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Genomic DNA extraction from bone marrow aspirates and
peripheral blood mononuclear cells

Introduction and background

Bone marrow aspirates (BMAs) and peripheral blood
mononuclear cells (PBMCs) are commonly used sample types
that require reliable sample preparation technology for the
research of various diseases. The nucleic acid extracted from
BMAs and PBMCs can be used for multiple applications, such
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real-time PCR using SNP genotyping assays, and many more.

The Applied Biosystems™ MagMAX™ DNA Multi-Sample

Ultra 2.0 Kit uses magnetic beads that are compatible with
semiautomated or automated genomic DNA (gDNA) extractions
from whole blood, saliva, buffy coat, and buccal swabs. Here
we evaluate a workflow using the MagMAX DNA Multi-Sample
Ultra 2.0 Kit to extract gDNA from BMAs and PBMCs on the
Thermo Scientific™ KingFisher™ Duo Prime Purification System.
Applied Biosystems™ MagMAX™ Cell and Tissue DNA Extraction
Buffer is used for initial processing of samples. High-quality
gDNA is produced using this workflow, demonstrated by DNA
integrity analysis and real-time PCR performance.
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Experimental procedures

Two studies were performed using the MagMAX DNA
Multi-Sample Ultra 2.0 Kit to evaluate gDNA extracted from
BMAs and PBMCs.

In the first study, three BMA samples from different donors were
processed in duplicate extractions using the sample preparation
workflow shown in Figure 1. Sample volume of 200 pL was
centrifuged at 200 x g for 10 minutes in a 1.5 mL Eppendorf™
tube to pellet cells from the BMA sample. The supernatant was
removed while being careful not to disturb the pellet formed

at the bottom of the tube. The pellet was then resuspended

in 400 pL of MagMAX Cell and Tissue DNA Extraction Buffer
(included with the MagMAX DNA Multi-Sample Ultra 2.0 Kit in
Cat. No. A45721). From this point, the protocol for isolation of
DNA from 200-400 pL of whole blood on the KingFisher Duo
Prime instrument (Pub. No. MAN0017325) was used with the
resuspended cell pellet, instead of a whole-blood sample.

In the second study, three PBMC samples from different donors
were processed in duplicate extractions using the workflow
in Figure 1. Sample input volume of 1 x 10°-2 x 108 cells was
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transferred to a 1.5 mL Eppendorf tube and centrifuged at
500-800 x g for 10 minutes to pellet the cells. The supernatant
was removed while being careful not to disturb the pellet formed
at the bottom of the tube. The pellet was then resuspended

in 400 pL of MagMAX Cell and Tissue DNA Extraction Buffer.
From this point, the protocol for isolation of DNA from cultured
cells on the KingFisher Duo Prime instrument was followed
(Pub. No. MAN0018808).

For both studies, extracted double-stranded DNA (dsDNA)

was quantified with the Invitrogen™ Qubit™ 1X dsDNA Broad
Range (BR) Assay Kit. DNA integrity and size in base pairs (bp)
were analyzed on the Agilent™ 4200 TapeStation™ System with
a Genomic DNA ScreenTape™ device. To assess DNA quality
using gPCR, Applied Biosystems™ TagMan™ Assays (assay IDs:
Hs02758991 and Hs03023880) with TagMan™ Universal Master
Mix I, no UNG, were used to detect GAPDH and ACTB gDNA
targets on the Applied Biosystems™ ViiA" 7 Real-Time PCR
System, 384-well format.
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Figure 1. Workflows for processing BMAs and PBMCs for gDNA extraction using the MagMAX DNA Multi-Sample Ultra 2.0 Kit

and KingFisher instrument.
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Results and discussion

Yields measured with the Qubit 1X dsDNA BR Assay Kit indicated
sample-to-sample variability from the DNA recovered from both
BMAs and PBMCs (Figures 2A and 2B). Extractions from BMAs
resulted in yields as low as 4.54 ng/uL (sample 2) and as high as
52.40 ng/uL (sample 3). Yields from PBMCs were consistently
high across all three samples at greater than 80 ng/uL.

