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From sample to
diagnosis
Genetic testing with Blueprint Genetics

Genetic diagnostics
provides answers
Monogenic diseases are caused by a single defective gene
that occurs in all cells throughout the body. Geneticists
have identified approximately 7,500 inherited diseases in
humans that affect millions of people worldwide. Although
the global prevalence is relatively rare, affecting roughly
5 in 100 people from birth, these diseases place a massive
cost burden on national health care systems. Moreover,
the impact on patients and the loss of life is profound. In
many cases, early diagnosis and treatment can significantly
improve a patient’s quality of life and longevity.
If you suspect your patient has a specific inherited disorder,
genetic testing provides answers to help you determine
what’s next on your patient’s care path. In the case of
cardiac diseases, for example, there are approximately 20
different genes associating with left ventricular hypertrophy
(hypertrophic cardiomyopathy), and many of those genes
require different treatments. Knowing the most suitable
treatment could greatly impact your patient’s outcome.
Genetic testing can guide you to a definitive diagnosis,
and by understanding the exact cause of the disease, you
can find the most effective treatments and optimal clinical
follow-up.
For terminal diseases, the answers provided by genetic
testing are invaluable compared to other diagnostic
tools. Alternatives, such as ultrasound, require repeat
observations over a long period of time – time that your
patient can’t afford to lose. Furthermore, if the cause of
a disease is genetic, the concern and need for a swift
diagnosis extends beyond the patient to their family
members as well.
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A new breakthrough
in genetic testing
OS-Seq™ technology makes genetic testing
more accessible in the earliest stages of a
diagnosis.
Despite its obvious benefits, genetic testing has only
recently come in to use as a standard diagnostic tool.
Previously, clinicians faced the challenges of high costs,
long turnaround times, and the difficulty of interpreting
results for such rare diseases when considering genetic
diagnostics as an option. Now, thanks to a new proprietary
next-generation sequencing (NGS) technology called
Oligonucleotide-Selective Sequencing, or OS-Seq™, genetic
testing has now become a realistic and cost-effective option
in the earliest stages of diagnosis.
Developed and patented at Stanford University, OS-Seq is
a targeted sequencing technology, meaning specific DNA
sequences are harvested from genes that are associated
with certain diseases. For cardiac diseases, as an example,
this method allows the approximately 200 genes linked to
cardiac diseases to be targeted.
About 2% of the genome is actually encoding for genes and
only a subset of genes are known to have relevance to the
treatment of patients. OS-Seq focuses on that portion of the
genome that is clinically relevant, reducing the complexity
of the sequencing process. The results are more reliable and
much easier to analyze and interpret, ultimately making
OS-Seq incredibly fast and cost-effective compared to other
methods of sequencing.
Blueprint Genetics uses OS-Seq technology to offer you
over 200 tests covering all medical specialties, and to
deliver results within 21-28 days at one-third the cost of
other clinical-grade genetic testing facilities. This targeted
sequencing method is fast, offers high specificity and
sensitivity, and provides a high diagnostic yield.
But how is it done? And how can you as a clinician use
genetic testing to move from sample to diagnosis?
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Ordering and sample
preparation
The order process begins with you providing your patient’s
medical history. This is done through Nucleus, our online
portal where you can order tests, track samples, and receive
your test results. The entire process is transparent, showing
you at every stage what is happening with your patient’s
sample.
When we receive the sample, we first check to ensure it
meets the quality criteria required to produce an accurate
result. If the sample is blood or saliva, it’s run through an
extraction robot to acquire the DNA. We then perform a
series of molecular biology techniques to prepare the sample
DNA for sequencing.
First, the DNA is sheared into fragments, each comprised
of about 1,000 nucleotides. Next, a synthetic DNA sequence
is added to both ends of each DNA fragment during adapter
ligation. These synthetic ends allow the DNA fragment to
interact with the sequencing system, while also tagging the
DNA to a specific patient sample. Finally, the adapted DNA
fragments are copied multiple times in a process called
enrichment, which produces enough of the necessary DNA
for successful sequencing.
All of the methods used in this preparatory phase are tested
and trusted methods of DNA sequencing preparation. A
reference DNA is also prepared alongside the samples to
serve as the control during sequencing. As the sequencing
results for this reference DNA are known, it ensures highquality, reliable results.
For more detailed information on sample requirements and
ordering, please visit blueprintgenetics.com

4 | From sample to diagnosis - genetic testing with Blueprint Genetics | Blueprint Genetics

