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Application on QuantStudio™ 12K Flex Real-Time
PCR System




Genomic Assays Portfolio — Core Content

>1.3M assays, 23 species

>Custom assays for any species

PreAmp Pools

nonCoding >11500 predesigned miRNA assays, 123 species

R\AN

~25K predesigned long ncRNA

e >4.5M SNP assays, 2,700 DMEs
Genetic e >1.5M Copy Number assays

Variation _ ,
* TagMan® Mutation Detection Assay

* Absolute quantitation

Digital PCR

* Rare allele detection
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Genomic Assays Portfolio — Core Content

>1.3M assays, 23 species

>Custom assays for any species

PreAmp Pools

nonCoding >11500 predesigned miRNA assays, 123 species

R\AN

~25K predesigned long ncRNA

e >4.5M SNP assays, 2,700 DMEs
Genetic e >1.5M Copy Number assays

Variation _ ,
* TagMan® Mutation Detection Assay

* Absolute quantitation

Digital PCR

* Rare allele detection
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Gene Expression Studies

= Comparison of Expression Profiles between different samples

10000000




TagMan® Gene Expression Assays
More than just primers and a probe

= Ready to use

= Work every time

= Universal reaction conditions

= Spliceform specific

= Bar-coded

= SNPs/repeats/pseudogenes masked

= Specificity (white paper)

= 3 unique hybridisation events

= 3’ Minor Groove Binder & Non-Fluorescent Quencher
= We define the position of the probe

= Detailed annotation & GeneAssist™ Software visualisation

[ 4
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Gene expression assay coverage

GE Gene Coverage

Species

Inventoried
Assays

Virtual
Assays

Genes
with
Assays

Total
Genes

Coverage

Percentage

Caenorhabditis
elegans

338

92349

19410 20173

Canis familiaris

525

54394

Equus caballus

Homo sapiens

Drosophila
melanogaste

Macaca mulat

Mus musculi

el
2023

|95.2

163154

Bos taurus

-
e -

Sus scrofa

Oryctglagus
. 11101 13729 |80.9
LS 48432 |4061 |4335 [93.7
6538 4607 4854 94.9
dopsis thaliana 97856 25653 27169 94.4
Rattus norvegicus 10906 139648 18461 22340 82.6
Oryza sativa 0 99822 25601 26777 95.6
P Xenopus tropicalis 0 56764 7765 8544 90.9
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TagMan® Gene Expression Family

Same TaqMan® Assays, same results, same confidence

TagMan Arrays

Tube(s) Plates Cards OpenArray

| T IINE {0
OO C YO »"""’ p £ ¢ i_
56666000 Tlely ly EEmE EEEE

)
0
)
)

|

eLow entry price eSmall/Medium project eLow cost/reaction eHighest Throughput
eFlexible 5 formats, Fast & eEase of use eLowest
. Standard i
eAny instrument eMedium/large cost/reaction
*Most instruments projects

*135 inventoried plates eStandardised
4
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What is an OpenArray® Plate?

Each through-hole is filled
with 33 nl of reagents

Hydrophilic

OpenArray Plate Layout
Subarrays 48 (12 x 4)
Through-holes 64 per subarray (8 x 8)

Data Points per OpenArray Plate

Genotyping 3,072
Real Time PCR 2,688

trogen Applied Biosystems' Gibco Molecular Probes Novex TagqMan Ambion lon Torrent™



Assay Loading System

" Assays loaded in
OpenArray® plates using
a proprietary loading
system

L4
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TaqMan® OpenArray® GEx Pathway Panels

Overview Throughput & Ordering

e Six fixed-content GEx OpenArray® ! e Up to 64 samples/day
Pathway Panels containing 597 to 828 e 43,000 reactions/day
pre-selected TagMan® assays ’

: , ® Minimum order size 1 panel
e High throughput analysis of commonly

studied gene families involved in disease ! * Inventoried
states, processes, and cellular regulation

2-3 days shipping

* Endogenous control genes for : e Please contact your local Sales

normalization Representative for pricing and
to place an order

Applications ! Research

e Drug discovery and biomarker validation e Which genes are turned on or off?

