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Academics

Training of post-docs
Yale University 1983 — 1987

Dr. Bobby Cherayil, 1986-1987 now at UMASS Boston
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Academics

Training of post-docs
Yale University 1983 — 1987

Dr. Bobby Cherayil, 1986-1987 now at UMASS Boston
2 publications

University of Kiel 1987 — 2002

Dr. Rajesh Gaur, Ph.D. at Delhi University, now Pro f at City of Hope
10 publications, 1 book



Ribozyme: Biochemistry and Biotechnology
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Modification interference approach to detect ribose
moieties important for the optimal activity of a ribozyme

Faesh K.Gaw and Guide Krupp®

Irestitut fi)r Algemeine Mioobickgie, Chrisian-Alorechis-Universital, Am Botanischen Garen 9, W-22300
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Academics

Training of post-docs
Yale University 1983 — 1987

Dr. Bobby Cherayil, 1986-1987 now at UMASS, Boston, USA
2 publications

University of Kiel 1987 — 2002

Dr. Rajesh Gaur, Ph.D. at Delhi University, now Pro f at City of Hope, CA, USA
10 publications, 1 book

Dr. Kumud Singh, Ph.D. at Delhi University, now at  Scripps Institute, CA, USA
8 publications
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Rapid kinetic characterization of hammerhead
ribozymes by real-time monitoring of
fluorescence resonance energy transfer (FRET)

EUMUD K. 2INGH, REZA PARWARESTH, and GUIDD KRUPP
e o e elspa gy, Car for Peltoligy med Appld Cascr Fasecch, Ciriales-Abmecis- Ut 1 K,

hamanc ey 17, 24108 Kal, Gasmisy
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v for analy mmdemmmm:nmnum Eacn data

In
point raquires the cumbercome

soaration, and quansiation of resstion producds, apart

from the continuous loes of cubsTals by radlosctive decay. W Rave uced chable double lucrscosnt anddabelsd RHA
cubstraiss. Fluorscoancs of one fluarcphors |6 quenchsd by Intramolscular snergy Sranciar [FRET]. Upon cubeirabs

oleavags,
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Hme and risozyme rascions can be aralyzed undsr mulipke (cubsirals sxoscs) and undar cingls ribozemes soscs|
turmover sonciions. A defallsd comparicon of unlassisd, cingls, and doubls flucrecoan-labelsd RHAS reveaisd
moderais Knsbo diffesnosc. Faculc wih bwe sycieme, hanmarhasd rbozymes i U icmal rbozyeme, langs sub-
cirabs] and In 17 Pormaet (lange ribazyrre, omall cutscirads), ars reporbed.

Feypworde: BODIPY, Cy-£; sthanol: FAM; in;

INTROOUCTION

Hammernead rfisozymes are small RMA molis that seil
Cleave at ore specHic phosphodiester bond. In wive,
ihlz ribozyme SIurs as &n Inframaiecular matd in seyv-
eral small RNA pafrogens, In virclds, and In viusolds
r2ymaons, 15857 In viro, It can be sl Inte teo RNA
olgonucizoiides by cpening two of the three halmin
loops In he minimal conserved structure (Fip. 14
(Unlerkeck, 1357; Haseiof & Gerach, 1355; Kalzuma
et al., 1S88; Jeffries & Eymaons, 1983)

Miary festures of RMA Dlschemistry were sludizd with
these small catalyfic FMAs, Ircludieg mulabonal analy-
== Wi both natural and modiies mucieotides {Eratty
etal., 1553; Burgin et al., 1596; Clouet-0r0irval & Uhlen-
beck, 152€], the funciicral Imporisnce of metal lons
Carem & Unlenbeck, 1551; Murmay =t al, 1938}, and
higreresciution stnachures wiith X-ray cryssallograpky
Fley =t al, 1554; SR =t al, 1555) and with Intra-
molecular fUCFESCENCE MESORance Energy transfer
[FRET] (Tuzchl &% al, 135£), Furlhemcre, format Kl
Iz wigorcusly pursued as a ioal for specific gene Inac-
thvafion (HaseioT & Gerach, 1553; Rosy, 19571,