DNA integrity numbers (DINs) for BMAs were greater

than 7.0 with strong gDNA peaks observed in the
electropherogram traces across all three samples (Figure 3).
For PBMCs, DINs were greater than 9.0 with strong gDNA
peaks observed across all samples. gPCR analysis on
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Applied Biosystems™ ViiA™ 7 Real-Time PCR Software indicated
ACTB and GAPDH gDNA targets had strong amplification across
all three samples for both sample types (Figure 4).

Note: During preparation of sample plates, a white precipitate
formed when the samples resuspended in MagMAX Cell and
Tissue DNA Extraction Buffer were added to the enhancer
solution within a 96 deep-well sample plate. The precipitate
dissolved during the proteinase K digestion at high temperature
and did not impact DNA recovery.
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Figure 2. Yields of gDNA for three samples. (A) BMA and (B) PBMC samples were processed with the MagMAX DNA Multi-Sample Ultra 2.0 Kit on
the KingFisher Duo Prime instrument. Samples were prepared for extraction with the MagMAX Cell and Tissue DNA Extraction Buffer. Both sample
extraction methods were evaluated for dsDNA concentration with the Qubit 1X dsDNA BR Assay Kit.
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Figure 3. DNA integrity and size data. (A) BMA and (B) PBMC samples were processed using the MagMAX DNA Multi-Sample Ultra 2.0 Kit on the
KingFisher Duo Prime instrument. Gel representations (left) from the 4200 TapeStation System display DIN results. Electropherogram traces (right)

show the integrity and size in bp of recovered DNA.

MagMAX DNA Multi-Sample Ultra Kit Ml thermofisher.com/magmaxultra


https://www.thermofisher.com/us/en/home/life-science/dna-rna-purification-analysis/automated-purification-extraction/automated-magmax-kits-nucleic-acid-extraction/magmax-dna-multi-sample-ultra-kit.html?icid=fl-magmaxultra

A 240 23.66 23.72 B 200 1991

ThermoFisher

SCIENTIFIC

2295 2292

19.49

23.0 19.5
22.0
19.0
g 21.0 g
20.05 2001 sACTB 185
20.0 =GAPDH
19.0 18.0
18.0 17.5
17.0
1 2 3 17.0

Sample

wACTB
uGAPDH

2
Sample

Figure 4. gPCR data from processed samples. (A) BMA and (B) PBMC samples were processed with the MagMAX DNA Multi-Sample Ultra 2.0 Kit
on the KingFisher Duo Prime instrument. ACTB and GAPDH were amplified from gDNA using TagMan Assays on the ViiA 7 Real-Time PCR System.

Data are from ViiA 7 Real-Time PCR Software.

Conclusions Authors
Use of the MagMAX DNA Multi-Sample Ultra 2.0 Kit on a Michelle Leija, Lillie Manley, Thilanka Jayaweera, and
KingFisher instrument can provide a streamlined approach Anthony Pedroza, Thermo Fisher Scientific

for purification of gDNA from BMA and PBMC samples. This
approach expands the type of samples that can be used
with the kit and KingFisher platform. The yield and quality of
gDNA extracted from BMA and PBMC samples show that
the suggested purification workflow is suitable for obtaining
high-quality gDNA for various research applications.

Ordering information

MagMAX DNA Multi-Sample Ultra 2.0 Kit A36570
MagMAX DNA Ultra 2.0 with Cell and Tissue Extraction Buffer A45721
KingFisher Duo Prime Purification System 5400110
ViiA 7 Real-Time PCR System with 384-Well Block 4453536
Qubit 1X dsDNA High Sensitivity (HS) and Broad Range (BR) Assay Kits Q33265

AN | carn more at thermofisher.com/magmaxultra

For Research Use Only. Not for use in diagnostic procedures. © 2022, 2024 Thermo Fisher Scientific Inc. All rights reserved.
All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified. Eppendorf is a trademark
of Eppendorf AG. Agilent, TapeStation, and ScreenTape are trademarks of Agilent Technologies, Inc. TagMan is a trademark of Roche
Molecular Systems, Inc., used under permission and license. APN-8148723 0724

applied biosystems


https://www.thermofisher.com/us/en/home/life-science/dna-rna-purification-analysis/automated-purification-extraction/automated-magmax-kits-nucleic-acid-extraction/magmax-dna-multi-sample-ultra-kit.html?icid=fl-magmaxultra