® Pharma research e Regulation relative to known genes

e C(linical disease research . e Hypothesis-driven discovery

e \alidation

| .
! e Screening
o 1
1
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TagMan® OpenArray® GEx Pathway Panels

= Human Kinome Panel QuantStudio™ 12K Flex System

- P/N 4472326, Format 896, 3 samples/panel

= Human Cancer Panel QuantStudio™ 12K Flex System

- P/N 4472329, Format 672, 4 samples/panel

* Human Inflammation Panel QuantStudio™ 12K Flex System

- P/N 4472327, Format 672, 4 samples/panel

®* Human Stem Cell Panel QuantStudio™ 12K Flex System
- P/N 4472328, Format 672, 4 samples/panel

" Human Signal Transduction Panel QuantStudio™ 12K Flex System

- P/N 4472330, Format 672, 4 samples/panel

= Mouse Inflammation Panel QuantStudio™ 12K Flex System

- P/N 4472331, Format 672, 4 samples/panel

[ 4
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TagMan® OpenArray® Custom Gene Expression

= Choose:

« Over 1.3 million TagMan Gene
Expression assays

18 (3x) Assays, 48 Samples 56 Assays, 48 Samples

« Over 61,000 inventoried assays

« Custom assays

168 Assays, 16 Samples

4
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Genomic Assays Portfolio — Core Content

>1.3M assays, 23 species

>Custom assays for any species

PreAmp Pools

nonCoding >11500 predesigned miRNA assays, 123 species

R\AN

~25K predesigned long ncRNA

e >4.5M SNP assays, 2,700 DMEs
Genetic e >1.5M Copy Number assays

Variation _ ,
* TagMan® Mutation Detection Assay

* Absolute quantitation

Digital PCR

» Rare allele detection

4
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TagMan® Assays

NUCLEUS GG MIRNA Functions

* Development (cell fate)

Drosha
processing

Exportin 5dnduced
Nuclear Export

CYTOPLASM

* Cell death (apoptosis)

* Epigenetics

Dicer

E’;\mmﬁnﬁ miRNA in Human Disease
5 Mature miRNA

S * Diagnostic markers

* Therapeutic targets

Translationally repressed mRNA w

AAAAAAAAAAAAAR'
5"

* Therapeutic agents

*mature active
strand

4
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Assay Objective: Precursor miRNA

JUYAC, Mature
U A [ ]
C A MIRNA
0 e
Uy.aC
. ® A-U U
= Develop a Real-Time PCR TagMan Q-5 G
: : : A
Assay to quantify mature* microRNAs Ty Y
c U
A-U G
C-G A
UG g
*Mature miRNAs are the biologically active form g-¢ e 8
U-G U
c_ U G
C-G U
G-U C
G-C A
U-A A
U-A U
A-U A
| 98 U
G-C

® s -
—*'% ¥ TagMan® MicroRNA Assay uG-C
& HSA-MIR-15A c
Tn 619411 886¢ xg C
hsa-Rikisa-aif- 4 - U
15001, 150u1, 5 "E /N: |||lllllll!llzlglzlgl,lgllllllll||| C C A
lotd 6otk 06 = i - GU
Use bY llse by 0 ﬁa UN: QI 'alé l]lélaléllll ,IAIJ nmm 8
o Made in USA
N $ www.appliedbiosystems com Foster C Lo
= v lied
AR aEEysiems

OOFOFO>0
G)OCOCOCOO
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TaqgMan® MicroRNA Assays Design
Mature microRNA
Looped RT primer

. Step 1: Stem-loop RT
\ 4

Convert to cDNA

. Step 2: Real-time PCR
\4

Forward primer m
Quantitate

microRNA

Expression 11TI'I'ITI11"I]]]]]]]I
dl'l'u'u'uw Reverse primer

TagMan® probe

4
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Individual Assays Summary

Total of >11500 predesigned Individual Assays

- 1500 Human
- 1050 Mouse

- 650 Rat

- 46 Endogenous controls

RNU24, RNU66, RNU19, RNU38B, RNU49, RNU48, Z30, RNU6B, RNU44,
RNU43, U18, RNU58B, RNU58A, RPL21, U54, HY3, U75, U47, snoRNA135,
snoRNA142, snoRNA202, snoRNA234, snoRNA251,...

