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TARVE HAASTE

Kasvava
analytiikkatarve

Teknologia ja
osaaminen eivat

eri toimialoilla:

1) Terveys-ja
hyvinvointi

2) Ymparisto

3) Elintarvike

viela siirry
riittavasti
kaytantoon
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= Yritykset (paakohderyhma) eri
toimialoilta

= Ekosysteemitoimijat ja sidosryhmat

o  Kehitysyhtiot ja klusterit (esim. Kuopio
Health ja Kuopio Water Cluster)

o  Tutkimus- ja asiantuntijaorganisaatiot
(esim. THL, Ruokavirasta ja GTK)

o  Hyvinvointialue ja laboratorioratkaisut
(esim. PSHVA, ISLAB ja Ita-Suomen
biopankki
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Analytiikkatarpeita
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= Terveys ja hyvinvointi
o  SyoOpadiagnostiikka (esim. tietyn harvinaisen mutaation havaitseminen)
o  Geeniekspressio (esim. terapeuttisen geenin ilmentyminen)
o  Mikrobien tarkan maaran mittaaminen

= Ymparisto
o  eDNA maaritys vesistonaytteista (esim. uhanalaisen lajin havaitseminen)
o  Vesistdjen laadun seuranta (esim. vesihome tai rapurutto)

= Elintarvike

o Geenimuunneltujen organismien (GMO) havaitseminen
o Mikrobiologinen tutkimus
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1. Vahvistetaan TKI-infrastruktuuria
»  dPCR-laite UEF Kuopion kampukselle
2. Tunnistetaan elinkeinoelaman analytiikkatarpeita ja testataan 2 - 3 sovellusta

3. Lisataan modernien analyysisovellusten ja niihin liittyvan osaamisen
saatavuutta

»  Uusia analyysimenetelmia, palvelupolkuja ja kasvumahdollisuuksia
4. Rakennetaan yhteistyota ja verkostoja yli toimialarajojen
5. Tuetaan toimijoiden uudistumista

» Ymmarretaan toimintaympariston muutoksia ja mahdollisuuksia vasta niihin
analytiikan keinoin

6. Tiivistetaan UEF-yritysyhteistyota
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. Hankkeen kesto 1.1.2026 - 30.6.2027 ‘
« Hanke toteutetaan Ita-Suomen Genomikeskuksella

=
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« Hankkeessa mukana: RNatives, Orion, Rokote Laboratories Finland,
Aurealis Therapeutics, FinVector, SpringDNA ja Vesi-Eko

« Hankkeessa tyoskentelevat:
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Vastuullinen johtaja, Projektipaallikkd Menetelmaasiantuntija Bioanalyytikko

erityisasiantuntija Hanna Peltonen Kaisa Luostari Ulla Lehtoaho

Jaana Hartikainen
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Tyopaketit

TYOPAKETTI 1

TERVEYDEN EDISTAMISTA TUKEVIEN

ANALYTIKKARATKAISUJEN

TUNNISTAMINEN JA KEHITTAMINEN

» Analytiikkatarpeiden kartoitus
kyselylla

« Virtuaalitydpaja testattavien
sovellusten valitsemiseksi

« Laitteen kayttoonotto: 2-3
sovelluksen testaaminen

* Yhteenvetotyopaja

Seuraa viestintaa:

Hankkeen verkkosivuilla

DNA-TUUMA Kehittamishanke - UEFConnect
Ita-Suomen Genomikeskuksen LinkedIn-profiilissa

https://www.linkedin.com/company/uef-genome-center-of-eastern-

TYOPAKETTI 2

EKOSYSTEEMIEN KESTAVYYDEN JA

VESITEKNOLOGIAN EDISTAMINEN

YRITYSYHTEISTYOLLA JA

LIIKETOIMINTAPOTENTIAALIN

KASVATTAMISELLA

« Selvitys
toimintaymparistdmuutoksista

« Vesistonaytteenoton hyvat
kaytanteet

* Yhteenvetotyopaja

Euroopan unionin
osarahoittama

Pohjois-Savon liitto

TYOPAKETTI 3

ELINTARVIKEALAN

ANALYTIIKKA- JA TKI-TARPEIDEN

KARTOITTAMINEN

« Analytiikkatarpeiden
kartoitus kyselylla

* Yhteiskehittamisen tyopaja

finland-uef-ita-suomen-genomikeskus

UEF// University of Eastern Finland

TYOPAKETTI 4
POHJOIS-SAVON
HYOTYJAVERKOSTON YLEISET
TAPAHTUMAT JA
HANKEVIESTINTA

« Aloitus-ja

lopetustapahtumat

 Hankeviestinta
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Yhteiskehittaminen
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= Hankkeen ydin on yhteiskehittaminen tutkimuksen, yritysten ja sidosryhmien valilla
= Hankkeen eteneminen
> Tunnistetaan tarpeita:
kyselyt ja keskustelut yritysten ja sidosryhmien kanssa
> Valitaan kehityskohteita:
tyopajat ja yhteinen priorisointi
> Testataan ja arvioidaan ratkaisuja (terveys):
2-3 sovelluksen kokeilu dPCR-teknologialla
> Rakennetaan tietoa ja ymmarrysta (ymparisto ja elintarvike):
selvitykset, hyvat kaytannot, keskustelu
> Jaetaan tuloksia ja opitaan yhdessa:
tapahtumat, verkostot, yhteistyo

= Yhteiskehittaminen rakentaa pohjaa uusille sovelluksille, yhteistyolle ja tuleville kehityshankkeille

UEF// University of Eastern Finland UEF DNA-TUUMA EAKR-hankkeen aloitustapahtuma 4.6.2026 8
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= |nvestointi: Laite on hankittu ja
saapuu pian kampukselle

= Terveys ja hyvinvointi:
- Kysely analytiikkatarpeista
elinkeinoelamalle tehty

- Pian avautuu virtuaalityopaja sovellusten
valitsemiseksi

= Ymparisto:
- Selvitys toimintaymparistdmuutoksista
alkamassa

UEF DNA-TUUMA EAKR-hankkeen aloitustapahtuma 4.6.2026 9
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The future of PCR is digital 3333

QIlAcuity digital PCR portfolio QIAGEN




Legal disclaimer

QIAGEN

QIAcuityDx is intended for in vitro diagnostic use. Product availability may differ from country to country based on regulations and approvals.
Contact your country representative for further details.

