
Genospectra, Inc. 

Discovering the molecular events of life
genospectra

A Multiplex Branched DNA Assay for Parallel A Multiplex Branched DNA Assay for Parallel 
Quantitative Gene Expression AnalysisQuantitative Gene Expression Analysis

Presentation to qPCR 2005Presentation to qPCR 2005

Yuling LuoYuling Luo, Ph.D., Ph.D.

September 6, 2005September 6, 2005



Genospectra, Inc.

GenospectraGenospectra, Inc., Inc.

Systems BiologySystems Biology

Institute for Systems Biology 
www.systemsbiology.org

Static, semi-
quantitative
measurements

Dynamic, 
quantitative, 
parallel
measurements

QuantiGene

QuantiGene Plex

3nM of GAPDH siRNA in all samples 
1.4J/cm2 at 4hrs.

10 0% 9 6 %

10 6 %

3 4 %

9 0 %

10 0% 9 9 %
9 3%

18 % 2 1%

0%

20%

40%

60%

80%

100%

120%

Neg ative Co ntro l
siRNA

Neg at ive Co nt ro l
siRNA wit h lig ht

Cag ed  csiRNA Invitro uncag e
cs iRNA

Invivo uncag e cs iRNA

R
e
la

t
iv

e
 G

A
P

D
H

 E
x
p

r
e
s
s
io

n

T = 4hrs

T = 24hrs

Controllable siRNA

-20000

0

20000

40000

60000

80000

100000

0 10 20 30 40 50 60

time (min)

R
FU

regular ATP

no ATP

caged ATP

10min light activated
caged ATP

Live Cell Biosensors

(PQB™)
Parallel Quantitative Biology

Structure-Function

Mechanism of Action

HT-DNA Sequencing

Microarray

Cloning and Expression

Signal Transduction



Genospectra, Inc.

QuantiGeneQuantiGene & & QuantiGeneQuantiGene PlexPlex
OverviewOverview

• QuantiGene
– Single-plex bDNA assay exclusively licensed from Bayer 

Diagnostics for research applications.
– Single-plex bDNA assay widely used in FDA approved 

clinical diagnostic products – such as HIV, HCV viral load 
assays.

– Genospectra developed multiple applications such as 
quantitative gene expression analysis in whole blood and 
FFPE samples.

• QuantiGene Plex
– Genospectra developed multiplex bDNA assay.
– Multiplex mRNA expression analysis of 30 genes.
– Over a dozen multiplex panels developed.
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Key Features of Key Features of QuantiGeneQuantiGene & & 
QuantiGeneQuantiGene PlexPlex

• Simplicity: No RNA purification. No reverse 
transcription. No target amplification. Quantification Quantification 
of mRNA at its sourceof mRNA at its source.

• Reproducibility: less than 10% intra-plate CV and 
15% inter-plate CV in triplicate samples

• Specificity: Close to 100% spike recovery.
• Sensitivity: LOD of 6,000 transcripts for single-plex & 

25,000 transcripts for multiplex
• Assay development: Minimal effort. Close to 100% 

success rate.
• Assay procedure: ELISA-like & high throughput
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Multiplexed Branched DNA AssayMultiplexed Branched DNA Assay

QuantiGeneQuantiGene®® PlexPlex Reagent SystemReagent System
Based on Branched DNA and Based on Branched DNA and xMAPxMAP™™ TechnologiesTechnologies
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QuantiGeneQuantiGene PlexPlex Technology OverviewTechnology Overview
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Cooperative Hybridization Ensures Cooperative Hybridization Ensures 
Exceptional Assay SpecificityExceptional Assay Specificity
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QuantiGeneQuantiGene PlexPlex 1.0 1.0 -- SpecificationsSpecifications

PlexPlex Number: Number: 3 to 30 3 to 30 

Sensitivity (LOD): Sensitivity (LOD): ~ 25K~ 25K

Linear Dynamic Range: Linear Dynamic Range: > 3 logs> 3 logs

IntraIntra-- and Interand Inter--assay CV:     < 10% & 15%assay CV:     < 10% & 15%

CrossCross--Reactivity:Reactivity: < 0.2%< 0.2%

Throughput (readout):Throughput (readout): ~1 hr / plate~1 hr / plate
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QuantiGeneQuantiGene PlexPlex: Cytokine Panel: Cytokine Panel
CrossCross--Reactivity Reactivity 
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QuantiGeneQuantiGene PlexPlex: CYP & ABC Panels : CYP & ABC Panels 
CrossCross--ReactivityReactivity
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QuantiGeneQuantiGene PlexPlex: Cytokine Panel: Cytokine Panel
Dynamic RangeDynamic Range and Sensitivityand Sensitivity
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QuantiGeneQuantiGene PlexPlex: Cytokine Panel: Cytokine Panel
SpecificitySpecificity

Absolute quantification of mRNA transcriptsAbsolute quantification of mRNA transcripts
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Comparison of Comparison of QuantiGeneQuantiGene PlexPlex to to QuantiGeneQuantiGene
in Cytokine Inductionin Cytokine Induction
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QuantiGeneQuantiGene PlexPlex: Apoptosis Pathway : Apoptosis Pathway 
Activation & InhibitionActivation & Inhibition

----HeLaHeLa cells were treated with cells were treated with 
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----32,000 cells/well32,000 cells/well
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QuantiGeneQuantiGene PlexPlex: Drug Screening: Drug Screening