- Additional Assays for more than 100 species

- Additional assays released regularly

Custom TagMan® Small RNA Assays

[ 4
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Profiling with TagMan® Array miRNA cards

Megaplex™ Pools and TagMan® MicroRNA Arrays

&= —rD

\ 4 \/

™
Megaplex™ RT Megaple?t PreAmp
X Primers
Primers .
{optional)

Benefits
Gold standard TagMan® Assay quality data
Streamlined workflow — data within single working day
Significant sample savings — as low as 1ng input

4
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MicroRNA QuantStudio™ 12K Flex Panels

" Broad coverage
- Run three samples per OpenArray® plate
- 818 assays per sample (754 unique assays)
> 3 positive and 1 negative/process control per subarray
" High-throughput
- 12 samples per ~2.5 hr instrument run

- 48 samples per 8hr working day

= Cost effective

- Rapid sample screening with minimal hands-on time

= Minimal sample requirement

- 100ng of total RNA recommended for a full profile

[ 4
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OpenArray” miRNA Profiling Panels

OpenArray® Human MicroRNA Panel QuantStudio™ 12K Flex
- 754 assays/3 samples per panel

— Minimum order size 1 panel

Sample Sample Sample

- Inventoried 1 2 3

- 2-3 days shipping
- P/N 4470187

OpenArray® Rodent MicroRNA Panel QuantStudio™ 12K Flex

— 748 assays/3 samples per panel
— Minimum order size 1 panel
- Inventoried -

- 2-3 days shipping
- P/N 4470188

Sample Sample Sample

[ 4
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OpenArray’ miRNA Panel Profiling Workflow

Y

N4 \4
\% Megaplex™ RT

TagMan®
OpenArray® miRNA
Megaplex™ Preamp Panel
Primer Pool A Primer Pool A
aoaao
a noonaan
10080888
3] gEEE0
ﬁ ' h::_:a\
IREmN
s ‘ @r
Reverse Transcription Preamplification gqPCR
eTagMan MicroRNA RT Kit ® TagMan® PreAmp MMx . E%ELEE °TaqMan OpenArray
ooooo Real-Time MMx
' ooaon
ooo
Sample 1 Total

RNA Sample

| moa
aaal

BEE0

( [ o

384-well Sample
Plate

Il A\
M YTM RT '

Megaplex™ Preamp
Primer Pool B

Primer Pool B
N A A A
150 min.

90 min. 30 min.

150 min.*
Total time < 8 hours

(*up to 4 arrays/12 samples
run simultaneously)
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Genomic Assays Portfolio — Core Content

>1.3M assays, 23 species

>Custom assays for any species

PreAmp Pools

nonCoding >11500 predesigned miRNA assays, 123 species

R\AN

~25K predesigned long ncRNA

e >4.5M SNP assays, 2,700 DMEs
Genetic e >1.5M Copy Number assays

Variation _ ,
* TagMan® Mutation Detection Assay

* Absolute quantitation

Digital PCR

* Rare allele detection

4
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How can SNPs be used in research?
SNPs with biological effect

" Pharmacogenetics

— Drug metabolism e.g. Cytochrome p450

= Dijsease research:

- e.g. Factor V Leiden, sickle-cell anemia

SNPs used as genetic markers

= Population genetics vﬂ

M M
- Disease association ﬂM M
1 ﬂM M

> “Association Study”

= AgBio (trait selection in plant and livestock)

[ 4
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TagMan® SNP Genotyping Assays

4.5 million pre-designed human SNP assays for high-density,
genome-wide coverage

3.5 million HapMap SNPs providing
70% HapMap coverage

= 70,000 coding SNP assays for the T .‘:gi"*‘
detection of SNPs within coding 7 a
regions, including many putative = A
functional SNPs |

= >2,600 Drug Metabolism assays for
220 drug metabolism and transporter
genes

4
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Dynamics of Allelic Discrimination

Competition between the two probes

Tm of the mismatched probe < Tm of matched probe

I SN Y.

