QIAGEN

15t International gPCR Symposium, Freising

Novel Amplification & Detection Chemistries

Dirk Loffert, Director R&D Modification/Amplification
dirk.loeffert@qiagen.com
March 5t 2004




e lYc=Yl Presentation Overview: Amplification

¥ Importance of Reaction Chemistry on Real-time PCR Specificity
® Technology principle

B PCR Specificity & Quantitation Accuracy
m Effect of specificity on assay efficiency
m Effect of efficiency on quantitation accuracy using AAC; method

¥ Enabling Quantitative Multiplex Real-time PCR




e rYe Yl Presentation Overview: Detection

W Functionally Validated QuantiTect Gene Expression Assays
®m Bioinformatics
®m Functional Validation
m Verification
®m Assay Manufacturing
®m Assay Database

® Novel Primer/Probe Technology
® Working Principle
®m Prerequisites for Assay Design at Difficult Sequences; e.g. Splice Sites
1 Effect of Minor Grove Binder & Superbases

B Simple Assay Design with WEB-based Free Design Software
® QuantiTect Custom Assays




e rYe=Yll Key Technologies - Amplification

® Novel Reaction Buffering Chemistries for PCR
®m Higher PCR specificity due to:
1 Increased primer annealing specificity in each PCR cycle

1 Less dependent on other parameters such as temperature & Mg?*
concentration

W HotStarTag DNA Polymerase
mUnique chemical modification of recombinant Tag DNA Polymerase
mBecomes active by initial heat incubation step
mRobust reactivation independent from PCR environment (e.g. sample pH)




e rYe Yl Effects of Cations in PCR Buffer
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e Ye=Yll NH," Buffers Destabilize Non-Specifically Bound Primers

QIAGEN Supplier A

M 15 40 M 15—l o mM Mg?*
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Combined Effect of Hot Start Methods & PCR Buffers
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reYl SYBR Green Detection

- Detection of specific & non-specific PCR products







Effect of Specificity on SYBR Green Real-Time PCR

QIAGEN
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erYe=Yl PCR Specificity & Quantitation Accuracy

W Effect of PCR Specificity on:
= Uniformity of C; distances for template dilutions
® Real-time PCR assay sensitivity

® Real-time PCR efficiency

0 Effect on quantitation accuracy using AAC; method




e rYe=Yll Improved PCR Efficiency & Specificity Using Probes
QIAGEN Supplier A
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Specificity Can Improve PCR Efficiency of Assays
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e rYeYll Example for Analysis Using AAC; Method

¥ Does not employ use of standard curves

B Compares AC; of unknown sample (e.g treated cells or diseased tissue)
®m Gene of interest (e.g. TNF) and endogenous reference gene (e.g. HPRT)

' with AC; of calibrator sample (non-treated control sample)

AAC, Expression of TNF
Average Average AC; AC;— AC, compared to
Sample C, TNF C, HPRT TNF = HPRT calibrator calibrator (2°4°%)
Untreated 36.5 22.8 | B 97 0 ]
(calibrator
sample]
PMA 31.0 23.1 74, -5.8 S0t




erYe=Xll Pre-Requisite: Same Real-time PCR Assay Efficiency

Same PCR Efficiency

—o— Target

—m— Reference
ﬂCT] = &CTQ

G

Log ng total RNA




Difference in PCR Efficiencies Affect Accuracy of

QIAGEN [AYALOSS ' [=Y{qTeTe

Different PCR Efficiency
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erYe=Yll Impact of Efficiency on Quantitation (AAC;)

B PCR efficiency: E =10015) -1

m Calculated from slope (S) of standard curve
® Errorin (%) = [(2"/(1+E)" x 100)] — 100

W Example:

m Difference of 10% (0.9 versus 1.0) results in 261% error at C; 25

- Estimated expression level about 3.6fold lower than calculated

® Due to High PCR Specificity, QuantiTect Kits:
®m Achieve High PCR efficiency

m Contribute to accuracy of quantitation




erYe=Yl A Challenge: Multiplex Quantitative Real-time PCR

B Multiplex Quantitative Real-time PCR Offers
® Higher reliability through in-tube quantitation control
B Saves sample material
® Reduces time for reaction setup
® Reduces reagent costs

