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Standardized Multi-Gene Expression Measurement —

StaRT-PCR" Technological Advantages

The evaluation of gene activity allows
scientists and clinicians to gain information
at the molecular level regarding the function
of genes. This information also serves as a basis
for the development of biomarkers and clinical
molecular diagnostics. These tests will augment
and begin to replace the use of the microscope
to identify diseases. Gene activity or expression
can be measured using a variety of technologies.
These include microarray or “gene chip”
screening, serial analysis of gene expression
(SAGE), real-time polymerase chain reaction
(PCR), and conventional competitive template
PCR. Unfortunately; all of these conventional
gene expression methods lack standardization.
To satisfy the need for standardized multi-
gene expression analysis, Gene Express, Inc.
has developed and now offers a multi-gene
expression analysis service based on

StaRTPCR"™ (Standardized [Sta], Reverse

template for each gene before it is eligible to
be an internal standard. Validation includes
assessment for specificity and sensitivity. Gene
Express then generates large batches of
standardized mixtures of these internal
standards (enough for trillions of assays of
hundreds of genes). These standardized
mixtures include predetermined concentrations
of internal standards for both the target and
normalizer genes (i.e., ACTB, GAPD, etc.).

Because StaRT-PCR™ reactions are
performed with internal standards for both
target and reference or normalizer genes, there

dilutions of the SMIS™ allow quantitative
measurements over the entire 7 log range of
gene expression observed in cells (<10 to 107
molecules/10° molecules reference gene). Thus,
the employment of SMIS™ produces
standardized data.

All data are directly comparable because
data are obtained using SMIS." With such
standardized data, expression levels of genes
in diseased vs. normal tissue can be compared
with confidence across all experiments and
other laboratories. In addition, internal
standards inherently correct for any inhibitors

Standardized Mixtures

(SMIS™)

Figure 1: Standardized Mixtures of Internal Standards (SMIS™)
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employs competitive templates included into
Standardized Mixtures of Internal Standards
(SMIS™). Competitive template PCR was
originally developed to provide quantitative
DNA or RNA measurement that compensates
for the unpredictable nature of PCR. Until
now, the technique was not popular because
of the immense work necessary to construct
the internal standard competitive templates.
Gene Express has resolved this problem and
has added standardization, automation and
convenience. Gene Express designs,

manufactures and validates a competitive

In each sample, each gene is compared to its respective internal
standard within the standardized mixture. This enables:

o Inter-sample comparisons: Yes
« Intra-sample comparisons: Yes
« Molecules/10°reference gene molecules: Yes

Each gene in a sample is compared directly to the same
gene in another sample

o Inter-sample measurements: Yes
« Intra-sample measurements: No
« Molecules/10°reference gene molecules: No

is integrated quality control. See Figure 1
above. Thus, data are represented as true
numerical values that can be mathematically
manipulated. This allows for the calculation
of gene expression indices and for the direct
comparison of experimental results.

Each gene expression result is reported as
number of molecules mRNA for gene “X”
per 10° molecules of reference gene. Serial

www.GeneExpressInc.com

that may be present in tissue extracts, a serious
problem that cannot be compensated with
real-time PCR analysis and other competing
methods.

Gene Express provides the convenience
and quality of multi-gene expression analysis
at its Standardized Expression Measurement
(SEM) Center” The SEM Center™ performs
StaRTFPCR" assays using automated, highly
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controlled conditions with Standardized
Mixtures of Internal Standards (SMIS™) and
Standard Operating Procedures (SOP) and
Good Laboratory Practices (GLP) protocols.
Thus, reproducibility is high with
coefficients of variance averaging -10%.
See Figure 2 below. Every assay undergoes
stringent quality control and quality

assurance for limit of detection and gene
specificity. Gene Express provides
standardized multi-gene expression analysis
at its automated SEM Center” to researchers
wortldwide. Currently, these researchers are
using SztaRT'PCR" to understand the
functionality of the genome and to develop
biomarkers for new drugs and innovative

clinical molecular diagnostic tests. Some of
the benefits of the St2ZRTPCR"method can
be differentiated from other gene expression
methods as shown in Table 1 below.
Order StmRTPCR™ assays for multi-gene

expression analysis today.
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Figure 2: Reproducibility of StaRT-PCR™
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Table 1: Advantages of StaRT-PCR™ Method for Multi-Gene Expression Measurement
Advantages StaRT-PCR™ Microarray Real-Time PCR
Lower Detection Threshold 1to 10 1,000,000 ?
Linear Dynamic Range >1x10’ 1x10’ ?
Sensitivity (signal response to analyte) 100% 10% ?
Measures Number of Molecules YES NO NO
Standardized Database: Unlimited Virtual Multiplexing YES NO NO
Controls for All Known Sources of Variation in Analysis (robustness, ruggedness) YES NO NO
Discriminate Small Sample-Sample Differences in Expression Level (< 20%) YES NO NO
Gene Specificity Ensured YES NO NO
Internal Standards for Target Gene YES NO NO
Internal Standards for Reference Gene YES NO NO
Compare Results Throughout Drug Development Pipeline YES NO NO
Compare Results with Other Labs and Over Time YES NO NO
Amenable to Quality Control Monitoring by Regulatory Agencies:
Internal Standard in Each Measurement YES NO NO
Determine Normal Clinical Expression Levels YES NO NO

? = Must evaluate PCR reagents (e.g., primer efficiencies) to ensure optimal lower detection threshold.

Gene Express, Inc., founded in 1992, is a commercial stage genomic biotechnology company that sells next-generation, patented, quantitative, standardized multi-gene
expression platform technology (§#2RTFPCR”). Gene Express sells gene assays and biomarkers to assist pharmaceutical and biotech companies with new drug development;
clinical diagnostic companies with innovative and patented, molecular diagnostic tests for cancers, infectious diseases, and other therapeutic areas; and academic institutions
with genomic research. Gene Express provides multi-gene expression analysis services at its Standardized Expression Measurement (SEM) Center” on high throughput
automated equipment to researchers in the US, Europe and Japan. Gene Express also designs, produces and markets new gene assay and biomarker system products that
allow standardized, reproducible, cost effective measurement of multi-gene activity. Assays for multi-gene expression analysis can be ordered today. Please contact our

Business Development Team at 800-820-8341 to find out how Gene Express can add value to your organization.
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