Correct Probe

W”@

Tm =67°C
Presence
of Allele
Incorrect Probe 1
Tm = 592C

Annealing/extension temperature of 60°C allows:

binding and cleavage of correct probe

destabilization of incorrect probe

4
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Real Time Genotyping

Allelic Discrimination Plot

Genotype Allele Signal
FAM™ dye VIC® dye

Homozygous 1/1

Heterozygous 1/2 * %

Slee 2

“““.-‘I‘ [ ] ?’.
Homozygous 2/2 ? |
02 07 12 1.7 22 27
Al |
-LM

» Homozygous Allele 1/allele | o Homozygous Allele 2/allele 2
o Heterozygous Allele 1/allele 2 xUndetermined

{ Options |
-
[“] Reveal Traces Show Cyde: 40 | : Y

1 5 10 15 20 25 30 35 40

technologies' Invitrogen™ Applied Biosystems Gibco Molecular Probes Novex TagMan Ambion lon Torrent™



TagMan® SNP Genotyping Workflow

Reaction
setup

Amplification Post-read Analysis

LT

7900HT Family L

40

i

ViiA™7 Instrument Family

-
e
e
=
=

l

Veriti ® Instrument Family

TagMan® SNP Genotyping
assays

Allele Y (FAM)

TagMan' Ger
Master Mix

P ——
. ‘ i
00
05 00 05 1.0 15 20

Allele X (VIC)

TagMan® Master Mixes

27x0 Family

QuantStudio™ Instrument Family
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TagMan® OpenArray® Custom Genotyping
Plates

Custom Genotyping Plates:
*Inventoried DME assays
*Over 4.5 million Pre-Designed assays
*Custom assays

32 Assays x 96 Samples 128 Assays » 24 Samples 256 Assays ® 12 Samples

4
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TagMane® OpenArraye® Off-the-Shelf Panels

32 Assays and 96 Samples

= Genetic Barcode Panels:

Genotyping Genetic Barcode Panel 32A
Genotyping Genetic Barcode Panel 32B

Genotyping Genetic Barcode Panel 64

= Pharmacogenetics Panel

4
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Digital PCR with QuantStudio™ 12K Flex Real-
Time PCR System




PCR Evolution/Revolution

Generation Generation Generation
One Two Three

Endpoint PCR | Real-Time PCR Digital PCR




Introduction — Digital PCR as a complement to qPCR

 Digital PCR is a new approach to PCR quantification which
provides greater precision and sensitivity relative to real-time
PCR

« Samples are partitioned across hundreds to thousands of
reactions

« Digital PCR is ideal for rare events detection

« Digital PCR enables direct absolute quantification of nucleic
acids in a sample

4
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Digital PCR Overview

Digital PCR is an analytical technique for absolute quantification of nucleic
acid samples based on PCR amplification of single template molecules

Preparation & Dilution

Distribution

PCR Reaction

Readout

gDNA, cDNA,
RNA, plasma

QOO
OOOO
QOO0
OOO00O

sample partitioned
into many reactions

@ Positive reactions
@® Negative reactions

Absolute
Quantification

Use the ratio of positive (red) to negative (Black) PCR reactions to count the
number of target molecules

4
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Molecule Counting Requires A “Correction” Factor

= Problem: Due to random assortment, we cannot be assured that
each positive reaction received only a single molecule

- Must have at least one negative reaction (reaction with no molecule)

- Probability of a reaction receiving zero, one, two, three etc. copies is
described by the Poisson model

- Poisson statistics “corrects” for reactions containing multiple molecules
and provides a “probability” that our answer is correct

p 0543 0331 0.101 0.021 0.003 0000 0000
E 0 1 2 3 4 5 6

Optimal concentration (“sweet spot”) for Digital PCR
,&:/6 on OpenArray®plate is ~ 30 copies/ulL
technologies Invitrog
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Digital PCR: Benefits
Digital Enrichment

= Allows detection of single target molecules, even at
low concentrations in a heterogeneous sample.