Heprin! regommds b: uikde Keopg, Inslie "o Hamabgel okags,
Cathe’ ¢ Peltology a=d Appe? Canow Rasserch, (heslon-
Abradve- Unben i Fle, Fiamasrosag 11 524108 Kl Geeiy;
e-rad: GERLPY THUKLIEL.DE

hing; rodamine: TAMFA

All experiments that employ a rbozyme require k-
netic analysks of e cl=avage reaciion. This dymamic
process has io be analyzed by cats acqulsiton st mak
tinie ime polnts—a rather cumbersorme requirement.
Furfhemone, radiclabeled subsirate SMAs ane pri-
marily wsed, ard fhils requires repetive SAA prepara-
tion and purificafion. Recerdly, reaktime measuing of
changss In FRET was Intrcduuced o foliow subsirate—
ribozyme Interactons (L1 =1 al, 1555; Perkins & Good-
child, 19597; Waker & Burke, 1557). Subsiraiz RNAs
wers appliec that carie=d only one fucrescent fabel
and changes In FRET cccumed upen formabion of the
Imtermalecular complex wiin rbozyme RMA. Thess
studies revealzd deials In subsiraie binding of fhe
Tefrahpmena group | rbozyme LI et @, 15551, For
hammertead (Pekins & Goodchid, 1557) and halpin
[Waker & Surke, 1557) ridozymes, rea-iime monilor-
Ineg of the subsequent clzavage reaction was possible.
Flugrescence of a fucrescein-labsied subsirate was
guenchned In the complex win the fbozyme due o k-
ieraction whn 3 quencher dys [(Perkins & Gocdohid,
1857 or Wi & provimal, unpalred G baze (Aaker &
Burke, 1257} I the ribozyrme. Becyuze montiorng of
cleayvape kinetics was deperndert on the preformesd
ribozyme—subsirate compliex, |t was Imbkzd o single-
turnover condiions wiin satumaling ribozyme excess.
Similar to the £'-exonuciease assay for rea-ime mor-
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Training of post-docs
Yale University 1983 — 1987

Dr. Bobby Cherayil, 1986-1987 now at UMASS Boston
2 publications

University of Kiel 1987 — 2002

Dr. Rajesh Gaur, Ph.D. at Delhi University, now Pro f at City of Hope
10 publications, 1 book

Dr. Kumud Singh, Ph.D. at Dehi Uniersity, now at Sc  ripps Institute
8 publications

Cooperation initiated: University Kiel & artus GmbH

Dr. Sujala Kapur, Safdarjang Hospital, Delhi, India
2 publications



molecular Techniques

Reliability of Detecting rRNA Sequences of
Chlamydia trachomatis With Fluorescence in
Situ Hybridization Without Amplification

Sujala Kapur, M.D., Margoob Ahmed, M50, Vineeta Singh, PhD., Guido Krupp,
Ph.}, Sudha Salhan, M., and Arune Mital, PRI
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T are fFmarerence in siew fpbridinscion (FISH) l:'ilu_g'n'-
Enromual RVA (rRNA) oligonncieside prober ar ebe sarpe:
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Sty Dasly pusieioe and 4 FLSH pivize smapler were PR magaeize.
_ﬁ"ﬂ she rRNA reguence af Condusion
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et v rapid and unequivocal ok et ko
disl inclurioes dic mi;  Identification ofsuch organkms  Sigmat :y.ﬁa_ u;_
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vt g, Than difficult to culfure. ek che iy of s
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FISH arsay were 0:277-253)
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Razults

Ay che 125 compler induded in ehe senly, FISH was

From che Towrvioo
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Bew Dchi, hadby, 20d Aco-Biawech, Humbary,

Keywords: Cllempdis rechemeri; 165 ribosomal
RIA; hyhridimcion, foorssoenoe in sim;, pohpmenss:
chain regction

'111: use of probes tar curget ribosomal BRNA
(CRANA) makes direct detmerion of sigle cells pos-
gihle without ampilification. This phylngeneric sain-
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the PCR reference Amplification Technologies




What you should know about the companies artus & Am pTec

Company Headquarters in Hamburg

® 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

® 2003: The first available RT-PCR kit for “SARS viru  s* HPAC
® 2003: artus acquired general IVD PCR license from R oche

® 2003: Launch of ExpressArt mRNA amplification kits

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

® 2005: Transfer of the ExpressArt product line to AmpTec GmbH
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Business

AmpTec GmbH & India & USA

Ocimum Biosolutions

Haiderabad, India & Indianapolis, USA & ljsselstein  , NL

Distributor and Service Provider
3 publications

2005 — 2010 => NEW OPPORTUNITIES

Initial Agreement with Subash Lingareddy & Ludwig W

Change to new CEO Anuradha Acharya

inzer
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Many Applications

Tissues/Cells/Body Fluids — (Needle) Biopsies — (Lase  r) Microdissection — Sorted (Stem) Cells
Degraded RNA — FFPE RNA — Bacteria

e - —a

RNAready i%(L)Iation Kits
ExpressArt mRNA Amplification kits

m

Many Microarray Platforms & gPCR & NGS

Flourescence Biotin
Agilent Affymetrix, lllumina, Axela



ExpressArt kit for mMRNA Amplification

Pico-version
Ryan Baugh, Kate Hill-Harfe, Gene Brown and Craig Hinter
Dept. of Molecular and Cellular Biology, Harvard University

