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Using the QIAxcel system and data exchange with HLA genotyping software, PCR products from different HLA loci can be
analyzed and typed in a few minutes. This method is simple and reliable and significantly reduces hands-on time compared
to traditional methods in clinical research.

Introduction
Human leukocyte antigens (HLA) are proteins that are

For example, the presence of HLA-DR4 and HLA-DRB1

presenton each cell surface and allow the immune system

increases the risk of rheumatoid arthritis 7-fold (3).

to recognize “self” from “foreign” (1). Each individual

A correlation between HLA type and the resistance or

human exhibits approximately 8 HLA types. Since each type

susceptibility to certain infectious diseases has also been

comprises hundreds of subtypes, the chance that 2 unrelated

observed (4). Epstein-Barr virus requires HLA Class II-Dr (in

individuals will have identical HLA patterns is very low (2).

addition to CD21) to penetrate cells (5). Other diseases

Although HLA typing is primarily used to match organ
donors and recipients, it is also often used in biomedical
research because HLA profiles are associated with a
number of diseases.

associated with HLA types include autoimmune diseases,
post-infectious arthritis, type I diabetes, autoimmune hepatitis,
and several others (see Table 1).
Rapid and routine HLA typing of individual humans and
populations will facilitate understanding of the role of HLA
types with respect to disease.

Table 1. HLA types correlated with disease*
Disease

HLA loci

Autoimmune diseases

HLA-B27

6

Rheumatoid arthritis

HLA-DR4, HLA-DRB1, HLA-DRB1*0404

3

Post-infectious arthritis

HLA-B27

7

Type I diabetes

HLA-DR3, HLA-DR4, HLA-DQ

8

Autoimmune hepatitis

HLA-DRB1*1301, HLA-DR3

Infectious diseases

HLA-DR2

10

Malaria

HLA-B53

11

Cancer

HLA-G

12

Breast cancer

HLA DQB*03032, HLA DRB1*11

13

Epstein-Barr virus infection

HLA Class II

Sample to Insight

Reference

9

5

* T his list is not complete
and includes only
prominent examples of
HLA genotypes that
correlate with a disease
or are suspected to play
a role in a disease.

Materials and methods
PCR products produced using the A-B-DR Combi Tray Kit (Olerup SSP AB) were analyzed using the
QIAxcel system with the QIAxcel DNA Fast Analysis Kit and the DM150 method. QX Alignment
Marker 15 bp/3 kb and QX DNA Size Marker 50 bp – 1.5 kb were included in the analysis.
Electrophoretic separation was performed using 10 kV voltage and 150 s separation time. Samples
were injected with an injection time of 10 s at 10 kV.
HLA types were determined after analysis using BioCalculator software and HLA genotyping
software.

Results
Three different types of HLA typing kits are available — sequence-specific oligonucleotides (SSO),
sequencing-based typing (SBT), and sequence-specific primers (SSP) — and these are used in
combination with different detection systems. For gel electrophoresis, sequence-specific primer kits
are used. These kits are primarily dedicated to analysis of the A, B, C, DR, DQ, and DP loci of
polymorphic HLA genes.
Figure 1 presents the results of analysis of 96 samples for one person. Separation of 12 samples
was completed on the QIAxcel in 3 minutes using the QIAxcel DNA Fast Analysis Kit. Ready-to-run
gel cartridges allow 96 samples to be processed automatically without manual intervention, thus
reducing handling errors. The QIAxcel system minimizes hands-on time significantly compared
to traditional methods. Electrophoresis and data acquisition are fully automated. Since results
obtained using the QIAxcel system are compatible with HLA genotyping software, data can be
imported and exported easily, and HLA genotypes are obtained within a few minutes.
Since the QIAxcel capillary electrophoresis system uses only minute amounts of DNA through
electrokinetic injection, the samples are retained for downstream procedures.

Conclusions

•

The combination of the QIAxcel system and QIAxcel DNA Fast Analysis Kit is an optimal solution
for fast PCR checking, enabling rapid, reproducible, and standardized analysis of multiple
HLA loci. The QIAxcel system is, therefore, highly suited for HLA genotyping and examining
the role of HLA genes in multiple diseases in clinical research.

•

BioCalculator software provides automated data generation and data acquisition, using formats
that allow data exchange with other analysis software.

•

The QIAxcel system is a powerful and versatile tool for researching and determining HLA types.
Analysis of PCR products using the QIAxcel system facilitates a better understanding of the role
of highly polymorphic HLA genes in multiple diseases in clinical research.
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Figure 1. Routine automated HLA genotyping. HLA loci
were amplified from 96 samples using the A-B-DR Combi
Tray (Olerup SSP AB). A. PCR products were analyzed
using the QIAxcel system. B. Analysis results were
exported from BioCalculator software for further analysis
using HLA genotyping software. C. HLA genotypes were
obtained within a few minutes.
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Ordering Information
Product
QIAxcel Advanced System

Contents

Cat. no.

Capillary electrophoresis device, including computer, and QIAxcel
ScreenGel™ Software; 1-year warranty on parts and labor

9001941

QIAxcel DNA Fast Analysis Kit (3000) QIAxcel DNA Fast Analysis Cartridge, Buffers, Mineral Oil,
QX Intensity Calibration Marker, QX DNA Size Marker 50 bp –
1.5 kb, QX Alignment Marker 15 bp/3 kb, 12-Tube Strips

929008

For SSP-based HLA tissue typing applications, the above products can be directly ordered from Olerup SSP (www.olerup-ssp.com).
For this application, these products should be exclusively ordered from Olerup SSP in the following countries: Australia, Belgium,
Brazil, Canada, China, Denmark, Finland, France, Germany, Italy, Japan, Korea, Luxembourg, Malaysia, Mexico, Netherlands,
Norway, Singapore, Sweden, United Kingdom, and USA. In all other countries, the products can be ordered from Olerup SSP
as well as from QIAGEN or QIAGEN’s distributors.
For other applications of HLA typing, the products should be ordered from QIAGEN or QIAGEN’s distributors.
For up-to-date licensing information and product-specific disclaimers, see the respective QIAGEN kit handbook or user
manual. QIAGEN kit handbooks and user manuals are available at www.qiagen.com or can be requested from QIAGEN
Technical Services or your local distributor.

Visit www.qiagen.com/HLA-typing and find out how automated gel electrophoresis can benefit your lab!
Trademarks: QIAGEN®, QIAxcel®, Sample to Insight ®, ScreenGel™ (QIAGEN Group). Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are not to be considered
unprotected by law.
© 2016 QIAGEN, all rights reserved. PROM-5216-002

Ordering www.qiagen.com/shop

1103844

08/2016

Technical Support support.qiagen.com

Website www.qiagen.com