QIAcuity One, QIAcuity Four and QIlAcuity Eight are intended for non-clinical applications. These products are not intended for the diagnosis,
prevention or treatment of a disease.

For up-to-date licensing information and product-specific disclaimers, see the respective QIAGEN kit handbook or user manual. QIAGEN kit
handbooks and user manuals are available at www.giagen.com or can be requested from QIAGEN Technical Services or your local distributor.

In some cases, data cited pertains to use of a device by another manufacturer.

The future of PCR is digital: QlAcuity digital PCR portfolio


https://www.qiagen.com/

The future of PCR Is digital
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Introduction to digital PCR

PCR methods — principles and
workflow

OlAcuity — a scalable

instrument
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OlAcuity Software Suite
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The evolution of digital PCR 35358

QIAGEN

2006/2007 2011 2020 Digital PCR
1992 First commercial dPCR First commercial dPCR First commercial
dPCR concept system introduced based system introduced based nanoplate-based _
first conceived on microfluidic chips and on water-oil dPCR system to be - Based on real-time PCR
and described microarrays emulsions/droplets launched chemistry with a workflow very
T ; similar to that of real-time PCR
} H[lﬂ } H { l ]H ] H H HILH H [ I ’D [ H m H l D (H ‘ H ﬂ H“ 1‘ ‘ m { [ ]H ] Absolute quantification at
[ LU LU L LU U L L end-point detection as in
conventional PCR
1999 2010 2017
First paper using the First commercial dPCR First commercial
term “digital PCR” system introduced based microplate-based dPCR The most advanced_ I_DCR
published on spinning microfluidic discs system introduced technology for specific target

detection and absolute
guantification of nucleic acids
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Digital PCR — positive trend in publications
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Around 1850 digital PCR scientific publications at the end of 2025 b ol e

Number of publications

2000
1800
1600
1400
1200

1000

800 =
2021 2022 2023 2024 2025
year




Interrogating rare events in heterogeneous samples is like finding a 333
needle in a haystack

Can you spot it?

* The frequency of finding a
rare event within a sample
drastically decreases with an
increase in heterogeneity

* The rare event is likely
confined to a small fraction
of cells, diluted among
thousands of wild-type

background cells

Frequency of rare event, i.e., mutation, CNV

The future of PCR is digital: QlAcuity digital PCR portfolio



Partitioning for absolute quantification and increased analytical 23350
sensitivity

By partitioning bulk samples, individual target molecules can be effectively isolated from interfering molecules and detected with much
higher sensitivity using digital PCR

16 plL sample 1 pl partitions 16 pl sample 1 pl partitions
3
- 7 = S A 2 ..
N P \_.’ 3 S
5 . Complete
— 1mol/1 pL bJ Se purification
C= 1 molecule 3 i ; = -
8 pL ; 8X increase = 8 - = o 2
I in effective 3 ;c? = = = —~’ ot
concentration 8X purification
e
< =]
~
Increase of effective concentration Decrease of effective concentration

Digital PCR increases the accuracy and sensitivity of detection.
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Partitioning for absolute quantification and increased analytical 23350
sensitivity

dPCR estimates the average number of molecules per partition and calculates copies of the target molecule per positive partition

& 2 O ® S @ 5= ® &
o 3@ o o N

@ e y . . Al y N - X number of partitions will have 0 target molecules

= ® e @ e @ =) e = = X number of partitions will have 1 target molecule
20002090@9908Q0 6
= O D B = O = @ B = X number of partitions will have 3 target molecules
2 8 2 & @ S a @ g 2@ 2 a2 @& = ... up to a maximum of 12 targets per partition in a

multiplex reaction*

Digital PCR generates a binary signal, where 1 indicates a positive partition and O a negative patrtition.

Information on positive and negative partitions is used for concentration calculation, which is expressed as copies per L.

*The exact number of molecules in a sample is typically unknown during an experiment. Negative partitions are therefore essential for the calculation, as they represent partitions in which the number of
molecules is known to be zero.
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Partitioning for absolute quantification and increased analytical -

sensitivity

How do you find the needle in the haystack? Load more, see more

8 " w

EZ2 Connect QlAcuity workflow. Up to 8 ml plosma can be processed on the EZ2 Connect combined
with high eluate loading (up to 26 pl) on the QlAcuity.

1

Rare event scenario: 10 target copies (cp) in 70 pl eluate

QlAcuity Nanoplate 26k Supplier T Supplier B*
dPCR reaction volume 40 pl Fpl 20l
Maximum eluate valume 585 pl 13 pl
Copies analyzed and sean 0.76ecp 1ep

* Assuming 16K droplets.

 Based on 4x mastermix and 10x assay.

Data obtained in experiments conducted by QIAGEN R&D, Hilden, Germany.

