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LabChip®  GX Assays 

Assessment of Genomic 
DNA Quality by 
Microchip Electrophoresis

Introduction

As the study of disease and drug response at the genetic level becomes more commonplace, the 
availability of high-quality genomic DNA (gDNA) and a reliable method to assess this quality are 
essential. For techniques such as next-generation sequencing (NGS) and molecular diagnostics, 
ensuring that gDNA is intact (having a high size distribution and being free of degradation) is 
critical to obtaining high-quality results.

At present, agarose gels are typically used to visually analyze gDNA quality. These gels can 
be informative, but they also tend to exhibit variability in sizing, smearing, quantitation, and 
staining (especially when different input masses are used.) In addition, gel-based assays are not 
amenable to automation or to the analysis of large numbers of samples, nor do they provide a 
straightforward means of distributing and archiving data digitally.

This Technical Brief describes a new assay for determining the quality of gDNA that is performed 
by the LabChip GX, a high throughput, automated platform for microfluidic, electrophoresis-
based separations. The assay generates a quality metric – the gDNA Quality Score (GQS) – 
which can be used to establish acceptance criteria for further analysis of a sample. The GQS 
ranges from 0 to 5, with 5 representing the highest quality. The reproducibility, compatibility 
with automation, and throughput of the LabChip GX assay overcomes the limitations of gel-
based methods. In addition, data are provided in digital format, allowing for easy archiving and 
distribution.

Assay Protocol Overview

Commercial gDNA was obtained from Biochain and clinical gDNA samples were generously 
provided by a collaborator. To prepare the samples, 2 µL of gDNA was diluted with 18 µL of 
water in a 384-well microplate. This sample preparation can be readily performed by automated 
liquid handlers including the Janus, Sciclone, and Zephyr workstations. For particularly precious 
samples, the equivalent dilution may be performed with 1 µL of sample. The plate was spun 
briefly and placed into the LabChip GX instrument to be analyzed. The microfluidic chip was 
prepared by adding Gel-Dye and Marker solutions to the chip wells as shown in the chip diagram.
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The LabChip GX instrument (pictured here) primes the chip and automatically initiates the electrophoretic analysis of the samples. 
The samples are aspirated one-by-one into the chip through the sipper capillary. Once a sample is in the chip, it is stained, separated, 
and detected in microfluidic channels. There are two chip preparation schemes indicated in the chip diagram, one for the analysis of 
24 samples and the other for 48 samples per run. The analysis time for each sample is 2.5 minutes. Results are displayed as both an 
electropherogram (Figure 1A) and as a virtual gel (Figure 1B). In addition, a gDNA quality score, GQS, is derived from the size distri-
bution of the gDNA; this score, and the sample concentration are reported by the software. Figure 2 shows three samples of varying 
extents of degradation; samples showing greater degradation are given a lower GQS.

Figure 1. Electropherograms (A) and Virtual Gel (B) of a dilution series of commercial gDNA from 1 to 50 ng/µL.
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Figure 2. Electropherogram and virtual gel of commercial gDNA degraded by incubation with Fragmentase (New England Biolabs, 1 µL enzyme / 1 µg gDNA) for 3 or 20 minutes. 
The decrease in the GQS scores with increasing degradation reflects the shift in the size distribution of the material to smaller sizes.

Figure 3. Electropherograms and resulting GQSs of 4 gDNA samples supplied by a collaborator. In this set, the low score of 1.1 suggests that this material would be of insufficient 
quality for downstream applications. The remaining samples, having GQS values >3, are likely suitable for further processing and analysis.
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AssAy specificAtions       
      
 
      
Sizing Range 50 to 40000+ bp 

Sizing Accuracy ±20% Up to 10 kb, based on ladder

Sizing Precision 20% CV Up to 10 kb, based on ladd

Quantitation Range 2-50 ng/µL Sample diluted 10X with water

 0.2-5 ng/µL Sample undiluted

Sensitivity 0.1 ng/µL Sample undiluted; S/N > 3; intact gDNA

Carry-Over < 0.25% 

Quantitation Accuracy ±30% Based on PicoGreen + plate reader quantitation of Biochain gDNA

Quantitation Precision 20% CV Based on BioChain gDNA

Sample Volume Required 1 µL (diluted)

 10 µL (undiluted) Requires 384-well plate

Samples per Chip Prep 48 or 24 Two workflows: one for ≤24 samples, one for ≤48 samples

Analysis Time 48 samples in 2.5 hrs Walk-away time

Samples per Chip Reagent Kit 480 

Chip Reagent Kit Stability 9 months 

Chip Lifetime 500 samples 


