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Mutations in the KRAS gene that lead to its constitutive activation have been identified in
24-43% of colorectal cancer (CRC) tumors and are common in other tumor types, such
as pancreatic, lung, and thyroid cancers, and myeloid leukemia. The majority of activating
mutations in CRC tumors occur in codons 12 (~82%) and 13 (~17%) of exon 2 of the KRAS
gene. The presence of activating mutations has been shown to be predictive of a negative
response to anti—-epidermal growth factor receptor (EGFR) therapy.

Targeted therapies in many cancers have allowed unprecedented progress in the treatment

of disease. However, routine implementation of genomic testing is limited due to: 1) limited
amounts of input samples (pg—ng range), 2) challenges in detecting mutational loads below
5%, 3) diagnostic evaluation and turnaround, and 4) cost. To optimize therapy strategies for
personalized care, it is therefore critical to rapidly screen patient samples for the presence of
multiple KRAS mutations. We have developed a ddPCR™ KRAS Screening Multiplex Kit to
screen actionable KRAS mutations using Droplet Digital PCR (ddPCR). The ability to screen for
multiple KRAS mutations down to 0.2% in a single well reduces the likelihood that mutations
will be missed in poor-quality cell-free DNA and formalin-fixed, paraffin-embedded (FFPE)
samples with limited amounts of amplifiable DNA.

Materials and Methods = Droplet Digital PCR was performed on 1-8.75 pl sample

= 12 mutant CRC patient plasma samples (NCRC; 6 female, per well using either the ddPCR KRAS Screening Multiplex
6 male, average age 52 years, 52 draws) and 12 normal Kit (Bio-Rad, catalog #186-3506) or validated PrimePCR™
plasma (12 female) samples were purchased (Conversant ddPCR Mutation Assays for 1 of 7 individual KRAS mutations
Bio and ProMedDx LLC, respectively). Five mCRC tissue (G12D, G12V, G13D, G12A, G12C, G12R, G12S, Bio-Rad)
samples were classified as KRAS mutation positive by the = Positive mutation references were from Horizon Diagnostics,
vendor, but not tested as plasma. Additional samples were and negative controls were wild-type—only from Promega
provided by the Janku laboratory at MD Anderson Cancer Corporation (female genomic DNA [gDNA]). Statistical
Center. Samples were prepared using standard protocols significance was determined using 95% confidence intervals

and the QlAamp Circulating Nucleic Acid Kit (QIAGEN).
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Results
Multiplex detection results are shown in Figures 1-5.
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Fig. 1. Multiplexed single-well detection of seven actionable KRAS mutations. A, 2-D scatter plot of mixed KRAS gDNA,; B, fractional abundance dilution
series data using a G72D gDNA template and two wells.
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Fig. 3. Screening cell-line, FFPE, and cell-free plasma DNA samples with the ddPCR KRAS Screening Multiplex Kit. A, 2-D plots of ddPCR KRAS
Screening Multiplex Assays applied to cell-line, FFPE, and cell-free DNA samples from patients from the MD Anderson Cancer Center (MDACGC; Janku laboratory);
B, concentration plot and C, fractional abundance plot (percentage mutant) of wild-type KRAS (M), mutant KRAS (M), and percentage mutant (m ) from six

MDACC cell-free plasma DNA samples, demonstrating the range of percentage

mutant detection.
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Fig. 5. ddPCR enables visualization of PCR inhibition from FFPE and cell-free plasma DNA samples. A, 1-D plot allows visualization and troubleshooting of
PCR inhibition. For sample F3W, inhibitors are present (6 pl load), impacting positive fluorescence amplitudes. Loading less sample (2 pl) allows better amplification.

B, regardless of sample load, the end-point quantification is the same.

Conclusions

= Droplet Digital PCR is an inexpensive method for the
absolute quantification of minimal amounts of cell-free and
FFPE DNA, for both mutation detection and quantification

= The amplifiable amount of cell-free DNA is significantly
different between samples from normal patients and
patients with cancer, and between KRAS mutant and KRAS
wild-type samples from patients

= Using Bio-Rad’s kit we have demonstrated sensitive and
precise detection down to 0.2% for multiple actionable
KRAS mutations in cell-free plasma DNA samples from
patients with colorectal cancer

= The kit allows screening of a large volume of patient
samples in a minimal amount of time

= Easy visualization of data enables rapid identification of PCR
inhibition, either by poor assay design, sample inhibitors,
poorly optimized conditions, or template degradation

Visit bio-rad.com/web/ddPCRKRASmutations
for more information.
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The use of SsoAdvanced PreAmp Supermix is covered by one or more of

the following U.S. patents and corresponding patent claims outside the U.S.:
5,804,375; 5,538,848; 5,723,591; 5,876,930; 5,994,056; 6,030,787; 6,171,785;
and 6,258,569. The purchase of these products includes a limited, non-
transferable immunity from suit under the foregoing patent claims for using
only this amount of product for the purchaser’s own internal research. No right
under any other patent claim and no right to perform commercial services

of any kind, including without limitation reporting the results of purchaser’s
activities for a fee or other commercial consideration, are conveyed expressly,
by implication, or by estoppel. These products are for research use only.
Diagnostic uses under Roche patents require a separate license from Roche.
Further information on purchasing licenses may be obtained from the Director
of Licensing, Applied Biosystems, 850 Lincoln Centre Drive, Foster City,
California 94404, USA.

The QX100 Droplet Digital PCR System and/or its use is covered by claims of
U.S. patents, and/or pending U.S. and non-U.S. patent applications owned
by or under license to Bio-Rad Laboratories, Inc. Purchase of the product
includes a limited, non-transferable right under such intellectual property for
use of the product for internal research purposes only. No rights are granted
for diagnostic uses. No rights are granted for use of the product for commercial
applications of any kind, including but not limited to manufacturing, quality
control, or commercial services, such as contract services or fee for services.
Information concerning a license for such uses can be obtained from Bio-Rad
Laboratories. It is the responsibility of the purchaser/end user to acquire any
additional intellectual property rights that may be required.
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