QIAGEN

Mutation copies
in total eluate

120
100
80
60
40
20
0

ddPCR, 26 pl eluate

CHaAcuity, 52 pl eluake

13.4 3.3 0.0 13.4 3.3 0.0
Mutation copies per ml plasma

@ Detected copies in eluate ® Expected copies in eluate

QIAcuity detects more low-frequency mutation copies than a comparable
digital PCR platform when processing high-volume plasma samples on the
EZ2 Connect and analyzing them using standardized dPCR workflows

Combine sample processing on the EZ2 Connect with mutational analysis on the QIAcuity to obtain a higher number of
mutation copies.
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Partitioning for absolute quantification and
Increased analytical sensitivity

Poisson distribution

Gives probabilities for positive, integer, random events

A is the expected rate of occurrences

A expresses the probability of a given number of events occurring in a fixed interval of time

Can be used to calculate the copies of the target molecule per positive partition ;

In digital PCR, A depicts the most likely average value of copies/partitions per microliter:

\ number of valid partitions — number of positive partitions
= —In
number of valid partitions

The future of PCR is digital: QlAcuity digital PCR portfolio




Partitioning for absolute quantification and increased analytical

“ e . QIAGEN
sensitivity
Poisson statistics at 95% confidence intervals — sample concentration estimation
No target Lower end Over saturated
All partitions are negative Positive and negative partitions  Positive and negative partitions All partitions are positive

Average target copies per partition = -In(1-p)
p = fraction of positive partitions

!

Copies of DNA target/microliter

The future of PCR is digital: QlAcuity digital PCR portfolio



Partitioning for absolute quantification and increased analytical

“e . QIAGEN
sensitivity
Target signal channel Reference signal channel
« Counts the number of positive + Counts the number of filled
partitions partitions

 Calculates the number of copies * Determines the analyzable
using Poisson statistics volume (uL)

El

prwll

’JLJ connectin g chan "
Lo \_ruﬂ \_/uv |

individu Ipm

dPCR plate with 96 wells Single well detail Cross section view of the partitions

Calculates copies/uL
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The confidence interval (ClI)

QIAGEN

« Poisson distribution is a probability distribution that is used to model the probability that a certain number of events occur (here, copies per
partition) when the events are known to occur independently and with a constant mean rate

» Poisson results always come with a defined uncertainty level
« There are different ways to calculate the CI of the Poisson results

« The algorithm used in the QlAcuity software to calculate the Cl is based on “normal approximation”

_ p(1—p)
Arange = —In{ 1—p+2z- —
The z used in the formulas is the standard Z-value linked to the normal distribution
For example, to get 95% confidence level, we use z = 1.96
S |
Cvrelmive = w * 100%
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dPCR is highly efficient and unaffected by inhibitors

QIAGEN

100 % 95 % 90 %
A

dPCR gPCR 0 1 1 1

B 1 20 1.95 1.90

2 & = =2 2 40 38 36

3 8.0 74 6.9

4 16 14 13

5 32 28 25

20 1048576 631964 375900

21 2097152 1232329 714209

22 4194304 2403042 1356998

23 8388608 4685933 2578296

24 16777216 9137569 4898763

25 33554432 17818260 9307650

nalyzed pertion 26 67108864 34745606 17684534

v y _ 27 134217728 67753932 33600615

Pra—. - 28 268435456 132120168 63841168

29 536870912 257634328 121298220
Amplitude has little or no impact on the Even a slight difference in PCR efficiency Even a 5% difference in PCR efficiency will
number of positive and negative partitions has a big impact on Cq value and calculated shift the Cq value by 1 cycle, resulting in an
and calculated concentration/quantity guantity observed 2x (100%) difference in measured

guantity (even though the starting quantity
was the same)
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Where dPCR fits in your workflow HHH

3480 LS

: : — : : Data analysis and
Sample preparation Nucleic acid isolation dPCR detection interpretation

N
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Nanoplate-based dPCR

Advantages

+ Fixed and sealed partitions prevent variations in size and
coalescence

« Sealed nanoplates prevent well-to-well contamination

» Faster readout due to simultaneous reading of all partitions
of a sample

« Simple workflow and user-friendly handling, similar to
gPCR

» Plates are not influenced by detergents

» Possibility to re-read plates after first imaging
* Plates are amenable to front-end automation
* New plate types can be easily added

* Under 2-hour time to result

Workflow

0 Pipette reaction mixtures to dPCR plate

LW 88

00000
QIAGEN

0 Apply rubber plate seal to dPCR plate and place

in instrument

u

9 Instrument automatically partitions, thermal cycles,

and reads plate

V] -

The future of PCR is digital: QlAcuity digital PCR portfolio
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QIAcuity — fast and with minimal hands-on time HHH

QIAGEN

AV |

The pistons in the dPCR system push PCR reaction mixture
through partitions automatically
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During thermocycling, the target DNA is doubled with each
cycle, and partitions containing the target DNA fluoresce

A roller compresses the bottom seal and seals
partitions individually, distributing individual copies of
target DNA throughout the partitions

The plate is imaged to count the number of
positive/fluorescent partitions
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Real time qPCR versus QlAcuity dPCR workflow

QIAGEN

Load reaction
Real-time mix to PCR plate;
qPCR add DNA/RNA

samples

Real-time PCR
amplification

Prepare PCR reaction
Intercalating dye or probes

Load reaction
mix containing

DNA/RNA to

nanoplates

Partitioning,
endpoint PCR
amplification
and imaging

Digital
PCR

Prepare PCR reaction
Intercalating dye or probes

\O/
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QIAcuity — workflow in action

