503 + +

*0502, 0504 + + +

*0601 + +

*0602, 0611,
0613, 0615,
06042

+ +

*0603, 0607,
0608, 0614 + + +

*0604, 0617 + +

*0610 + + +
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The results illustrated in the tables below were obtained, when samples with known HLA-
DQB1 genotypes were assayed according to the protocol described. The control probe cps
(counts per second) and S/N (signal-to-noise; specific signal divided by the hybridization
background signal) ratio reflect the amplification level (Tables 2a and 2b). A S/N ratio >100
obtained with the control probe can generally be regarded as an adequate amplification
level. Occasionally, lower S/N ratios can be accepted when combined with clearly negative
or positive results with all the other probes without the need of repeating PCR and
hybridization assay (i.e. sample no 17).

In addition to S/N ratio calculations, we suggest to equalize the different amplification
levels by comparing the S/N ratio of each individual allele-specific probe in a particular
sample to the S/N ratio of the corresponding control probe (reference value = 100%) and
express the results in percentages (Tables 3a and 3b). Thus a probe-specific variation
typical for positive samples can be obtained to facilitate the discrimination into the two
categories (positive/negative). Pay attention to the interpretation of DQB1*0602, 0603
probe results, since there is a tendency of this probe to cross-react with the DQB1*02, 02
genotype, also probes DQB1*0301, 0303 and DQB1*04 tend to cross-react.

The target values of intra-assay (within run) variation for a positive sample are given below
and grouped by the S/N ratio. When the signals of duplicate samples (positive sample)
differ from each other more than 25%, we recommend repeating the hybridization assay.

S/N CV %
< 50 < 20
> 50 < 15
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Table 2a.

Basic set of probes. The time-
resolved fluorescence signals
(cps) and corresponding signal-
to-noise ratios (S/N) obtained in
a study performed at Wallac Oy.
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Table 2b.

Extension set of probes.
The time-resolved
fluorescence signals
(cps) and corresponding
signal-to-noise ratios
(S/N) obtained in a
study performed at
Wallac Oy.
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Table 3a. The results of Table 2a expressed as percentages from reference (Control
probe). The positive results are bolded.

% from referenceSample
no. Genotype 0602,

0603
0603,
0604 0302 0301 02 Control

1 602, 602 38 0 1 0 0 100

2 603, 603 61 17 0 0 0 100

3 604, 604 1 18 0 0 1 100

4 02, 02 15 2 3 3 391 100

5 301, 301 0 0 0 35 0 100

6 302, 302 1 0 14 1 1 100

7 302, 604 1 12 15 1 1 100

8 301, 302 2 0 17 35 2 100

9 02, 02 14 3 3 4 407 100

10 02, 02 5 1 2 2 504 100

11 02, 302 1 0 28 0 104 100

12 02, 02 1 1 1 1 129 100

13 02, 604 1 17 2 1 103 100

14 02, 602 53 0 1 0 134 100

15 02, 301 5 1 2 52 133 100

16 02, 603 35 18 1 1 95 100

17 603 85 10 4 2 2 100

Bg (PCR) 31 58 62 62 50 100

Hybridization control 60 38 171 27 117 100
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Table 3b. The results of Table 2b expressed as percentages from reference (Control
probe). The positive results are bolded.

% from referenceSample
no. Genotype

0601 04, 05 0301,
0303 04 05011 0502,

0504 Control

18 04, 501 1 50 6 372 70 0 100

19 02, 501 1 23 0 1 40 0 100

20 302, 303 0 0 25 0 0 0 100

21 303, 604 0 0 25 0 0 0 100

22 301, 04 0 4 55 197 1 0 100

23 02, 303 0 0 32 0 0 0 100

24 302, 502 1 20 5 1 0 4 100

25 301, 501 2 29 182 3 46 1 100

26 304, 04 0 6 73 277 0 0 100

27 02, 04 0 10 1 299 1 0 100

28 04, 503 0 34 2 1012 0 0 100

29 303, 501 0 15 57 0 19 0 100

30 04, 502 2 58 1 748 0 11 100

31 02, 305 1 48 4 833 1 0 100

32 04, 04 0 26 0 1008 0 0 100

Bg (PCR) 2 19 42 46 24 1 100

Hybridization control 549 21 135 509 14 43 100

WARRANTY

Purchase of the product gives the purchaser the right to use this material in his own
research, development, and investigational work. The product is not to be injected into
humans or used for diagnostic procedures. Wallac Oy reserves the right to discontinue or
refuse orders to any customer who plans to use these products for any other purposes.

Wallac Oy does not warrant or guarantee that the product is merchantable or satisfactory
for any particular purpose, nor free from any claim of foreign or domestic patent
infringement by a third party, and there are no warranties, expressed or implied, to such
effect. Wallac Oy will not be liable for any incidental, consequential or contingent damages
involving their use including damages to the property or personal injuries.

All information supplied with the product and technical assistance given is believed to be
accurate, but it remains the responsibility of the investigator to confirm all technical
aspects of the application. We appreciate receiving any additions, corrections, or updates
to information supplied to the customer.
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