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GENERI BIOTECH employs approximately 20 staff, half of
which are university graduates. 6 of them are Ph.D.
Approximately one third of employees work in the commercial
division and 2/3 in the research division.

GENERI BIOTECH s.r.o.GENERI BIOTECH s.r.o.
- CommercialCommercial

synthesissynthesis ofof oligonucleotides, paternity oligonucleotides, paternity testingtesting, , molecularmolecular servicesservices
((cloningcloning, , sequencingsequencing etcetc.).)

- ResearchResearch
SeveralSeveral projectsprojects mainlymainly focussedfocussed on on molecularmolecular geneticsgenetics ((detectiondetection ofof
highlyhighly pathogenicpathogenic bacteriabacteria forfor CzechCzech Ministry Ministry ofof defencedefence, use , use ofof
oligonucleotides as oligonucleotides as therapeuticstherapeutics, , molecularmolecular resistanceresistance ofof cancercancer cellscells to to 
cytostaticscytostatics causedcaused by by membranemembrane transporterstransporters etcetc.).)
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Consortium

• Centre for Applied Gensensorik (CAG), University of 
Bremen, Germany  (Co-ordinator)

• Exiqon A/S, Denmark
• Generi Biotech s.r.o., Czech Republic
• Miltenyi Biotec GmbH, Germany
• Plant Research International b.v., The Netherlands

Objective
Based on an advanced flow through microarray system (gensensor) a new approach for 
increasing the sensitivity of a label-free detection system has been proposed to be developed. 
Improving of this essential step in the microarray based gene analytical method should lead to a 
less complex, PCR independent and better quantifiable analytical process, useful for routine 
diagnostics in the clinic and in the industry. 

The Netherlands

Germany

Denmark

Czech Republic

Consortium members

COORDINATORCOORDINATOR: D. Blohm
University of Bremen, CAG-UFT, Leobener Str. D-28359 Bremen, Tel. +49-421-218-4780, email: dhb@biotec.uni-bremen. de

Nano-biotechnical components of an advanced bio-analytical
microarray system („GenSensor-Nanoparts“)

mailto:dhb@biotec.uni-bremen
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MicroarraysMicroarrays

DetectionDetection ofof specificspecific DNA/RNADNA/RNA

NeedNeed to use to use labelslabels

SampleSample preparationpreparation isis crucialcrucial

–– MinuteMinute amountsamounts ofof detecteddetected sequencesequence(s) in a plenty (s) in a plenty 

ofof otherother sequencessequences andand//oror complexcomplex matrixmatrix
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TheThe NanopartsNanoparts approachapproach

CombineCombine thethe hybridizationhybridization powerpower ofof LNA LNA 
basesbases modificationmodification withwith thethe magneticmagnetic
nanobeadsnanobeads forfor combinedcombined samplesample isolationisolation, , 
hybridizationhybridization andand detectiondetection

Design Design ofof a a „„probeprobe pairpair““ closeclose togethertogether
–– DNA DNA probesprobes spottedspotted on on thethe arrayarray

–– LNA LNA probesprobes boundbound to to magnmagn. . nanobeadsnanobeads
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FeaturesFeatures

LNA = Locked Nucleic LNA = Locked Nucleic AcidsAcids
–– PropertyProperty ofof ExiqonExiqon S/A, S/A, DenmarkDenmark

high affinity high affinity RNARNA mimics with the sugar ring locked in the mimics with the sugar ring locked in the 
33’’--endo conformationendo conformation

Increased Tm (Increased Tm (Tm increases by 2 Tm increases by 2 -- 88ººC per base)C per base)

MagneticMagnetic nanobeadsnanobeads
–– MiltenyiMiltenyi BiotecBiotec GmbHGmbH, , GermanyGermany

DiameterDiameter ofof 20nm to 200nm20nm to 200nm

O baze

OH O

OH
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workflowworkflow
InIn--silicosilico design design forfor selectedselected 5 5 bacterialbacterial species species 
((SalmonellaSalmonella entericaenterica subspsubsp. . entericaenterica serovarserovar TyphiTyphi Ty2, Ty2, SalmonellaSalmonella typhimuriumtyphimurium LT2, LT2, StaphylococcusStaphylococcus
epidermidisepidermidis ATCC 12228, ATCC 12228, StaphylococcusStaphylococcus aureusaureus subspsubsp. . aureusaureus Mu50, Mu50, ListeriaListeria monocytogenesmonocytogenes str. 4b) str. 4b) 