QIAGEN
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Evaluating strengths of dPCR over gPCR

QIAGEN

gPCR

dPCR

Precision
Reaction

Detection
Standard curve
Tolerance to PCR inhibitors

Reproducibility

Low; detects mutation rate at >1%
Bulk reaction; flexible volumes

Broad dynamic range
Yes; relative quantification
Lower

Lower

High; detects mutation rate at 20.001%

Fixed reaction volume in partitions; higher inhibitor tolerance
and statistical power

Detect small fold changes and rare targets; £10% precision
No; absolute quantification
Higher; robust quantification

Higher

The future of PCR is digital: QlAcuity digital PCR portfolio



Key advantage of dPCR compared to gPCR

QIAGEN

10% precision in dPCR

Concentration (Copies/pl)

ies : : 50% precision in qPCR
1400 /0 I | Hlessias When the Cq difference
1230 | : is big enough, gPCR
1200 e 1150 : 15 — can detect a target of
® 1010 | interest with confidence
; ° l N
s | 928 833 ! When the difference in
800 : o 770 72 : o Foi £ Cq is small, qPCR lacks
) L 6i9 575 e ———— the precision needed to
600 ; e—234—""7 0o 10 20 o 4 detect a target, even
| O Dt when it is present
400 ' .
| 1 Cqin gPCR I dPCR detects small
200 I : differences in
: : expression with
Oo 2 | 4 6 8 1:0 12 P

Sample number

The future of PCR is digital: QlAcuity digital PCR portfolio



Comparison of PCR techniques

QIAGEN
First generation Second generation Third generation
Conventional PCR Real-time PCR Digital PCR
All molecules in one reaction volume All molecules in one reaction volume Random distribution of molecules into partitions
e o= s
. A 4}
Qualitative Relative quantification Absolute quantification
* Technically simple * High accuracy, sensitivity and specificity * No standard curves
* Multiplexing capabilities * Rapid cycling and throughput » Higher precision and reproducibility
* End-point detection * Non-specific amplification * Low sensitivity to inhibitors
* Low cost « End-point detection

The future of PCR is digital: QlAcuity digital PCR portfolio



Robustness of a dPCR reaction

Humic acid

Concentration (ng/reaction)

120

gPCR 60
30

w/o

0 20 40 60

Quantification (%)

Concentration [ng/reaction)
120

60

30

w/o

80

0 20 40 60

Quantification (%)

80

00000
QIAGEN

Heparin

Concentration (pM)

0.4
0.3
0.2
0.1

w/o

0 20 40 60 80 100

Quantification (%)

Concentration (pM)

0.4
0.3
0.2
0.1
w/o

0 20 40 60 80 100

Quantification (%)
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Highly sensitive KRAS mutation detection using dPCR

QIAGEN
High sensitivity at 0.05% (Mut:WT) level with 100 ng total sample input
QIAGEN KRAS assay sensitivity with 100 ng total input on the QIAcuity Four instrument
QIAGEN KRAS (G12S; GGT/AGT) LNA Probe 2-plex assay with KRAS G12S reference gDNA from SW48 cell line (Horizon Discovery)
KRAS (G12S) mutation percentage High mutant titration correlation (R2 = 0.9994) with constant 100 ng WT total input
1 2 3 Concentration in dPCR reacfion (copies/ul) Mutant fraction (%)
A 4.24% 434% 4.08% 4.4% mut 1=10*
_ 100

B 1.87% 0.67% 1.96% 2.2% mut 1000 = . . . - . T RZ - 0.9994
C 1.00% 0.90% 0.89% 1.0% mut 100 = N 0| e . .
D 0.5% 0.61% 0.52% 0.5% mut ] | B ‘W - ] ’ * .

0 B Em &
£ 0.24% 0.18% 0.25% 0.25% mut I I I Tl 0.1 T

0.1
F 01% 0.14% 0.13% 0.125% mut 001 i oo -

: 4.2% 1.8% 1.0% 0.5% 0.25% 0.25% 0.425% 0% ([WT) 4.2% 1.8% 1.0% 0.5% 025% 0125% 0625% 0% (WT)
G 0.06% 0.10% 0.07% 0.05% mut 1 2 3 4 5 & 7 8 MNTC 1 2 3 4 5 & 7 8 MTC
H 0.02% 0.01% 0% 0% (W) Analyzed wll, sample Anclyzed wall, somple
LNA mutation (FAM) and WT (HEX) 2-plex 2-plex digital PCR assay conditions: 95°C 2 min; 95°C 15 s/60°C 1 m (40X);
assay is run against KRAS (G12S) mutant Imaging conditions: 500 ms/Gain 6 (FAM/HEX)

titration with a constant 100 ng of WT
background and differing mutant percentages
in the mixture (plus NTC in well H3);

3 replicates.
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When to choose dPCR vs. NGS

Mutation detection

Low allele frequency variants

Quantification

Speed and cost

Target scope

Clinical monitoring

Regulatory/validation

Choose dPCR when:

» Detecting known mutations with ultra-high
sensitivity

» Looking for rare variants (down to 0.01%) in cfDNA,
FFPE, etc.

* Needing absolute quantification (e.g., copy number,
allele frequency, viral load)

* Requiring faster, cheaper answers for targeted
guestions

* Having a small number of targets
* Doing minimal residual disease (MRD) or treatment
monitoring

* Needing a simple, reproducible, CLIA-validated
assay

00000
QIAGEN

Choose NGS when:

Detecting known and unknown mutations, fusions,
or indels across multiple genes

Doing broader profiling
Needing variant calling or genomic profiling, precise
copy number quantification more difficult

Having more expensive/better sequencing and
bioinformatics pipelines

Looking at many genes or exploring unknowns (e.g.,
exome or genome-wide)

Profiling the tumor landscape for treatment decisions
or research discovery

Doing comprehensive characterization or biomarker
discovery

dPCR and NGS complement each other.

