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• 1998: Foundation of artus GmbH –
as a spin-off from the Bernhard-Nocht-Institute for  Tropical Medicine
6 founders: BNI Hamburg – Bremen University – Kiel Un iversity

• 2000: First positive BSE case in Germany ever – dete cted at artus

What you should know about the companies artus & Am pTec

Company Headquarters in Hamburg

• 2003: The first available RT-PCR kit for “SARS viru s“ HPAC

• 2003: artus acquired general IVD PCR license from R oche

• 2005: artus-section with IVD PCR kits  was acquired  by Qiagen

• 2003: Launch of ExpressArt mRNA amplification kits

• 2005: Transfer of the ExpressArt product line to   AmpTec GmbH



ExpressArt® Technology: New Developments for 

RNA Isolation & mRNA Amplification

Dr. Guido Krupp
AmpTec
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AmpTec GmbH & India & USA

Ocimum Biosolutions

Haiderabad, India & Indianapolis, USA & Ijsselstein , NL

Business

Distributor and Service Provider
3 publications

2005 – 2010 => NEW OPPORTUNITIES

Initial Agreement with Subash Lingareddy & Ludwig W inzer

Change to new CEO Anuradha Acharya





Many Applications
Tissues/Cells/Body Fluids – (Needle) Biopsies – (Lase r) Microdissection – Sorted (Stem) Cells

Degraded RNA – FFPE RNA  – Bacteria

RNAready isolation kits
&&

ExpressArt mRNA Amplification kits

Many Microarray Platforms         & qPCR    & NGS
Flourescence          Biotin
Agilent        Affymetrix, Illumina, Axela



ExpressArt kit for mRNA Amplification
Pico-version

Ryan Baugh, Kate Hill-Harfe, Gene Brown and Craig Hunter

Dept. of Molecular and Cellular Biology, Harvard University
Expression Profiling Sciences, Wyeth ResearchExpression Profiling Sciences, Wyeth Research
25 June 2003



Genomic Analysis of Embryonic Gene Expression in C. elegans

The nematode Caenorhabditis elegans

4-cell-embryo



&
High-Quality Microarrays

RNA from FFPE Samples

BMBF Project “COLOGENETICS”
Euro Trans-Bio
4 partners

Collaboration with AXELA Inc.
Toronto, Canada & Boston, USA
“ZIPLEX” Breast Cancer Prognostic Chip



RNA from FFPE Samples
The Challenge
Limited Sequence Availibility

Cross-Linking: RNA-Protein, RNA-RNA
Problems Reverse Transcription Stops, difficult to liberate large RNAs 

RNA Degradation: Handling, Storage, RNA Isolation
Problem Many mRNA Fragments without 3‘-Poly(A)

Chemical Modification:

Problem Reverse Transcription Stops, Limited Priming at 3‘- Poly(A)

Methylol-Adenines, Dimerized Adenines



NOW   RNA Isolation with FFPE RNAready kit

Large RNA in solution

Reduced base modifications



AmpTec FFPE RNA-ready
More efficient
De-Crossinking:
Better liberation of
Large RNAs

Large RNA in solution
Reduced base modifications

Supplier R

Supplier Q



NEW TECHNOLOGIES FOR FFPE SAMPLES: Improved RNA Isolation and novel cDNA priming for qPCR and for universal mRNA amplification
G Krupp1; R Jaggi2; D Englert3, DJ Wilson3, S Laken3, S, ES Quabius4

1AmpTec GmbH, Hamburg, Germany; 2Department of Clinical Research, University of Bern, Switzerland; 3Xceed Molecular, Toronto, Canada; 4Department of Dentistry, UKSH, Kiel, Germany
Archival FFPE samples have been collected over decades in routine cl in ica l procedures and they harbour a great wealth ofinformation, inc luding mRNA expression profiles. Al though the RNA is severely degraded and poses additional cha llenges due to inter- and intramole cular cross-link ing and base modifica tions. Mining of gene
expression data is s ti ll possib le and ex trac ted information aboutdifferent ia lgene expression is comparable to data from Fresh-Frozen samples, even at a quanti ta tive level. Ournovel FFPE RNAready k its provide a novelprocedure for RNA libera tion and demodific at ion, resul ting in highly reproducib leda ta in RT-qPC R studies [1] and

derived geneexpression profiles of cancer samples [2,3] are useful for molecular risk assessments [3].
TR priming/amplif ication of FFPE RNAs ( incorporated in ExpressArt TR mRNA amplif ication kits) combines advantages of  oligo-dT and random priming: Like oligo-dT: preferential priming near the 3’end Like oligo-dT: selection against rRNAs Like random: mRNA fragments without poly(A) . Superior to random: 3’-preference for full-

length “cDNA-fragments”, no further “subfragmentation“ Like random: internal priming for whole transcript coverage. Superior to random: preferential starts at pause sites