- Per-well signal-to-noise ratio improves dramatically with

=5 |4
®®@

dilution.

ooooooooooooooooooooooooooooo



Digital PCR: Benefits
Absolute quantification

= Can obtain absolute quantities (copies per reaction)
without using a standard curve.

0
2
Group ower Upper Total 2
i nfidence Confidence Replicates a7
evel Level
BKVseries,BKY, 24, 38650000 ey 4,9462 8.9206 767 x®
BKVseries, BV, 1027320000 3.7534 3.3236 4,2339 763 25
BKVseries,BKY,4,.93830000 1.6199 1.4336 1.7687 7aa 24
BKVseries, BKY, 2, 22220000 0.8031 0.7283 08856 763 o
BKVeeries, BKV, 1.00000000 0.3212 0.2805 0.3678 763 5]
BKVseries,BEY,0,45000000 0.1839 0,1547 0.,2185 76a z
BKVsingle, BKY, 1.00000000 0.8477 0.8079 0.8896 3072 21
Empty, Digital Assay, 1.00000000  Mah Nal Mal i 0
10
18
17
18
15
[ali}} EI.IEE EII.1 EII.'E 1I 2I ::'I -ll..IS 1I|J BI] ::I[I 1EIIJ :Ill]
Guantity

[ 4
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QuantStudio™ Digital PCR Workflow

‘ Simple Four Step Process

-

/‘
-5
Sample

TagMan®
OpenArray®
Digital PCR Master
Mix

-

o
+

E TagMan® E
Assays

Load |

=)

~N

Cycle

Invitrogen

Gibco

Molecular Probes

---------

L

Analyze |

chchchchchchchchchch




Digital PCR Applications

Rescue of ambiguous qPCR
results

Reference standards

Viral detection

Rare mutant detection

LA
A
B A
= \
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Rescue of ambiguous gPCR results

PCR Manual or P zirezeecsd
g automated i
-t ) A7
==l Real-time PCR Lo i | = it
data
gDNA, cDNA,
RNA, plasma 5
Ambiguous results
« late Ct
« uncalled GT
« unclear pres./absence
« poor CN resolution
Digita| Precise, sensitive, absolute (
validation of qPCR results 0 :
PCR i

Relative diiumion factor

Use Digital PCR to rescue or validate

your gPCR data

4
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Reference standards

Open Array® System for Viral DNA Detection

= DNA extracted from AcroMetrix Primary Standards (EBV, CMV, & BK)
» Cocktail Reactions with OpenArray® TagMan® Digital PCR Master Mix
= 1 dPCR run: 3 OpenArray® plates (1 plate per sample)

» 768 replicates per concentration

Relative dilution factors

1(2|3(4|5|6(7|8|9|10|11(12

0.25

4
technologies' Invitrogen™ Applied Biosystems : Gibco® Molecular Probes® Novex® TagMan*® Ambion®

Olo|®@ | >




kS

IR Reference standards
(O
o
Results : Heat map
1/400 1/200 1/100 1/10

Actual
cp/hole 95% Interval
0.039 0.0267 - 0.0554
0.062 0.0463 - 0.0825
0.122 0.0987 - 0.1500
1.210 1.1063 - 1.3236

EYDO2 - + /- Amplification

Actual
cp/hole 95% Interval
0.059 0.0439 - 0.0793
0.116 0.0935- 0.1435
0.286 0.2480 - 0.3297
3.060 2.7574 - 3.3964

EYDO4 - + /- Amplification
i

Actual
cp/hole 95% Interval

0.097 0.0769- 0.1224
0.165 0.1379- 0.1982
0.362 0.3177-0.4113
3.508 3.1280- 3.9348

) )2 )3 3 )5 ) ) I8 b} ,
[ 4
N TImmmeee————
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Number of Replicates Determines Digital PCR Precision

1.2
11
1.0
0.9
0.8
0.7
0.6
0.5

.
0.854 0.854 0.835 T

Copy/hole

64 replicates 3,072 replicates 9,216 replicates

Sample Distribution | Samples | Replicates
1 subarray 48 64
1 plate 1 3072
3 plates 1 9216

