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New VeraCode” ADME Core Panel Assay Speeds
Generation of Pharmacokinetic Data

Thought leaders in pharmacogenetic testing were impressed with the speed, accuracy, and
reliability of the VeraCode ADME Core Panel and its potential impact on pharmacogenetic research.

Introduction

Drug companies perform adsorption, distribution, metabolism,

and excretion (ADME) testing to better understand drug candidate
performance and to compile supporting safety data for regulatory
filings. In the last decade, scientists have identified DNA-based bio-
markers to elucidate pharmacokinetic properties, linking variability in
drug metabolism response to variations in the genes responsible for
processing substances in the body.

To increase the efficiency of drug development through the use of
these biomarkers, the PharmaADME Working Group, consisting of in-
dustry and academic experts, met in 2009 to develop a list of genetic
content considered standard for pharmacogenetic drug studies’.
llumina leveraged two of its innovative technologies, VeraCode
microbeads and the BeadXpress® Reader, to provide the most com-
prehensive coverage of this list in the VeraCode ADME Core Panel, the
first simple and efficient assay to streamline biomarker analysis during
clinical trials. VeraCode glass microbeads? provide an ideal surface

for attaching bioassays, and possess embedded digital holographic
elements for quick and specific detection by the BeadXpress Reader®.
With the VeraCode ADME Core Panel assay, researchers can simulta-
neously analyze 184 biomarkers, including >95% of the PharmaADME
Core List, for up to 32 samples per run in less than one day*. The as-
say produces data with a high average call rate (99.5%) and excellent
reproducibility (99.5%).

Michael Phillips, Ph.D. is Director of the Université de Montréal
Pharmacogenomics Centre, an Associate Professor at the Université
de Montréal, and the Federal Canada Research Chair in Translational
Pharmacogenomics.

Recently, we had an opportunity to speak with pharmacogenetics
testing leaders, Michael Phillips, Ph.D. of the Université de Montréal
Pharmacogenomics Centre, and Mike Garrett, M.S. and John Kolman,
Ph.D. of BioReliance Corporation, about their experience with the
VeraCode ADME Core Panel, and its potential impact on the clinical
trial process and the development of companion diagnostics.

Michael Phillips (MP): Markers were chosen by the PharmaADME
Working Group. The group was initiated by the pharmaceutical com-
panies and was composed of scientists from eight pharmas and my
lab. Our goal was to come up with an agreed-upon list of evidence-
based ADME markers that could be used to make decisions during
the drug development process. Much debate and a lot of collabora-
tion and consensus brought the list down from 300 genes to the final
PharmaADME Core list of about 33 genes, with 184 markers that have
known functional validity and can provide clear and actionable direc-
tion to pharmaceutical companies in clinical trials.

Mike Garrett (MG): For many years ADME testing has been performed
mostly in animals. You would take a drug compound, radiolabel it or
find some other way to monitor it in an animal, and then test where
and what metabolites of that compound you found.

John Kolman, Ph.D. is Senior Director, Research and Development

and Mike Garrett, M.S. is Director, Genomics Business Development at
BioReliance Corporation, a provider of contract services to the pharma-
ceutical and biopharmaceutical industries.
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John Kolman (JK): There will always be some stragglers, but most
drug developers want to stay ahead of the curve and have already
made a commitment to pharmacogenomic and pharmacokinetic
analysis in one form or another. They’re looking for an assay that
includes the PharmaADME core list and delivers high-quality results,
and are very anxious to see the VeraCode ADME Core Panel offered

by service providers.

Q. How will pharmaceutical companies use the VeraCode ADME
Core Panel assay?

MG: The genes in the ADME core panel were chosen because they
are believed to be the most indicative of what could cause variations

in patient response. The VeraCode ADME Core Panel assay will help
pharmaceutical developers to better structure each clinical trial to
select the ideal patient population, one that is going to respond best to
the drug, or to understand why they have variable responses.

MP: Pharmaceutical companies will want ADME assay results pretty
early in the process, especially in Phase | trials where speed is
essential. For Phase | trials, you'll have inclusion and exclusion criteria
for the makeup of that patient group. Say it's a 2D6 metabolized drug,
they want 50 patients and only want to include those that will be good
metabolizers. You have a short period of time to make this decision,
maybe a week, so you need to turn around assay results on a dime.
The VeraCode ADME Core Panel allows you to refine the patient group
and perform that analysis very quickly.