Applications: ◊ qPCR analyses ◊ mRNA amplif ication and microarray analyses ◊ Unique advantages for Exon Arrays

[1 ] Oberli et al. (2008) Expression profiling with RNA from formalin-fixed, paraffin-embedded material. BMC Medical Genomics 2008, 1:9. / [2] Schobesberger et al. (2008) Gene expression variation between distinct areas of breast cancer measured from paraffin-embedded tissue cores. BMC Cancer 2008, 8:343.
[3] Antonov etal. (201) Molecular risk assessment of BIG 1-98 participants by expression profiling using RNA from archival tissue. BMC Cancer 2010,10:37

Isolation of FFPE RNA

AmpTec FFPE RNA-ready

Supplier R

Size distribution of FFPE RNA
Comparison of commercially available kits Comparison of Molecular Scores derived from Fresh-Frozen vs FFPE  tissues

FFPE RNA as RT-qPCR template
M

e
a

n
 C

T
v

a
lu

e
s 

(5
 g

e
n

e
s,

 1
4

 t
u

m
o

r 
sa

m
p

le
s)

Variability in the qPCR 
performance of FFPE RNA

Fresh-Frozen FFFPE

“MAQC”- like Sample Titration with FFPE RNAs
Analogous to the MAQC study (Nature Biotechnol. 2006;24(9):1151-61), FFPE
RNAs from breast c ancer (sa mple A) and colorectal canc er (sample B) wer e

mixed to crea te the C and D ti trat ions. Al iquots of the 4 samp les w ere amplif ied

Conclusions
• The resul ts demonstrate the feas ib il ity of ampl ify ing and quantify ing
sequences at any position with in transcrip ts in degraded m RNA from FFPE

samples.
• Results accurately reflect transcript abundance in total RNA samples.

• Expression differences of two-fo ld or less may be analyzed with tens or
hundreds of probes for translational res earch and c lin ica lassay deve lopmen t
on theZip lex Automated Workstation.

FFPE RNA and Microarrays

Supplier Q
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RNA-ready

Comparison of scores with intac t and FFPE RNA,

determined for 82 patients . Sca tter p lots are shown
for scores for each tumor, derived from FF (Fresh-
Frozen) and FFPE tissues.
A: ER_8, wi th 8 genes represent ing estrogen
receptor function, B: PGR_5 for progesterone
receptor,C: HER2_2 for Her2 andD: PRO_10,
with 10 genes for proliferation sta tus. P earson
correlations are indicated.

Histograms of ER and PGR scores wi th

fitted m ixtures of Gauss ian dis tribut ions.
Fresh-Frozen and FFPE samples resul t in
very similar b iphasic distributions.

Results of 82 matched s amples are
shown

Unsuperv ised hierarchica l clustering of data from FF- and FFPE-

derived RNA. Shown are he at maps based on norma liz ed expression
from RNA of FF and FFPE tissues . Prolif erat ion (red box), Her2
(blue box) and ER or PgR related genes (green box) are indicated.

The hormone receptor status of e ach tumor was also assessed by IHC .
ER negat ive (black c ircles) and Her2 positive tumors (open circles)

are indicated.

