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ABSTRACT
We report the development of a new technology for
simultaneous quantitative detection of multiple targets in a

Gene Expression Market Opportunity Description of STAR Technology and Proof of Concept
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strategies, STAR technology can be adapted to transcriptional
profiling studies without requiring a priori sequence information.
STAR technology offers a flexible platform for development of
highly multiplexed assays in gene expression analysis and

molecular diagnostics.

(A) Three transcripts were ten-fold serially diluted from 3,000,000 to 3 copies in E.coli tRNA
(20ug/ml) and amplified as a three-gene multiplex STAR assay. C; vs. copy number plots
are shown for each transcript. Amplification efficiency = 10(-"/slope) —1_ (B) To demonstrate
reproducibility, 4 samples, each containing 300 copies of three different transcripts in a
background of £.coli tRNA (20ug/ml), were multiplex amplified as above. Each amplification
curve is represented by open circles, squares, triangles or diamonds.

Number of genes in analysis
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« Not scalable to many genes. (A) Diagrammatic representation of the STAR process. (B) Electropherograms derived from sequential multiplex PCR
cycles. Peaks representing arc, homer1a, and zif268 are marked with an asterisk. Small repeating peaks represent
DNA molecular size markers. (C) Amplification curves for arc (closed triangles), homeria (open circles) and zif268

(closed squares) were reconstructed by plotting the area under each peak against cycle number.
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Figure 4. STAR Technology for gene expression and SNP analysis

Diagnostic Applications of STAR Technology

Gene expression analysis is used broadly and extensively

Figure 5. Detection of SARS Co-V using STAR Technology
as an sensitive and specific diagnostic tool to detect pathogens or
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each primer pair was fluorescently labeled. Aliquots from cycles 2 to 33 were analyzed by
CE to generate amplification curves. (B) The genotype of 10 different SNPs were monitored

shown for (A) stool [200,000 {closed squares};
20,000 {open squares}; 2,000 {closed triangles}; 200 {closed circles}; 20 {open circles} copies] or (B) sputum

STAR multiplex [F732007[ 8337223 0997 [ 343200695782 2.4] 0595

We have developed STAR (Scalable Transcription

Analysis Routine), a gene expression analysis platform that
combines the desirable traits of both real-time PCR (precision,
sensitivity and quantification) and DNA microarray (miltiplexing)
into a single system. STAR represents an innovative integration
of real-time multiplex PCR and capillary electrophoresis (CE),
allowing the simultaneous quantitative measurement of multiple

using STAR technology using allele-specific primers from 1ng of human genomic DNA

pooled from 80 individuals.
—

derived samples [56,000 {closed squares}; 5,600 {open squares}; 560 {closed circles}; 56 {open circles}; 5.6
{closed triangles} copies]. (Insets) C7 vs. copy number graphs derived from data in (A) and (B).

Applications in Gene Expression Profiling

Fiqure 7. Sample-to-sample Comparison Using STAR Technology

were separated by CE and amplification curves were

Figure 8. Transcriptional Profiling using STAR Technology

of signal from

Detection of endogenous levels of (A) arc, (B) homer1a and (C) zif268 in rat
brain total RNA were assessed by 3 real-time PCR methods: SYBR (circles),
Tagman (riangles), and STAR either as an individual reaction (squares) or as
part of a multiplex reaction (diamonds). C;s were determined from PCR
amplifications performed from two-fold serially diluted total rat brain RNA (400 to
0.78ng) and plotted.
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constructed. 18S rRNA, squares; lactose dehydrogenase,
triangles; neuron specific enolase, circles. Open symbols
represent drug-treated samples and closed symbols
represent saline-freated samples. RFU, relative
fluorescence unit.

D)

50 and 75pg of input transcript, Two analytes were
prepared in a background of 1.75ug total rat brain RNA.
Analyte 1 was spiked with 50pg transcript A and 50 pg
transcript B. Analyte 2 was spiked with 50pg transcript A
and 75pg transcript B. Each analyte was reverse

using ple-specific sequence
tags and amplified using the STAR method as
diagrammed in (A). Note that 50 and 75pg are easily
discernable.
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clinical needs, scientific discoveries
»Reduced overall cost relative to other molecular diagnostic
platforms
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