High precision and S/B enable drug screening assaysHigh precision and S/B enable drug screening assays
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QuantiGeneQuantiGene PlexPlex: : 
Whole Blood Gene Expression AnalysisWhole Blood Gene Expression Analysis

Whole blood assay specificity: spike recovery close to 100%Whole blood assay specificity: spike recovery close to 100%
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QuantiGeneQuantiGene PlexPlex in Whole Blood Gene in Whole Blood Gene 
Expression AnalysisExpression Analysis
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QuantiGeneQuantiGene PlexPlex: Simultaneous Quantitation of : Simultaneous Quantitation of 
Protein and Gene Expression Protein and Gene Expression 

IL-1b Protein & mRNA  Expression in 
LPS-induced U937 cells

-100

0

100

200

300

400

500

600

700

800

0 5
min

10
min

20
min

30
min

1 h 2 h 4 h 8 h 16
h

24
h

48
h

+ LPS

R
el

at
iv

e 
m

R
N

A
 E

xp
re

ss
io

n

-50

0

50

100

150

200

250

300

350

R
el

at
iv

e 
Pr

ot
ei

n 
ex

pr
es

si
on

Protein IL-1B

mRNA IL-1B

IL-8 Protein & mRNA  Expression in 
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IL-6 Protein & mRNA  Expression in 
LPS-induced U937 cells
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QuantiGeneQuantiGene PlexPlex: 30: 30--PlexPlex & Higher& Higher
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FormalinFormalin Fixation of Cells:Fixation of Cells:
Comparison of Comparison of QuantiGeneQuantiGene & QPCR Performance& QPCR Performance

Experimental DesignExperimental Design

1%1% FormalinFormalin fix for 1 or 16 hoursfix for 1 or 16 hours
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QuantiGeneQuantiGene Is Insensitive to Nucleic Acid Is Insensitive to Nucleic Acid 
Modification Modification 

• Formalin fixation has no effect on QuantiGene assay
• Formalin fixation reduces the efficiency of RT reaction by 2 to 3-fold
• Formalin fixation reduces QPCR performance by 5 to 10-fold
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Degraded RNA: Degraded RNA: 
Comparison of Comparison of QuantiGeneQuantiGene and QPCR Performanceand QPCR Performance

Experimental DesignExperimental Design
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QuantiGeneQuantiGene Assay is Much Less Assay is Much Less 
Sensitive to RNA DegradationSensitive to RNA Degradation

QuantiGene is much less effected by degraded RNA than QPCR
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Degraded RNA and Degraded RNA and cDNAcDNA (~100 to 200 (~100 to 200 bpbp):):
• RNA signal is reduced by 2 to 3-fold using QuantiGene.
• cDNA signal is reduced signal by 3 to 10-fold using QuantiGene.
• cDNA signal is reduced signal by 100 to 1,000-fold using QPCR.
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QuantiGeneQuantiGene and QPCR using FFPE and QPCR using FFPE 
Samples from Two Lung Cancer PatientsSamples from Two Lung Cancer Patients
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--QuantiGeneQuantiGene is more sensitive than QPCR  is more sensitive than QPCR  
measuring mRNA in FFPE samplesmeasuring mRNA in FFPE samples
--Biologically meaningful results can be obtained Biologically meaningful results can be obtained 
from FFPE samples using from FFPE samples using QuantiGeneQuantiGene assayassay

8.18 ug21.22 ug2.9 ug18.35 ug

3N3N3T3T14N14N14T14T

normaltumornormaltumor

3 yr old FFPE #47714 yr old FFPE #2027

Total RNA yield from 10 FFPE sectionsTotal RNA yield from 10 FFPE sections
Experimental Design:Experimental Design:

17.7 14.0 40.4 6.3 116 ng14N14N: 2/5 section

41.2 26.0 83.5 25.5 183.5 ng14T14T: 1/10 section

53.2 12.0 63.1 10.8 81.8 ng3N: 1/10 section

187.0 46.1 252.1 119.1 53.05 ng3T3T: 1/40 section

0.76 0.87 1.60 0.84 Background　

RPL32VEGFRPL19LDHA　
QuantiGene/FFPE

QuantiGeneQuantiGene on FFPE samples:on FFPE samples:
RLURLU
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Gene Expression Profiling inGene Expression Profiling in
Archived Lung Tumor Tissue (FFPE)Archived Lung Tumor Tissue (FFPE)

Single patient data for 26 genes &  2 controls 
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Collaboration with Prof. Sam Hanash
Fred Hutchinson Cancer Center
-10,000 assay points 
-3% overall CVs
-Completed in 5 days by 1 technician

Gene expression cluster analysis for each of 43 patients discriminates stage of lung cancer
Stage I Lung Cancer Stage III Lung Cancer
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QuantiGeneQuantiGene & & QuantiGeneQuantiGene PlexPlex
SummarySummary

• A hybridization-based assay with exceptionally high 
specificity, enabling direct mRNA measurement and 
quantification in
– Total RNA
– Cell lysates
– Tissue homogenates
– Whole blood
– FFPE samples

• High assay precision enabling
– siRNA knockdown analysis
– SAR/drug screening 
– Gene copy number determination

• Simple ELISA-like assay flow enabling
– High throughput gene expression analysis
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