Experimental Flow Chart 

Place up to 5 FFPE sections in a reaction tube

Deparaffinisation
Time required: 1 h

Lysis
Time required: 3 h

Demodification
Time required: 0.5 h

Spin column purification, including DNA digestion
Time required: Approximately 0.75 h

Purified RNA in ~50 µl eluate
Expected yield: up to 2 µg per slide
Total time required: Approximately 5.5 h

Ziplex Automated Workstation
Samples and reagents are pumped
through probe array channels in
microplate w el ls for eff icient &
fast mixing/hybrid isation.
Numerical data are avai lable wi th in

3 hours. Automatic Qual ity Contro l
metri cs ensure the output of only
high quality data: fa ilure samples
with too low s ignal/background
ratios are flagged.

with the ExpressArt TR kit and hybrid ised on the Zip lex Worksta tion. Ther e
was good agreement (R2 > 0.95) betw een the observed and predicted resul ts for

Cand D samp les, ca lculated from the A and B expression va lues. Median CV’s
of the A, B, C and D samples were 19.9, 18.7, 24.3 and 19.6%, respectively.
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Observed normalized s ignal intensi ti es for C and D samples vs. predicted

intensities that were calculated from A and B sample data.
Simi lar performance w as observed for 3 '-b iased probes and for probes several
hundred bases away from the 3'end of the m RNA,confirm ing thelack of 3 ' b ias in
the TR amplified RNAs.



Selective Amplification of Bacterial mRNA

MOSAR
EU-FP6 Integrated Project
15 partners



Standard Procedure
(Ambion)

Starting Material
Minimum of 0.5 to 2 µg total RNA

Intact, only

rRNA depeletion
with magnetic beads

Enriched mRNA
100 to 500 ng

Enzymatic
Poly-adenylation

Micro Procedure
(AmpTec)

One-tube-reaction:
Several steps using
TRinucleotide priming
Selection against rRNAs

Starting Material
Minimum of 0.5 µg total RNA

Intact or degraded

First IVT/amplification

Nano Procedure
(AmpTec)

Starting Material
Minimum of 5 ng total RNA

Intact or degraded

One-tube-reaction:
Several steps using
TRinucleotide priming
Selection against rRNAs

First double stranded template DNA
for T7 RNA polymerase

Standard Procedure
(Ambion)

Starting Material
Minimum of 0.5 to 2 µg total RNA

Intact, only

rRNA depeletion
with magnetic beads

Enriched mRNA
100 to 500 ng

Enzymatic
Poly-adenylation

Micro Procedure
(AmpTec)

One-tube-reaction:
Several steps using
TRinucleotide priming
Selection against rRNAs

Starting Material
Minimum of 0.5 µg total RNA

Intact or degraded

Micro Procedure
(AmpTec)

One-tube-reaction:
Several steps using
TRinucleotide priming
Selection against rRNAs

Starting Material
Minimum of 0.5 µg total RNA

Intact or degraded

First IVT/amplification

Nano Procedure
(AmpTec)

Starting Material
Minimum of 5 ng total RNA

Intact or degraded

One-tube-reaction:
Several steps using
TRinucleotide priming
Selection against rRNAs

First double stranded template DNA
for T7 RNA polymerase

First IVT/amplification

Nano Procedure
(AmpTec)

Starting Material
Minimum of 5 ng total RNA

Intact or degraded

One-tube-reaction:
Several steps using
TRinucleotide priming
Selection against rRNAs

First double stranded template DNA
for T7 RNA polymerase

Amplification of Bacterial mRNA without rRNA Depletion
THE ONLY Technology for DIRECT Gene expression studies

Problems
1_Intact RNA: logarithmic culture
2_Limited list of species 

double stranded template DNA
for T7 RNA polymerase

Amplified antisense RNA 
for hybridisation to microarray 

or as template for multiple qPCR assays

In vitro transcription / amplification
with T7 RNA polymerase

Poly-adenylation

mRNA tailed
with variable 3‘-poly-A

Several
standard reaction steps

double stranded template DNA
for T7 RNA polymerase

First IVT/amplification
with T7 RNA polymerase

First amplified RNA

Secondsynthesis
of template DNA

Second double stranded template DNA
for T7 RNA polymerase
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First IVT/amplification
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Secondsynthesis
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AmpTec GmbH & European Funding

GRACE
EU FP6 Network of Excellence
23 partners

MOSAR
EU FP6 Integrated Project
15 partners

COLOGENETICS
BMBF: Euro Trans -Bio

AmpTec GmbH
www.amp-tec.com   info@amp-tec.com

BMBF: Euro Trans -Bio
4 partners

DENFREE
EU FP7 Collaborative Project
14 partners, including BNI, Hamburg, Germany