B Common Problems with Multiplex Quantitative Real-time PCR
m Usually tedious optimization required, e.g. primer limitation because of:
1 Preferred amplification of the more abundant transcript
- Reduced sensitivity
- Smaller linear range
- C; of ,single-plex” and duplex reactions vary
—> Inaccurate quantitation




e rYe=Xl Common Problems in Multiplex PCR

HSP89 in single-plex L] wees: @ Detection of HSP89 in various cDNA
I e @amounts:
lhrashn\dlm
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Delta Fn vs Cycle

M Detection of HSP89 in various cDNA
amounts:

® 10 ng, 1 ng, 100 pg, 10 pg
m plus 108 copies reference gene

HSP89 in duplex

Delta Rn
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Shifted (higher) C; values  Low HSP89 transcript levels not detected




e rYeaYl Effect of Novel Multiplex Real-time PCR Chemistry
QIAGEN Supplier A
Novel Multiplex Reagent

cDNA Single Duplex Single Duplex

10ng 22,17 21,23 22,76 22,60
1ng 25,55 24,71 26,30 9,1
100pg 28,71 28,53 30,14 39,20
10pg 32,06 34,49 32,89 45,0




erYe=Yll Novel Multiplex Real-time PCR Chemistry

W Especially optimized reaction chemistry (adaption of HotStarTaq &
multiplex PCR buffer) solves multiplex real-time PCR problems

®m Default cycling parameters & protocols for various cyclers
® No tedious optimization required such as primer limitation
01 “Plug & Play” master mix reagent

® Works with different dual-labeled probes such as TagMan probes and

QuantiProbes on most cyclers

- Will be launched in second half of 2004




el QuantiTect SYBR Green & Probe Kits

M High PCR specificity through hot start and cations in buffer
- High assay sensitivity & linearity

- Accurate quantitation

W Kit formats for 2step- & 1step RT-PCR available
B Optimized for use with any real-time cycler

M Optimized for use of any sequence-specific probe type (QuantiTect
Probe kits)

B New QuantiTect Multiplex PCR Kit will be launched second half of
2004




e/l QuantiTect Gene Expression Assays

M QuantiTect Gene Expression Assays
®m Cost- & time saving

® Functionally validated ready-to-use assays
® Validated with QuantiTect Probe Kits

For validated, ready-to-use, realtime RFPCR gene
expression assays

® 10x Primer/Probe mix in single tube
® For RNA detection only
® For all real-time cyclers

® Online search tool QUAGEN




e rYeYl QuantiTect Gene Expression Assay Validation

Step 2: Functional Validation
Step 1:
Bioinformatics
e.g. RefSeq Database |—» | -- filif S
RNA specific design T i High l-:tllcmlm:}' .

. f Detection of 10 copies
HomOIOQy search R No Detection of genomic DNA
etc. N s SRR 0%

ArvqE s

Specification Passed

- =

4335457 4587408801 Linearity (Cy - template amount)

S e | e R T

One-Step RT-PCR functionality \
Validation of Mm_ Runxl Gene Expression
Assay on ABI Prism 7900 with log  dilutions
of mounse liver eDNA (blue), genomic DNA
{green) and non template controls

Step 3: Verification

Light Cycler ABI Prism 7700 ABI Prism 7000
Step 4: E i - nsemmm - i
Manufacturing =] i S (A e
Quality Control «— | y= A b NN R
Analvtioal OC : X / AR
Functional QC in iy

024 B 8MNIEHEEDTHMEANTARAORH LUV LLE Ll L g | L

real't|me PCR assay ‘:'.-- & ,.&_ﬂ.: R R Y — "H,.J..‘“...L..




e el QuantiTect Gene Expression Assay Search Tool

Search for QuantiTect Gene Expression Assays

You may combine up to 5 single words in each field, separated by blank space.

