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TATAA Biocenter is a commercial research
provider that offers commissioned research and
training within molecular diagnostics and gene
expression analysis using real-time PCR and other
molecular techniques to quantify nucleic acids.

Our competence is based on knovdedge and experience
accumulated through years of research at leading
European Universities. Our offer comprises the entire
field of real-time PCR services including commissioned
research, hands-on training, and custom design of real-

time PCR assays.

AMONG OUR ACTIVITIES ARE

¥ Open and tailor-made hands-on training courses
¥ Commissioned research and development
¥ Custom design of QPCR assays and assay validation

¥ Product development

-Express your genius with qPCR
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Real-time PCR experimental designs

T—

® Absolute quantification of a single marker by means of a standard
curve
® Viral load testing

® Relative quantification — the response of a single expression marker
relative to an endogenous control
® Diagnosis and monitoring of monogenic diseases

® EXxpression profiling
® Staging, monitoring and prediction of complex diseases

® Protein detection
® EXxpression correlation

The Real-Time Polymerase Chain Reaction, M. Kubista, J.M. Andrade, M. Bengtsson, A.
Forootan, J. Jonak, K. Lind, R. Sindelka, R. Sjoback, B. Sjogreen, L. Strombom, A. Stahlberg, N.
Zoric, Molecular Aspects of Medicine (2006) 27, 95-125
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Viral load testing
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I Reverse calibration
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l Determination viral load
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Monogenic disease monitoring
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Trend study
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Mean and 95% CI

T Control
T Trested

Unpaired t-test

One disease marker for complex disease

Unpaired 2-sided t-test
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Classification based on 1 marker
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Classification based on 2 genes
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l Principal component analysis based on 14 markers
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l Breast cancer vs. Healthy individuals (14 markers)
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Single-cell quantitative RT-PCR
| —

» tataabiocenter
"?I bt 9



[ ' ' . '] ’ ) ' '] ’, , 4 . ' . ' . '
S a =

, tataabiocenter
'??I bt @



and in logarithmic scale....
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l The typical (median) cell
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GEME EXPRESSION

Which mean do you mean?

There is considerable variation in
gene-expression levels between
individual cells. Bengtsson ef al.
show that these levels are distributed
log-normally rather than normally,
which implies that the arithmetic
mean does not represent the situa-
tion in a tyvpical cell. They also show
that the lewvels of expression of dif-
ferent genes in the same cell do not
generally correlate, and suggest that
mechanistic conclusions can be
drawn when they do.

Using reverse transcriptase quan-
titative real-time PCR, they measured
the transcript levels of 5 genes in
169 mouse pancreatic cells. For each
gene the results were distributed
log-normally across the sample cells,
making the geometric mean a more
appropriate representation of the data
than the more commonly quoted
arithmetic mean. For the insulin
genes, Insl and Ins2, up to 9@-fold
differences were found between the
arithmetic and geometric means.

Of the five genes studied, only
Insl and Ins2 expression levels cor-
related at the level of the individual
cell. Levels of ActB, the F-actin gene,
correlated with these two only at the
overall population level, whereas
levels of the final two genes did not
correlate with any of the others. This
indicates that expression-lewvel dif-
ferences in individual genes are not
due to cells having different levels of
owverall transcription. The authors
suggest that genes that correlate
at the individual cell level are co-
ordinately regulated, whereas those

that correlate at the population level
merely respond to the same environ-
mental stirmuali.

The importance of these find-
ings is demonstrated by the fact that
we might have underestimated the
effect of glucose on insulin expres-
sion by almost 4-fold, which could
be important in the administration
of therapeutic insulin.

Patrick Goymer
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Correlation in genes’ expression identifies the cell

Pearson’s coefficient

ActB Ins1 INS2 Surl Kcnjll
ActB 1
Ins1 0.15 1
INS2 0.12 0.90 1
Abcc8 -0.02 -0.01 0.06 1
Kcnjll 0.11 -0.02 0.24 -0.15 1

M. Bengtsson, A. Stalberg, P. Rorsman, M. Kubista, Genome Research (2005) 1388-1392

With pre-amp 50 genes per cell
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l Protein detection
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ELISA Immuno PCR

®) o

Lind & Kubista, Bio-Rad amplification tech note 2805
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l ELISA vs immuno-qPCR
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Measurements of PSA mRNA and protein
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High throughput expression profiling

48 (genes) X 48 (samples) = 2304 reactions!

y Chip
IS Underneath Chip
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Digital PCR

Sample is diluted into chambers that each
contains in average less than 1 molecule
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l Digital PCR

Sample is diluted into chambers that each
contains in average less than 1 molecule

Rare mutations are easily detected
because the background in a chamber
containing the target has been reduced by

the dilution
.;? / b @ tataabiocenter
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I Available in Prague! —

Institute of Biotechnology
Academy of Sciences, Krc

(www.ibt.cas.cz)

Courses: www.tataa.com
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