JK: Because the VeraCode ADME Core Panel assay will be used

to collect information about what could impact patient outcomes,

the data will be used to stratify potential patients at all stages of a

trial. That’s why it's become pretty standard practice to collect blood
samples throughout a clinical trial and either process them immedi-
ately or archive them for later pharmacogenomic analysis. In fact, the
European Medicines Agency recently released guidance to all pharma-
ceutical manufacturers that they will need to collect and bank material
for DNA testing going forward. Then it’s available for retrospective
analysis using the VeraCode ADME Core Panel assay, if needed.

MP: For example, if you find bimodal response distributions, the
VeraCode ADME Core Panel assay will enable you to go back and
identify a metabolic effect or other factor that might be influencing that
response. That information will allow you to better stratify or target
your Phase Il and Phase lll trials by limiting the people who won't
respond, or those people who might have a toxic response. Basically,
pharmaceutical developers will use these types of assays to make
better decisions early, to kill drugs if there are problems, or to better
target the population so that they can increase their efficacy and
improve their safety profile.

Q. There has been a lot of discussion about potentially
using pharmacogenomic assays to study older drugs that
benefited only small segments of a patient population. Could
the VeraCode ADME Core Panel assay be used to identify
patient segments where these drugs are effective?

JK: That's certainly an option. Many drug compounds failed because
there was a lack of understanding about exactly the kind of genetic
underpinning that makes a drug effective or toxic.

MP: Even today, pharmaceutical companies are cutting their portfolios
and focusing on only key markets. That doesn’t mean that the drugs
they cut are bad, just that they might not be as specific as they’d

want them to be. Pharmaceutical companies are outsourcing those
compounds and letting other companies invest in identifying the bio-
markers that will determine the responder patient profile, if there is one.

MG: Usually these are drugs that have some adverse side effect profile
that was unacceptable. Companies will want to see if they can identify
the patient population that was susceptible to that side effect profile
and basically resuscitate the drug by creating a test that becomes a
companion diagnostic for that drug.

Q. From a process standpoint, what makes the VeraCode ADME
Core Panel different from other ADME tests?

MG: The test as it’s run on the BeadXpress platform is fast and easy to
use. We feel comfortable that our staff is more than capable to take it
on with a modest amount of training. We see it as a very good fit and
valuable addition to our services.

JK: For ADME testing, you need an assay that you can turn around in
short order. You really can’t have a test that drags over days and might
be impacted by multiple technicians. That’s a non-starter. In develop-
ing the VeraCode ADME Core Panel assay, lllumina has made some
clever technology modifications to reduce it to a single day’s work
flow. That really has an impact on our ability to apply quality compli-
ance measures to the performance of the assay.

“With the BeadXpress, the end

result is very clean calls using the
SNPs in which we have the most
confidence. Having core markers
that are well reported is the key.”

MP: Less hands-on time is essential. The fact that the VeraCode
ADME Core Panel assay doesn’t require restriction cutting and a lot

of manipulation makes our process development simpler and more
straight forward, with less of an opportunity for errors. When you have
a simplified process with less hands-on time, your data tend to be
very consistent across batches and across operators. That’s important
when you’re operating in a very strict GLP or CLIA regulatory environ-
ment.

Q. What benefits do the technologies behind the VeraCode
ADME Core Panel assay provide?

JK: The big difference with the BeadXpress Reader is improved signal-
to-noise ratio. Competing technologies cover the same markers, but
that’s not the issue. The real issue is how well a system reports the
distinctions of two different genotypes at the same marker. By virtue of
having a more robust analysis system, the BeadXpress makes those
calls more reliably. Other technologies compensate for their reduced
signal-to-noise ratio by requiring additional SNP targets to make a
robust call. Adding more markers with weak signal-to-noise actually
becomes more confusing, not clearer. With the BeadXpress, the end
result is very clean calls using the SNPs in which we have the most
confidence. Having core markers that are well reported is the key.