The future of PCR is digital: QlAcuity digital PCR portfolio




Why choose dPCR? sneee

Partitioning and end-point PCR for absolute quantification and increased analytical sensitivity

« The sample is distributed into multiple single partitions L
Absolute target quantification
* The target molecules are randomly distributed across all partitions No need for references or standard curves
Sample Partitions @ Higher tolerance to inhibitors
Due to partitioning and end-point measurement
S S 3 o
: ) /@ Precision
S S / Detect very small fold-change differences
; e 8 . - - -
2 S o Increased analytical sensitivity

Detect rare mutations and low-abundance
targets

> copies/pL Q High reproducibility

Eliminate amplification efficiency bias

2 Target of interest
< Interfering compounds

Image adapted from: Basu AS. Digital Assays Part |: Partitioning Statistics and Digital PCR. SLAS Technol. 2017;22(4):369-386.
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The future of PCR Is digital
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Introduction to digital PCR

PCR methods — principles and
workflow

QIAcuity — a scalable

0000
0000
0000

instrument

OlAcuity Software Suite
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QIlAcuity — a nanoplate-based digital PCR system

QIAGEN

Feature QIAcuity One QIAcuity Four QIlAcuity Eight QIAcuityDx Four (IVD)
Plates processed 1 4 8 4
Thermocycler(s) 1 1 2 1
Time to result ~2 hours First plate ~2 hours First plate ~2 hours First plate ~2 hours

Every ~ 80 minutes a following Every ~ 40 minutes a Every ~ 80 minutes a

plate following plate following plate
Detection channels 2/ 6 (up to 12-plex) 6 (up to 12-plex) 6 (up to 12-plex) 5 (5-plex)
Throughput (samples Up to 384 samples (96-well) Up to 672 samples (96-well) Up to 1248 samples (96-well) 192 samples in Dx mode (Dx
processed in a workday) Up to 96 samples (24-well) Up to 168 samples (24-well) Up to 312 samples (24-well) 24 well, 26,000 partition

plate)

768 samples in Utility Mode
(Research Use: 96 well,
8,000 partition plate) (8h
working day)

QIAcuity Eight allows analysis of up to 1248 samples in a workday.

QIAcuityDx is intended for in vitro diagnostic use. Product availability may differ from country to country based on regulations and approvals. Contact your country representative for further details. QIAcuity One,
QIlAcuity Four and QIAcuity Eight are intended for non-clinical applications. These products are not intended for the diagnosis, prevention or treatment of a disease.

The future of PCR is digital: QlAcuity digital PCR portfolio



QIAcuity — a nanoplate-based
digital PCR system

Detect more in a single reaction

Fully integrated workflow with time to result in ~2 hours

« Distinct nanoplate configurations with flexible sample
formats for a wide range of throughput and sensitivity
requirements

* Hands-on and gPCR-like workflow
* Flexible throughput and resolution
» High multiplexing (6-plex and beyond)

* Integrated software suite for data analysis
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A fully integrated solution
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i i Imaging/
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module partitioning
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— o
—i Nanoplates
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QIlAcuity — a nanoplate-based digital PCR system

Detection channels and fluorophores
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QIAGEN

Channel Excitation (nm) Emission (nm) Example fluorophores

Green 463-503 519-549 FAM™ EvaGreen®, Atto 488,
Alexa Fluor® 488

Yellow 513-534 551-565 HEX™, VIC®

Orange 541-563 582-608 TAMRA™, Atto 550

Red 568-594 613-655 ROX™, Texas Red®

Crimson 588-638 656-694 Cy5®, Quasar 680

Far red 651-690 709-759 Cy5.5. Atto 680, Atto700

Green / Yellow 463-503 551-565 DY-482XL (LSS G/Y)*

Orange / Red 541-563 613-655 DY-540XL (LSS O/R)*

* For long stoke shift (LSS) dyes, the software provides generic dye names called “LSS” followed by the abbreviation of the used channel combination

denoted by the first channel letters. For example, channel combination Green/Yellow is abbreviated as “LSS G/Y”.
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QIlAcuity Nanoplates — specifications

QIAGEN

Distinct nanoplate configurations with flexible sample formats for a wide range of throughput and sensitivity requirements

Instrument Type Frame color Partitions/ well Input volume Applications
Nanoplate 26K 8-well , 40 pL
(# 250031) Light blue approx. 26,000
Rare mutation detection,
Nanoplate 26K 24-well liquid biopsy, pathogen detection, etc.
(# 250001) Blue approx. 26,000 40 uL
QIAcuity Digital PCR
System
Nanoplate 8.5K 24-well White approx. 8500 12 L N |
(# 250011) Copy number variation analysis, gene
expression analysis, NGS library
quantification, genome editing
Nanoplate 8.5K 96-well detection, etc.
(# 250021) Gray approx. 8500 12 L
QIAcuityDx Nanoplate 26k 24-well approx. 26,000 40 pL REIE LR € Seeie, (gl ey
(# 260001) Red pathogen detection etc.