" Precision is dependent upon number of replicates

- Confidence intervals relate to number of reactions & ratio of negatives
to total

- Depending on goal of experiment, throughput or precision can be
emphasized

4
technologies Invitrogen Applied Biosystems Gibco




QuantStudio™ Digital PCR: Workflow

i (~ —
R o= — —

ﬂ" Oiitl PCR Master Mi

| (2X) . .-

v - -

=3
: ® ™ TagMan® VIC®
Sample 4 Master Mix +TaqMan FAM a
\ assay assay
(2) Load
- - lm
Digital PCR Plate in W
new consumable case AccuFill™ System
(4) Analyze
QuantStudio™ 12K Flex System

BT DT R S A P L —
el BT ! oy it P S O R R R S
T A % T e 1 B A N S ] DigitalSuite™ v1.0 Software

DigitalSuite™ Analysis Software

Sample Tracker v1.0

Tagman® Genotyper™ v1.1 Softwarel

4
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DigitalSuite™ Software

= Maintains existing OpenArray® Digital PCR Supports duplex analysis

Software functionality AND ... - Visualization of FAM™ and VIC® dye digital
= Seamless integration into QuantStudio™ results
Data Collection and Analysis software = Fully licensed
- One-click launch from QuantStudio™ software = 30-day free trial or

Heat unlmmwdwumnedmoslelu raw. " Cosv-edB

- Same architecture as GEx, GT software

= |mproved workflow *:lqﬂ;ﬁ-::'!;] !l;ﬁ ﬂ
Fewer steps to answer AT Eﬂf‘i PETMLR
_ Direct calculation of copies / uL S B S (0 T g R T
_ Faster plate set-up, no need to generate rr'._ T 'I-Eﬁ TH e ﬂ

template file ZEEEIIE o

- Real-time amp curves and heat-map views allow /
user QC of Digital results

Heat-map view for
I 4
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Digital PCR: DigitalSuite™ Software

. i0penarray Plate Sample, Assay, and Dilution Editor x|
. . .
- Editor Acti
* Edit sample information s o g romrs
: L=l & Accept Changes

o) Reload Data

NA17222 ﬁl

. .
d d t f ft by DpenArraySN 1D Sample Assay  Dilution .
Indepenaent or primary sortware T TR T
EIME9 AZ MALTFZ03 RNaseP 1.000000
Dilution EIMBY A3 MALZZ0G RNaseP 1,000000
1 = ﬁl EIMBY A4 NTC RNaseP 1.000000
EIMBY A5 NTC RNaseP 1.000000 —4
EIMBY A6 NTC RNaseP 1.000000

EXMBI AT MAI7Z11 RNaseP 1,000000
ElMaa A3 MALT2L1 RNaseP 1.000000
MAL7211 1.000000

e Auto-filters unfilled wells

%) Clear Selected

©
(Opendrray Plate: EJM33 =
Stbarray: €11 H
Sample: hés < HA17203 RMaseP 1.000000
) Assay: Digital Assay g || emea B2  NAI7203 RMaseP 1.000000
I lC u e S O O O e a I I Dilution: 1.000 S || Emag B3 NA17203 RNaseP 1,000000
ElrEg B+ NTC RhNaseP 1,000000

experiments

e Results include amplif curves, copy
#/ul, Heat-Maps, Confidence
Intervals, Precision data,...

EIMB9 - Ct

* Exportable Excel® Spreadsheet .
o
i NA17203,4 Nmﬂz{\lglﬂzlﬂ NA17123,4
MNA17203,3 .
re S u S MA17121,2 MNA17123,3
A MAL7121,1 MA17123,2 MNA17232,4
, ,
WALTIZ3 1 NA17232,1 MALT7232,3
J
MNA17203,2 i NAL7Z32,2

MA17203,1

* View amplification events ER 1 P
graphically :

0.4

Average Copies Per Reaction

* Provides graphs ready for use in
owerpoint
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Merci pour votre attention
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