Expression Profiling Sciences, Wyeth Resear
25 June 2003

v 1y Harvard University
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Genomic Analysis of Embryonic Gene Expression in C. elegans

4-cell-embryo

The nematode Caenorhabditis elegans




RNA from FFPE Samples

&
High-Quality Microarrays

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 Avalilibility

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

Chemical Modification: Methylol-Adenines, Dimerized Adenines
Problem Reverse Transcription Stops, Limited Priming at 3'- Poly(A)

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




NOW RNA Isolation with FFPE RNAready kit

* Crosslinks

Experimental Flow Chart

Base modifications

Place up to 5 FFPE sections in a reaction tube

Stop for RT

Deparaffinisation
Time required: 1 h

Lysis

¢

Time required: 3 h ‘ .
Demodification in Lysis mix

Time required: 0.5 h

Large RNA in solution

Reduced base modifications

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

Purified RNA in ~ 50 pl eluate, expected yield: up to 2 pg per slide
Total time required: Approximately 5.5 h
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Large RNA in solution
Reduced base modifications

| ® L: Lodder

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



NEW TECHNOLOGIES FOR FFPE SAMPLES: Improved RNA Isolation and novel cDNA priming for g°PCR and for universal mRNA amplification
G Kruppt; R Jagdi; D Englerg, DI WilsoR, S Laked S, ES Quabius

1AmpTec GmbH, Hamburg, GemariDepartment of Clinical Research, University of BeBwitzerdand#Xceed Molecular, Toronto, CanadBe partment of Dentistry, UKSH, Kiel, Germany
Archival FFPE samples have been collected over decadestitineoclinical procedures and they harbour a great wealttinédrmation, including mRNA expression prdfiles. Althohghe RNA is severely degraded and poses addional chadiemigie to inter- and intramole cular cross-iinking and baselifitatons. Mining of gene
expression data is still possible and ex tracted informatiboutdifferentialgene expression is comparable to datafFresh-Frozen samples, even at a quantitative level.m@wel FFPE RNAready k its providea novelprocedurefor RNeriation and demodification,resulting in highly reprodedata in RT-qPCR studies [1] and
derived geneexpression profiles of cancer samples [2e3}sefulfor molecular risk assessments [3].
TR priming/amplification of FFPE RNAs (incorporated in ExpressArt TR mRNA amplification kits) combines advantages of oligo-dTand random priming: Like oligo-dT: preferential primingnear 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 startsat pause sites
Applications: 0 qPCR analyses 0 mRNA amplification and microarray analyses 0 Unigue advantages forExon Acrays
[1] Oberliet al. (2008) Expression profiing with RNA fronofmalin-fixed, paraffin-embedded materia. BMC Medicakr@®mics 2008,1:9. / [2] Schobesberger et al. (2008) Genessspn variation between distinct areas of breast canemsured from paraffin-embedded tissue cores. BMC Cancé82®343.

[3] Antonov etal. (201) Molecular risk assessment of BIG & {articipants by expression profiing using RNA from arciliissue. BMC Cancer 2010,10:37 .
FFPE RNA and Microarrays

Isolation of FFPE RNA FFPE RNA as RT-gPCR template Conclusions

Size distribution of FFPE_RNA . . Variability n the qPCR . . . +The results demonstrate the feasibilty of amplifying andiagtfying
Comparison of commercially available kiterformance of FFPE RNA Comparison of Molecular Scores derived from Fresh-Fozen vs FFPE tissues sequences at any posiion wih in ranscrip s in degradedNi Rrom FFPE
ED " nenpres = B samples.

\ § ,‘A Plec FEPE RAventy 40 = Fresh_Frozen FFFPE «Results accurately reflect transcript abundancein toARsamples.

«Expression differences of two-fold or less may be analyzeth wens or
hundreds of probes for translaional res earch and clinasady developmen t
on theZiplex Automated Workstation.

w
&

“MAQC’- like Sample Titration with FFPE RNAs

Analogousto the MAQC study (Nature Biotechnol.2006;241951-61), FFPE
RNAs from breast cancer (sample A) and colorectal cancenjgia B) wer e
mixed to create the C and D fitrations. Aliquots of the 4 saespl ere amplif ied

w
s

e

Mean C; values (5 genes, 14 tumor samples)