Mare search help

Example
Gene name: phosphogiycerate kinase Help
Gene symbol: G T Help
RefSeq ID: Mt 000291 Help
Species: W
Keywords: interleukin anemia housekeeping transferase Help
| z:5 Search |

Yiew all assays | Design your own assays
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Search for QuantiTect Gene Expression Assays

Your search for:

Keyword: interleukin
AMD Species: Human

produced 6 results. Showing 1 - G:

QuantiTect Gene Expression Assay Search Tool

A:;:Ir:::n Assay name IEEEI Gene name
O [t tton assar nom ran [imereukin 128 Coturlkilr ool stimdator fsor s,
(Il Hs IL1ZB Assay (1007 |FAM interleukin 12B
I Hs TLIRM Assay (1000 |FAM interleukin 1 receptor antagonist
r Hs IL4 Assay (100] FamM interleukin 4
- Hs IL& Assay (1000 FaM interleulkin & {interferon, beta 2)
r Hs IL8 Assay (100] Far interleukin &

Gene
symbol

IL1ZA
IL1ZB
IL1RM
IL4
IL&

ILaE

Species

Hurman

Hurman

Hurman

Hurman

Hurman

Hurman

Locus ID
at NCBI

3592

L]
n
W]
Lx]

Lk ]
i
i
=l

Ltk ]
L
T
o

LA ]
LAy ]
La ]
Rl

Cat. Mo.

241047

2410449

241055

241039

241041

2410473

Price
£140.00
$140.00
£140.00
$£140.00
+£140.00

$140,00

s Add Checked Items to Cart |

Search again | Miew all assays | Design your own assays




QuantiProbe Technology

QIAGEN
® A~——~— excitation
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Denaturation / m\ / Non
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CH; SuperA&T

m .
O 3 Hydro.gen Bonds instead of 2
Hoy-F W 2.5°C higher T,
4R N YN ~H R M Improves Hybridization

O| NZT N\ ™ More flexibility to place primers

\‘H S ‘ /N and/ore probes at pre-selected

N N N\ sequences
| 4R

Courtesy of Epoch Biosciences




erYesYll QuantiProbe Technology

B MGB and Superbases stabilize primer and probe binding
m Allows to design shorter probes as well as primers

m Offers more assay design flexibility when placing primer and/or probes
at specific sites, e.g.

1 Splice sites

1 Select small sequence portion with minor homology to other gene
family members

B Optimized for use with any real-time cycler with QuantiTect Probe
Kits




erYesYll QuantiTect Custom Assays

M QuantiTect Custom Assays
® Simple & fast design
1 Express or custom mode
1 Design across splice sites for RNA specific detection
1 Easily exclude undesired sequences from design
1 Target probe at desired location
0 Superbases & MGB enable design for “difficult” sequences
® Free WEB-based software
®m Ready-to-use 20x probe solution and 20x primer mix

®m Optimized with QuantiTect Probe Kits for any real-time cycler
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Design your own QuantiTect Custom Assays

Step 1: Input nucleotide sequences

Design Mode: * Express [ Custorn

Design Method: [Gene Expression El

Input Type: * Target Sequence(s) {in Fasta format) Help

C &t Number(s) Search GenBank for a GI Mumber

* Mm I1lZb -
1l agasggasca gtgggtgtos aggcacatca

gaccagycay ctogcagoas agcaaggtas

£l grttotctoct cttoccctgte gotaactoce
LgcatcEaga gyctghccay attcagacts

121 eaggggacasy gotacecoty AACCATICAT
cgtgoyagty ggatgtotos LoAFAAgCES

181 accatcteoct gygutitgocat cguottgotg
ghgtetscas toatggocat gUaggageny

241 gagasagacy TLLAtgEtgt agaggtggac
tggactocoy ALgCCCCnOY AJARACAITY

301 maccteoacct gULyACACYCC TUARAAJAT
gacarsassr gyacctoaya ccagagacan

261l ggagtcatay goteotgyaas gaccotgace P

Continue H*[: |

Sequence - FastA Format

(L1111
QIAGEN

QuantiTect Custom Assays — Sequence Input Format

Design your own QuantiTect Custom Assays

Step 1: Input nucleotide sequences

Design Mode: ™ Express [ Custom

Design Method: |Gene Expressinnj

Input Type: " Target Sequence(s) (in Fasta format) Help
& GI Number(s) Search SenBank for a GI Mumber