Utility- and 1IVD-mode

Nanoplate 26K 8-well, Nanoplate 26K 24-well, Nanoplate 8.5K 24-well (# 250011) and Nanoplate 8.5K 96-well (# 250021) are intended for non-clinical applications. These products are not intended for the diagnosis,
prevention or treatment of a disease. Nanoplate 26k 24-well (# 260001) is intended for in vitro diagnostic use. Product availability may differ from country to country based on regulations and approvals. Contact
your country representative for further details.
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QlAcuityDx — a nanoplate-based digital PCR system for diagnostic  s:3:
applications

QIAcuityDx Four QIAcuityDx Software QIAcuityDx Nanoplate QIAcuityDx Universal
26k 24-well MasterMix Kit (1 mL and 5 mL)

9
Region Classification Region Classification Region Classification
EU-IVDR Class A (Rule 5) EU-IVDR Class A (Rule 5) EU-IVDR Class A (Rule 5)
USA (FDA) Class IlI; 510(k) exempt System consumable General purpose
USA (FDA) Class II;510(k) USA (FDA) reagent Class I;510(k)
exempt exempt

* Fully integrated workflow with time to result in ~2 hours
« Dual mode software: Utility (open) and IVD (closed) modes

* Integrated software suite for data analysis

Nanoplate 26K 8-well, Nanoplate 26K 24-well, Nanoplate 8.5K 24-well (# 250011) and Nanoplate 8.5K 96-well (# 250021) are intended for non-clinical applications. These products are not intended for the diagnosis,
prevention or treatment of a disease. Nanoplate 26k 24-well (# 260001) is intended for in vitro diagnostic use. Product availability may differ from country to country based on regulations and approvals. Contact
your country representative for further details.
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QIAcuity — detection channels and fluorophores

QIAGEN

Detection channels

Recommended dyes

Green

Crimson

Far Red*

FAM, EvaGreen

VIC, HEX

TAMRA

ROX

Cy5

ATTO700*

* Only with software 3.0 and higher and in combination with the High Multiplex Probe PCR Kit

The future of PCR is digital: QlAcuity digital PCR portfolio




QIAcuity — mastermixes
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Master Mix

QlAcuity Probe PCR
Kit

QIlAcuity EG PCR Kit

QlAcuity UCP Probe
PCR Kit

QlAcuity OneStep
Advanced Probe Kit

QIlAcuity High Multiplex
Probe PCR Kit

QlAcuity
MasterMix

QIAcuityDx Universal
MasterMix Kit

Specification

Description

Application

“Standard Master Mix”
for single and multiplex
use

(1- to 5-plex)

Optimized for best
performance in
nanoplate microfluidic

Includes special
reference dye needed
for dPCR analysis and
counting analyzable
partitions

Gene expression
analysis, mutation
detection and copy
number variation
analysis

EvaGreen-based
master mix

Optimized for best
performance in
nanoplate microfluidic

Includes special
reference dye needed
for dPCR analysis
and counting
analyzable partitions

Applications requiring
EvaGreen dye-based
detection, such as
gene expression
analysis and

genotyping

For singleplex and up
to 5-plex reactions

Ultra Clean
Production (UCP)
master mix ideal for
applications requiring
high purity and
accuracy, minimizing
contaminating
background DNA

Also recommended
for quality control
applications, like
residual DNA testing

Microbial analysis
workflows, such as
quantification of
bacterial or fungal
DNA

For singleplex and
multiplex reactions

Also available with
Eva Green

For one-step RT-
PCR on QlAcuity
digital PCR
instruments, enabling
reverse transcription
and PCR
amplification in a
single reaction

Advanced
robustness against
inhibitors

Gene expression
analysis from RNA
templates, viral RNA
detection and
simultaneous RNA
and DNA target
detection

To ensure best
performance as improved
specificity vs. background
also applies for mutation
detection

Suitable for challenging
samples and dPCR
multiplexing beyond five
targets

Complex genomic
analyses requiring
detection of multiple
targets simultaneously

For singleplex
and up to 5-plex
reactions

Improved
specificity vs.
background for
mutation
detection and
lentivirus
applications

For use with
dPCR LNA
Mutation Assays

For singleplex and up to 5-plex
reactions

For use with the QIAcuityDx
System and QIAcuityDx
Nanoplates for in vitro
diagnostic applications
Option to tweak binding
parameter by titrating MgCl,

In vitro diagnostic applications
requiring accurate
quantification of DNA or cDNA
targets

For RNA samples and cDNA synthesis, the QuantiNova Reverse Transcription Kit is recommended upfront.

QIlAcuity Probe PCR Kit, QlAcuity EG PCR Kit, QIAcuity UCP Probe PCR Kit, QIAcuity OneStep Advanced Probe Kit, QIAcuity High Multiplex Probe PCR Kit are intended for non-clinical applications. These
products are not intended for the diagnosis, prevention or treatment of a disease. QlAcuityDx Universal MasterMix Kit is intended for in vitro diagnostic use. Product availability may differ from country to country
based on regulations and approvals. Contact your country representative for further details.
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Why dPCR and mass-based measurements may lead to different 23350
amounts

dPCR Mass-based methods

Quantifies absolute DNA copy numbers by partitioning the sample and  Measure total nucleic acid concentration (ng/pL) based on absorbance
counting positive partitions or fluorescence (UV-VIS/Qubit)

Resistant to contaminants affecting quantification (detects intact target

molecules) Can be affected by sample impurities or degraded fragments

May overestimate concentration if degraded DNA or RNA fragments

MeastikestintactandiifagmentedBNARNA are present, as they still absorb light or fluoresce

Unaffected by amplification efficiency
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The future of PCR Is digital
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instrument
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Remote analysis using QIlAcuity Software Suite

QIAGEN

Software concept

dPCR Software Suite dPCR Software Suite

Embedded instrument software installed on a computer or server (web application)