Use Use ofof Cy3 Cy3 labelledlabelled PCR PCR productsproducts ofof „„domainsdomains““ containingcontaining
targetstargets forfor eacheach DNA/LNA DNA/LNA probeprobe pairpair
Positive Positive selectionselection ofof suitablesuitable DNA DNA arrayarray probesprobes
Negative Negative selectionselection ofof LNA LNA probesprobes ((crosscross--hybridizinghybridizing withwith arrayarray--
boundbound DNA DNA probesprobes))

Positive Positive selectionselection ofof LNA LNA probesprobes hybridizinghybridizing to to thethe targettarget
((„„double double hybridizationhybridization““ ofof Cy3 Cy3 labelledlabelled targettarget PCR PCR withwith Cy5 Cy5 labelledlabelled
LNA LNA probeprobe on on thethe arrayarray))

„„fishingfishing““ experimentsexperiments ((catchingcatching ofof Cy3 Cy3 labelledlabelled PCR PCR productproduct by by 
LNALNA--magnmagn. . nanobeadsnanobeads andand detectiondetection on on thethe arrayarray))
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conditionsconditions

DNA oligos (5`-NH3 + C18 spacer – GB; LNA – Exiqon)

Slides from CAG Bremen (non-contact spotting)

Hybridization 3xSSC/0,1%SDS / 42°C

ArrayBooster for array hybridization in GeneFrames

Axon GenePix4000B scanner

Miltenyi magnetic separator
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ExampleExample SA_D0 SA_D0 
DNA DNA probeprobe hybridizationhybridization

Cy3 PCR SA_D0
efektivita hybridizace PCR produktu

sklíčko 38, GF1
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ExampleExample SA_D0SA_D0
LNA LNA probeprobe crosscross--hybridizationhybridization

Cy5 LNA SA_L_D0 EQ 23539 
cross-hybridizace

sklíčko 38, GF3
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ExampleExample SA_D0 SA_D0 –– „„doubledouble““ hybridizationhybridization

Cy3 PCR SA_D0
efektivita hybridizace PCR produktu dohromady s Cy5 LNA SA_L_D0 EQ 23539

sklíčko 38, GF2
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„„fishingfishing““ experimentsexperiments

magn. nanobead with LNA probe + Cy3 labeled
specific PCR product + unspecific Cy3 labeled PCR 
products
Hybridization (same conditions as for array
hybridization)
Magnetic separation
Array hybridization
Detection

FishingFishing::
1. with magnetic separation

• Low salt WASH (0,1xSSC)
• High salt WASH (3xSSC)

2. Without separation at all
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domain SA_D0, low salt wash
sklíčko 3, GF1
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domain SA_D0, high salt wash
sklíčko 3, GF2
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domain SA_D0, without wash 
sklíčko 3, GF3
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MicroorganismMicroorganism DNA/LNA DNA/LNA probesprobes
designeddesigned

„„domainsdomains““
clonedcloned

DNA/LNA DNA/LNA pairspairs selectedselected
+ + withwith thethe bestbest signalsignal

StaphylococcusStaphylococcus
epidermidisepidermidis 16/8* + 6/6 2* + 4 4 + 1
StaphylococcusStaphylococcus
aureusaureus

6/6 5 4 + 1
SalmonellaSalmonella typhityphi 6/6 4 2 + 1
SalmonellaSalmonella
typhimuriumtyphimurium

6/6 6 2 + 1
ListeriaListeria
monocytogenesmonocytogenes

6/6 6 3 + 2

* - exploratory design and optimizations

Design Design andand optimizationoptimization „„hit hit raterate““
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ConclusionConclusion
• in-silico design not optimal

• no significant correlation of any design parameter with
functionality yet

• need to test more sequences
• more than twice as difficult as the design for DNA array

probes is

• generally the „double hybridization“ concept works fine
• fishing with LNA-modified magn. nanobeads is working
but the hybridization conditions need to be improved
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