E650336 -

| Continue > %l

GenBank |dentifier - Gl Number



QuantiTect Custom Assay Software

Data Input Sequence FastA & Splice Site

QIAGEN

-iiii
QIAGEN

Design your own QuantiTect Custom Assays

Step 1: Input nucleotide sequences

Design Mode: * Express © Customn
Design Method: |Sp|i|::e Site j
Input Type: * Target Sequenceis) {in Fastd format) Help

GI Mumber{s) Search GenbBank for a I Mumber

»Hs_BRCAL/NM_0072594 ii

GGCAGTTTGTAGGTCGLGAGGGAAGCGCTGAGGATCAGGARGGEGE

CACTGAGTETCCGTREEECARTCCTCGTEATAGGARCTGGAATATG [ ] - indicating Spiice Site
COTTRAGGEGEACACTATGTCTTTAAAAACCTCCECTEETCATRAR
GTCAGGAGTTCCAGACCAGCCTGACCAACGTOOTGAAACTCOGTCT
CTACTAARARTACAARABRTTAGCCGGGCGTGGTGOCGCTOD

GTTCATTERALCAGARACAAATECATTTATCTOOTCTTCGORTTOA
ACAACTACARLATGTCATTARTGCTATGCAGAARATCTTAGAGTGT
CCCATCTR[] J"

| Continue == i




Yl QuantiTect Custom Assays - Design

ce880
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Design your own QuantiTect Custom Assays

Step 2: Express design process

The QuantiProbe Design Software is now designing probes and primers for the sequences vou
entered, Click the "Cancel" button to terminate this process and return to step 1, Cancel |
Do not close your browser or all wark will be lost,

Processing sequence 1 of 1... please wait Gene Expression

QuantiProbe Design: 1./

Primer Design: .DDDDDDDDD

Assay Design: P

Successful design count: 0




QuantiTect Custom Assay Software
Result: One Optimal QuantiProbe / Primer Set

Design your own QuantiTect Custom Assays

AL Bepp R O pRI 0TS Design your own QuantiTect Custom Assays

Processing sequence 1 of 1... please wait
QuantiProbe Design: v Final step: Review assays f Add to cart

PRIMEEDSS N ’.DDDDDDDDD Check the details of the assavs listed on this page.

Assay Design:

After checking the details of the assays:

" Click here to export the details of the assays as a TSV file.
" Click "Add to Cart" to add all assavys listed to the shopping cart.

Successful design count: D

Delete Assay Mame Method fMode Price
| H Hs BRCAL/NM 007294 Splice Site/Express
Edit Assay Mame
Oligo T, SC% Length 5' Pos 3' Pos Sequence
Forward Primer 60.9 jc1:] 21 5344 6ld GATATAACCAAAAGSAGCCTA
Reverse Primer 65.9 45 21 F0ao G50 GCATACTCCARACCTSTGSTCA
Probe 1 65,85 jE1:] 16 624 639 ACGAGATHTHFTH*A*GTH*CanZ
Scale Reactions (Help) Price
& Small Son
= Medium 1,500
{ Large S,000

Delete | NMumber of assays: 1 Total:

Design Another Assay | Add To Cart == N
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Hybridisation Display of Assay Location

Hybridization

&l

1z1

121

Z41

201

2El

4zl

421

541

&0l

&l

7zl

Display

GGCAGTTTGT
CCGTCAARCA

CEECEALTCE
CCCCCTTAGE

ACGTCGGCT
TGCAGCCGAC

GTCTCTACTA
CAGAGATCGAT

TGAGGCAGGA
ACTCCGTCCT

ATTGCACTCC
TAACGTGAGE

ARCAALBADC
TIGTTTTTT:

AACALMCTACH
TTCTTCATGT

ACTTGATCARN
TCALCTAGTT

TGALACTTCT
ACTTTCGRAGH

CCAALAGGAG
CCAARAGGAG
GETTTTCCTE

TCATTTGTGE
ACTARLCACE

ABARCGCRADD
TITTCCTTTT

AGGTCGCEAG
TCCAGCGCTC

TCETZATAGE
ACCACTATCC

GTCATGAGGT
CAGTACTCCA

ABAATACADR
TTTTATGTTT

CAATCGCTAG
CTTAGCGATC

ACCCTCECCOE
TCEGACCCGC

ACCGEGTTCA
TGGCCCAAGT

AALATGTCATT
TTTACAGTAR

CEALCCTGTC
CCTTGGACLG

CAACCAGARLG
GCTITGETCTTC

CCTA
CCTACAAGAR
GEATGTTCTT

TTITTCAGCTT
ARAACTCCARN
EN

TAACTCTCCT
ATTCACGAGGA

GLAAGCGCTG
CCTTCGCGAC

AACTGCAATA
TTZACCTTAT

CAGGAGTTCC
GCTCCTCRACGE

AATTACGCCGE
TTAATCGECC

AACCCGOGAG
TTGGECCCTE

ACACGACCCLC
TGTCTCGCTC

TTGCALCACH
AARCCTTETCT

AALTCGCTATCC
TTACGATACE

TCCACARACT
ACZTETTTCA

AAAGGGCCTT
TTTCCCGGAL

ACCACGAT
ACGTACGAGAT
TCATGCTCTA

CACACACGTT
CTETGTCCAR
CTETGTCCAR

GAACATCTAR
CTTGCTAGATT

AGGATCAGGA
TCCTAGTCCT

TECCTTEAGE
ACGGALCTCC

AGACCAGCCT
TCTGETCGGA

GCCETEETECC
CCCACCACGE

GCGGAGETT
CGCCTCCALD

ACTGTCTCAR
TGACAGAGTT

AACAALTCEA
TTCTTTACCT

ACARARATCTT
TCTTTTAGAR

CTGACCACAT
CACTGCTCZTA

CACAGTGTCC
GCTGTCACACGE

TTACGTCAAC
TTAGTCAACT
BATCAGTTGA

TGGAGTATGD
ACCTCATACG
ACCTCATACG

AAGATGAAGT
TTCTACTTCA

AGEGGGCACT
TCCCCCGTGA

GCECACACTAT
CCCTGTGATA

GACCAACGT
CTCGCTTGCAC

GCTCCAGCTA
CCAGGTCGAT

CACTZAGCCG
GCTCACTCGCGE

AACAALDCHR
TTGTTTTGTT

TTTATCTGCT
ALALTACACCA

AGAGTGTCCC
TCTCACAGGE

ATTTTGCALR

TAAAACGTTT

TTTATGTALG
AMALTACATTC

TCTTGAAGAL
ACAACTTCTC
AMALCACCTAT

TTTGCTCGATA

TTCTATCATC
ALCATACTAG

GAGTGTCCGT
CTCACAGGCA

GTCTTTAADR
CACALBATTTT

GTGARACTCC
CACTTTGAGE

CTCAGZAGCGD
GACTCCTCCE

AGATCGCGCC
TCTAGCGCGE

AACAALDCHR
TTGTTTTETT

CTTCGCETT:
CAACCCCALD

ATCIGTCTGE
TAGACAGACE

TTTTGCATCGC
AARACCTACE

GATATAR
BATGATATRL
TTACTATATT

CTATTCGARALD
GATALCTTTT
AALTTTTGCAL

TTAMRBACCTT

CALAGTATGE
GCTTTCATACC
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Thank You For Your Attention !
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