The triallelic discrimination is very powerful and that’s helpful. For non-
binary SNPs, the BeadXpress Reader provides a clear null, one, and
more than one result. Copy number is also well supported.

MP: What's more important to me than just having informative
markers is having highly accurate and highly reproducible results, and
that's what the VeraCode ADME Core Panel provides. The VeraCode
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technology enables the assay to be flexible, with a filter that allows you
to select or not select certain markers, which is really helpful. Then you
only report on the markers that impact your decision making.

The product has a lot of functionality and is targeted towards drug
metabolism or pharmacokinetic genetic biomarkers, which can affect
a broad therapeutic range of compounds. We're actually using the
VeraCode ADME Core Panel assay for a combination of things—as
a tool for clinical trials, and as an assay our researchers can use for
biomarker identification.

Q. Will the VeraCode ADME Core Panel assay drive growth in
personalized medicine?

MG: Definitely, because it provides pharmaceutical companies with
information to tailor drugs. The VeraCode ADME Core Panel assay
helps identify and answer safety issues...is this drug compound going
to impact safety in a certain group of subjects? Will it be metabolized
quickly or slowly to the detriment or the advantage of overall health?
And then there’s efficacy; does the compound work better in some
genetic backgrounds than others?

MP: That’s why the ADME core list needs to be flexible. As our
knowledge grows and more information comes out about drug
response and various markers, the list will grow and gain more
functional validity.

Q. Personalized medicine hinges on the ability to tailor drugs
to different patient groups. To identify the patients’ genetic
differences and determine who will be a responder versus
a non-responder, companion diagnostic assays will be
needed. Will the VeraCode ADME Core Panel assay speed the
development of these companion diagnostics?

JK: Definitely. A lot of work is going into developing companion
diagnostics with dozens in development right now. We’re going to see
the fruits of those labors in the next few years.

MG: There are already companion diagnostics out there that are based
on pharmacogenomics. One example is Genentech’s Herceptin for
breast cancer that requires a test prior to treatment to see if the tumor
is expressing the HER2 gene. There’s also Amgen'’s Vectibix, which

is an EGFR receptor inhibitor for treating advanced colorectal cancer.
The drug is not recommended for patients with tumors that express
KRAS mutations in codon 12 or 13. A KRAS test is being used as a
companion diagnostic prior to dosing patients with this drug.

MP: There are also instances where pharmaceutical companies will
need to develop a companion diagnostic to help improve the efficacy
and/or safety profile of their drugs. This has the effect of stratifying the
patient population. An example of this is Bristol-Myers Squibb’s Plavix
and Lilly’s Effient for preventing clot formation. Plavix is one of the most
highly prescribed drugs on the market and will soon go off patent. To
define a market for their follow-on compound Effient, Lilly showed that
30% of patients on Plavix were gaining little or no therapeutic benefit
from this medication. For those 30%, Lilly developed a companion
diagnostic test for CYP2C19 to show that Effient might be a better
choice in patients deficient in this enzyme.

“What’s more important to me than
just having informative markers is
having highly accurate and highly
reproducible results, and that’s
what the VeraCode ADME Core
Panel provides.”

The FDA wants pharmaceutical companies and their partners to
develop drug/diagnostic combination products simultaneously. So the
key moving forward will be to have companion diagnostics available
for Phase lll clinical trials, so there’s sufficient data on their perfor-
mance to submit with New Drug Applications (NDA).

Q. Who would perform future companion diagnostic tests?

MG: Most of the standard clinical chemistry tests are run in
commercial and clinical laboratories, such as LabCorp or Quest. As
testing methods get more sophisticated, this is changing. Laboratory
services companies will have to become more sophisticated or begin
partnering with companies like ours that can provide more intricate
testing methods.

MP: It’s unlikely that the pharmaceutical companies themselves are
going to do it. But as they partner with diagnostic firms to develop
these assays, they’ll also need to think ahead about partnering with
contract service firms to make sure the assays are widely available.
For the U.S. market, they’ll also need to be sure these assays can be
run on a 510(k)-approved device. lllumina just received FDA clearance
for the BeadXpress Reader, which is essential for its use in the
development and processing of companion diagnostics in the future.
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