Supplier Q 25 N N I with the ExpressArt TR kit and hybridised on the Ziplex Wokkiion. Ther e
% £ - ® | was good agreement%&o.gs)between theobserved and predicted results for
A A '7 . L . = e — W o w® ﬁ Cand D samp les, calculated from the A and B expression vaiMesiian CV's
Fresh-frozen FFPE RN;FPE“ £ ° oy ° i oftheA,B, C and D samples were19.9,18.7,24.3 and 19.6 @entisely.
. aQ -re; oo =
Experimental Flow Chart Y Ry . ' 1 '
o . o e Unsupervised hierarchical clustering of data from FF- arPE- N N
| Place up to 5 FFPE sections in a reaction tube | . P womomEoe womom_m e derived RNA. Shown areheat maps based on normalized expmess }
. X f from RNA of FF and FFPE tissues. Prolif eration (red box), Mer et s
Deparaffinisation i / i (bluebox) and ERor PgRrelated genes (green box) areiedicat v / J’
Time required: 1 h rﬂH L L0 Comparison of scores with intact and FFPE RNA, Thehormonereceptor staus of e ach imor was also assegsetCh F
- determined for 82 patents . Scater plos are shown ER vneg.alrve (black circles) and Her2 positve tumors (opiedes) % i S
Lysis | for scores for each mor, derived from FF (Fresh- areindicated. V H
Time required: 3 h r pe Frozen) and FFPE tissues. ) ) A
q H . H A ER 8, with 8 genes representing es Ziplex Automated Workstation 28 7ue
Demodiicaton y. \ s receptor functon, B: PGR_5 for progest - Samples and reagents are pumped
T ired: 0.5 h | receptor C__HER2_2 for Her2 andD. PRO 2:67291215?‘/[);53%? e(;l;z?;isb&ln Observed normalized signal intensities for C and D samplss predicted
Ime required: . Histograms of ER and PGR scores withWith 10 genes for prolferaon status. P« p intensites that were calculated from A and Bsample data.

fastmixing/hybridisation.
Numerical data are available within
3 hours. Automatic Quality Contro |
metrics ensure the output of only
high qualty data: faiure samples
with too low signalbackground
ratios are flagged.

correlaons are indicated .

Similar performance w as observed for 3'-biased probes ardpfobes several
hundred bases away from the 3'end of them RNA, confirm ingableof 3' bias in
the TR amplified RNAs.

fited mixtures of Gauss ian dis ributions.
Fresh-Frozen and FFPE samplesresult in
very simiar biphasic distributions.

Results of 82 matched samples are
Purified RNA in ~50 pl eluate shown

Expectedyield: up to 2 pg per slide
Total time required: Approximately 5.5 h

Spin column purification, including DNA digestion
Time required: Approximately 0.75 h
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MOSAR
EU-FP6 Integrated Project
15 partners




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

Standard Procedure Micro Procedure Nano Procedure
(Ambion)

Starting Material
Minimum of 0.5 to 2 ug total RNA

Starting Material

Starting Material
Minimum of 0.5 g total RNA

Minimum of 5 ng total RNA

Intact, only Intact or degraded Intact or degraded
Problems
1_Intact RNA: logarithmic culture | rRNA depeletion One-tube-reaction:
2_Limited list of species with magnetic beads Several steps using
TRinucleotide priming
Enriched mRNA One-tube-reaction: Selection against rRNAs
100 to 500 -
° " Several steps using First double stranded template DNA
Enzymatic TRinucleotide priming for T7 RNA polymerase
Polv-adenvlation Selection against rRNAs
y-adeny First IVT/amplification
with T7 RNA polymerase
mMRNA tailed
with variable 3'-poly-A First amplified RNA
Several Secondsynthesis
1 standard reaction steps y y Of template DNA

Second double stranded template DNA
for T7 RNA polymerase

double stranded template DNA double stranded template DNA
for T7 RNA polymerase for T7 RNA polymerase
In vitro transcription / amplification /
with T7 RNA polymerase

= v ==

/

Amplified antisense RNA
for hybridisation to microarray
or as template for multiple gPCR assays




In Vitro Diagnostic Tools
Synthesis of custom-designed, very long ENA or DNA sequences

Application:
At The Start: 2
Beference BN As and DN As for the Development of In Vitro Diagnostic Assavs =
Continnously: -
Internal Control ENA for performance control: E2NA isolation, reverse transcripaion and gPCE - 150 13485

amplification’detection é 'EER'T] FIED F!“.M

Pocitive Control ENAs for controlling kigh assay qualifiss and specificities R o o o R st e i s i i

Key Customers:

Qiagen Diagnostics GmbH, Hamburg, Germary
astra diagnostics GmbH, Hamburg, Germany
Bundeswehr, Institut fiir Mikrobiologie, Minchen, Germany

Dx Assays Pte Ltd. Singapore




AmpTec GmbH & European Funding

GRACE
EU FP6 Network of Excellence
23 partners

MOSAR
EU FP6 Integrated Project
15 partners

COLOGENETICS
BMBF: Euro Trans -Bio
4 partners

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

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