Access, design and analyze from anywhere

« Software updates are free of charge
 License-free software available that is also GMP compliant

* Network connectivity

The future of PCR is digital: QlAcuity digital PCR portfolio



Designing plates and experiments using QIlAcuity Software Suite HHH

QIAGEN

General data dPCR parameters

Plate name, type, description, labels, plate ID Priming, cycling profile, imaging

3 A o e o] x 8] A o & o]
® o @ & [} H ] ® C & I
CurrentRun  Run settings Reports Users Configurotion T. Erdmonn = Plates CurentRun  Run s Reports Users Configurotion T. Erdmonn =

NEW FLATE CONFIGURATOR

Testrun_01

f ©) 3 df i o) “

Plates CurentRun  Run settings Regports Users Configuration T Frdmenn »

General data

General data dPCR parameters NE ATE CONFIGURATOR
dPCR parameters m Testrun_01
Plate name * ,

L Priming f~ Cycling (@ Imaging 3

Reaction mixes Reaction mixes N
General data

Samples & controls Samples & controls dPCR parameters
Priming profile
Plate type *

Plate layout Plate layout Primin e Cyeling &) Imaging @
g 86 Wells (128) v ’ (@ Defoult Reaction mixes =) Ll s (el =1 Imaging —
Description Slow Samples & controls Channel Exposure duration (1} Gain (1
Plate layout -
Green 2500 & ms 222 2
Yellow 2500 § ms 222 2

@) orange 2500 * ms 22 =

Labels

@) Red 2500 & ms 22 =
Barcode B - .

@ crimson %00 4 ms 22 =
% Recommended next step: dPCR parameters D Recomm tep: dPCR parameters - Cycling

Back to plates ey - | “ Back to plates

=) Recommended next step: Reaction mixes
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Designing plates and experiments using QIlAcuity Software Suite

Reaction mix

Targets, dyes and detection channels
define internal controls and references

Edit Reaction Mix

Samples and controls

Define samples, controls and NTC

Plate layout

o0
( 1]
Ql

AGEN

Position of samples and reaction mixes (plate

and list overview)

N o X, o = fo)
sss th ) = g & i | | sssse i) D = o i
seeee Current Run e0000 Plotes  CumentRun  Templates coligurets Erdmenn
- QIAGEN
W PLATC O O PLATC CONTIGURATOR. @ Drafted
Testrun_01 2 Plate templates.. Testrun_01 De
General data General data
Samples & control Plate List
dPCR parametars GFCR parameters
Sample: Control: Nen ate Controk Eiyperyiel eSSl 5
Reaction mixes Reaction mixes
1
Samples & controls “ a “
== ) [ 4
. ® i3 »
- ®» » »
I Delete
mmmmmmmm
5o i tezemalcomel R ot
nded next step: Samp les & col ol
EETe 8 [Esweree ]
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Analysis using QlAcuity Software Suite -

QIAGEN

2 o & IR i
0P8 ; 5 g
GOROO Plates Current Run Templates Users Configuration T. Erdmann » L .
- QIAGEN Absolute quantification
ANALYSIS ® Run completed (Analysis completed)
Testrun_01

 After selecting the wells to be analyzed, you

Mutation Detection Genome Editing Copy Number Variation Gene Expression can VIeW IIStS; Slg nal map81 heatmaps;
histograms, 1D scatterplots, 2D scatterplots,
and concentration diagrams in this tab

Select source of analysis (2 wells) —

* Analysis by individual targets, replicates and
Selectimaging step channels is possible

NP PRPRPAPAD |
el ded Jod ol 1o Lol —— Red @s00ms 2
““ﬁaﬂﬁﬁ“ﬂﬁﬂ Yellow | s/ 2 Crimson (250
dd L dad dd Ll L)
%%a%“ﬁa%“%““ Analyse per

d dd dad dd dd 3l N
ﬁ““ﬁa““ﬁ“%a% Select targets
PDRBPDRDRDRD B ”

Selectall  Unselect all
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Output types in QlAcuity Software Suite

Signhal map 1D scatterplot
@ Crimson (2 welis)
Sample NTC
E7 E9

ce intensity [RFU]

More options:

« Heatmap

* Point diagram

« Concentration diagram
« Histogram and more

« Temperature gradient cycler function

The future of PCR is digital: QlAcuity digital PCR portfolio

2D scatterplot

Wild-type

Negative partitions
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Hyperwell analysis using QlAcuity Software Suite 33323

QIAGEN

Allows the combination of several wells to one analytic unit
* Provided that the selected wells contain only replicates

« Mainly used for ultra-rare mutation detection, where the same genomic DNA containing a low number of mutation-positive DNA fragments is
tested across several wells

* In the analysis view, the 1D plots still display the individual wells; however, in the list view, only one well appears

Example of a 96-well 8.5K plate with the first row in hyperwell view

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 B 5 6 7 8 9 10 11 12
10 EERRREEEEREEEDO 9990999999
:PPPPPPDPPDIPDID - PDOPPPPODODODDOOD
‘- POPPDPDPPIPODOIID PDOPPIPIODOIODODOOO
A A A AL A A A A A A A R A A A A A A A Al ] * Row A contains replicates of the same assay and template
‘P09 PDPPPDPDODOD - DOPPDPODODOIODODODOO
2T rrrrrrrrrre|m rrrrrrryrryrryryy * The selected samples can then be grouped as a hyperwell (left panel)
‘- DPOPPPPIPPIIIID -PDOPPOPPOPOOOOOD « The grouped wells then appear with a red background (right panel)
@@@9@@9@@999 B@@@@@W@@@@T