High-quality
OS-Seq sequencing
Only a specific, targeted portion of the
genome is sequenced using OS-Seq,
making the process very fast and efficient.
The prepared DNA is then loaded into the sequencing
instrument. The sequencing machine uses the OS-Seq
proprietary molecular biology method for selecting specific
sites in the genome, while sequencing is done using
standard protocol. The beauty of OS-Seq technology is that
a patient’s DNA is tested using a targeted panel comprised
of several disorders with similar genetic causes. As only a
specific portion of the genome is sequenced, the process is
very fast.
Fluids flush through the sequencing lanes in the flow cells,
where the DNA fragments react with reagents and are
immobilized at specific locations. When millions of DNA
segments have clustered to spots on a flow cell surface,
fluorescent nucleotides latch on to the exposed ligated ends
of the DNA strands and images are captured. When the
image capture is complete, fresh fluorescent nucleotides
are added and the imaging process is repeated. The images
reveal all the bases (and their order) that the sequences are
comprised of. The information content on the images is then
converted to raw data and extracted to text files.
For details on the sequencing depth and sensitivity of
OS-Seq, please visit blueprintgenetics.com
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Data analysis and
interpretation
More than just results — we provide expert
clinical interpretation services.
Sequencing creates a massive amount of raw data, which
requires heavy processing to become clinically relevant
information. The proprietary automated bioinformatics
pipeline developed and used by Blueprint Genetics produces
fast, reliable results. All of the software, equipment, and
algorithms used are industry-standard in the field of
molecular genetics, but specific parameters have been
adjusted and other customizations have been made to
improve data processing and analysis.
The first step in analyzing the results is quality filtering
on the raw sequencing reads. This allows any uncertain
nucleotides to be trimmed out of the data pool. Once the
highest-quality reads have been isolated, they are aligned
with the human reference genome so variant calling can
begin. Variants are differences from the reference genome –
hundreds may be found in any patient’s DNA, but not all the
variants will be clinically relevant to the suspected disease
diagnosis.
To aid in variant interpretation, Blueprint Genetics uses a
comprehensive, proprietary mutation database containing
only disease-related mutations. This database is comprised
of information from more than 2,500 scientific publications
and publicly available genetic databases. The output of the
bioinformatics pipeline is a Sequence Analysis Report,
which contains the detailed results of the test, related
literature links, the pathogenicity evaluation, and the
quality assessment.
While other genetic testing companies might end the
process with delivery of the results, Blueprint Genetics takes
it a step further by providing expert clinical interpretation
services. This is the phase where the information is put
into the knowledgeable hands of world-class geneticists and
clinicians. The clinical evaluation team start by assessing
the findings. Assisted by our Clinical Interpretation
Platform, our team can instantly query millions of genetic
and medical sources.

Variants classified as likely pathogenic or pathogenic are
confirmed using the conventional and reliable Sanger
sequencing method, in use for over 25 years. With this
second layer of sequencing, the referring clinician is
assured that the results are extremely accurate. The
patient’s clinical history and any identified variants are
reviewed alongside the relevant medical and genetic
literature.
For detailed information on Blueprint Genetics’
variant classification scheme, please visit
blueprintgenetics.com

A comprehensive
clinical report
The final phase of Blueprint Genetics’ all-inclusive
process is the geneticist’s statement, supported by the
insight of a specialized clinician. For positive results,
the report generally includes valuable insights into
potential treatments while highlighting any risks the
disease presents to the patient. The concluding statement
is delivered to you through Nucleus, by mail, or by fax,
depending on your preferences.
If the results are negative, the statement helps move toward
a potential future diagnosis by ruling out one or more
possibilities. The geneticist’s statement may also include
recommendations for a different, more comprehensive panel
when deemed beneficial. In this event, Blueprint Genetics
does not generally require a new sample to run the different
panel, so it’s easy for you to order a new panel if needed.
To see an example of a clinical report, please visit
blueprintgenetics.com
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Life-changing genetic
knowledge

Our commitment to the
genetic community

Our clinical statement will help you decide
what to do next for your patient.

We help improve worldwide collective
knowledge about genetic diseases.

From start to finish, the genetic testing process followed by
Blueprint Genetics is not only very fast and efficient, it’s also
very accurate due to the extreme care and checks performed
throughout. The results you get provide reliable answers for
both you and your patients.

Our testing not only helps individuals. When an unknown or
new mutation with uncertain pathogenic relevance is found,
the clinical evaluation team at Blueprint Genetics reports
the anonymized finding to a public database. Documenting
this information improves worldwide collective knowledge
of genetic diseases, and helps further determine if an
extremely rare variant could be clinically relevant to a
particular disease.

Our report will help you decide what to do next for your
patient, whether it’s a treatment plan or re-evaluating
your suspected diagnosis. Due to the rarity of monogenic
diseases, many doctors will see these cases only once in
their entire careers. An informative, detailed interpretation
of the results is incredibly beneficial in helping you decide
how to treat diseases for which you may have little or no
previous experience. Additionally, the fast turnaround time
(21-28 days, or 10 days with our Express Service) and costefficient pricing of OS-Seq genetic testing, coupled with our
patient-friendly billing policy, make it easier than ever to
use as an early diagnostic tool.

Not every genetic testing company shares their discoveries
with the public, but Blueprint Genetics is one diagnostics
company that does. In this way, our fast, cost-efficient and
accurate new genetic testing service can benefit you, your
patients, and the world.
To view our full catalog of test panels and to order,
please visit blueprintgenetics.com

Your patient may also find comfort in knowing the answers.
With your guidance, the results will help them identify and
reduce risks and make any relevant lifestyle changes. They
will benefit from a personalized treatment plan, developed
by you, to facilitate their wellbeing and quality of life.
Beyond the patient, the results also open the door to family
screening and you can help family members to minimize
risks or begin pre-emptive treatment plans.
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From start
to finish, our
genetic testing
process is not
only very fast
and efficient,
it’s also very
accurate.

Find out how to order or contact our customer
support at blueprintgenetics.com with any
questions about our services. We’re here
to help!

Join the conversation
#GeneticKnowledge

www.blueprintgenetics.com