Selectall Unselectal

Selectall Unselecta Ungroup hyperwe
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The future of PCR Is digital
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Multiplexing

QIAGEN

» Detection of up to 12-14 targets in a single reaction

* Amplitude multiplexing and Long Stokes Shift analysis in
combination with SW 3.0/3.1

+ Software 3.0 and higher to allow for 6-8 plex

« Software 3.1 to allow for 12-plex

* In combination with QIAcuity High Multiplex Probe PCR Kit
(#250133)

Eliminates the need for a new instrument for higher order multiplexing.

e of PCR Is digital: QIA digital PCR portfolio



High multiplexing options with QIAcuity Software Suite sesss

QIAGEN

6-plex: 6 standard channels SW 3.0 Requires use of QlAcuity
High Multiplex Probe PCR Kit

Green Yellow Orange Crimson Far red

8-plex: 6 standard channels + 2 hybrid channels SW 3.0
Green Yellow Orange Crimson Far red Yellow / Crimson/

orange far red

12-plex: Amplitude multiplexing using 6 standard channels SW 3.1

Low High Low High High High High Low High
Green Yellow Orange Red Crimson Far red

The future of PCR is digital: QlAcuity digital PCR portfolio



Target detection with amplitude multiplexing using 23350
QIAcuity Software Suite

———
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Fluorescence intensity (RFU)

+ Detection of 12 targets in parallel using amplitude multiplexing in 6 channels

« Combining hybrid channels for 1-plex LSS dyes with amplitude multiplexing can potentially increase the total number of multiplex assays to 14.
However, this approach is not recommended because it requires optimized conditions for all assays in the reaction mix and the associated
challenges of crosstalk compensation.

Amplitude multiplexing doubles the number of targets detected in one channel.
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Custom cross talk matrix in QlAcuity Software Suite
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Cross talk

 Signal overlap between neighboring channels

100
 Signal from one channel is visible on the other

channel %0

* Result of the overlapping bands of the emitted light
spectrum and filtered frequencies range 70

« Can distort the analysis results of multiplex assays 40
50

40

Normalized intensity [%]

From QIAcuity Software 3.0 on and higher

30
+ Creation of an assay-specific custom cross talk matrix to

correct signal overlap between neighboring channels in 20
high multiplexing

Wavelength [nm]

Custom cross-talk matrix enables maximum cross-talk compensation, highly recommended for high-multiplexing applications.
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Template integrity analysis using QIAcuity Software Suite

QIAGEN
AAV production and similar applications typically utilize fully linked template molecules; however, some template molecules are not
linked and may be derived from different molecules within a single partition
Only red assay template intact and distributed — positive in red channel only
Only green assay template intact and distributed — positive in green channel only

Both single intact green and red assay template randomly distributed — positive in
green and red channel only

o
DO
20

Template is intact for green and red assay template and co-distributed

@O OO0
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Template integrity analysis using QIAcuity Software Suite

QIAGEN

Potential ways of integrity calculation

1. % concentration of linked [red-green] (excluding random red/green) in the overall amount of
positive template concentration

° ‘ e Formula: [red-green] / sum of [red] + [green] + [red-green]
e G @ 2. % concentration of linked [red-green] (excluding random red/green) compared to the amount

of “broken” [red-green] into [red] + [green], assuming single [red]/[green] can only occur in a

similar amount
@ c ’ Formula: [red-green] / mean of [red] + [green]
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QIAcuity Lab Automation API -

QIAGEN

third-party lab automation software that is controlling one or multiple
robots to interact with the QIAcuity system. The service is ideal for
running fully automated experiments without human interaction.

@ The QIlAcuity Software Suite provides a (REST) service enabling a
1L

The Suite Lab Automation (REST) API provides functions to control
the instruments, define experiments and retrieve experiment results.
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QIlAcuity platform and software support GMP compliance

QIAGEN

21 CFR 11 enabling software

« Data security features/advanced archiving * |Q/OQ installation and annual OQ service
- Complete audit trail * Next-day on-site support available
+ Event detail tracking * Assay design services

« Advanced search and filter feature

 Centralized user management Product support

» Assignable user permissions

* Plate ownership + Quality management systems
* Electronic signatures * ISO certificates

« Multiple roles and signatures allowed - Certificates of analysis
* Reporting features * Supply management

* SD and CV% - Lot reservations

« Genome integrity

I - Standing orders
* Dilution factor

« Custom fillings

The future of PCR is digital: QlAcuity digital PCR portfolio



Dual modality software on QlAcuityDx

IVD Mode Utility Mode

Diagnostic assays Laboratory Developed Tests
(LDTs) and non-clinical
laboratory research

QIAcuityDx dual mode software enables you to run IVD assays alongside the provision of tools to support
menu expansion beyond approved assays.*

*Laboratories may choose to incorporate QIAcuityDx Utility (open) mode within their workflow to build their own laboratory-developed tests in compliance with the US Clinical Laboratory Improvement
Amendments of 1988 and European Union regulatory requirements on “In-House Assays” (Regulation (EU) 2017/746 — IVDR- Art. 5(5))

The future of PCR is digital: QlAcuity digital PCR portfolio
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QIAcuityDx integration capability

QIAGEN

- VD
_ Bidirectional

)
Unidirectional LIS

A
v

Sample layout import

S

A

LIS integration IVD: End-to-end bidirectional integration.

LIS integration UTL: Report absolute quantification through HL7 global standards for the transfer of clinical and administrative health data.
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Why QlAcuity dPCR?

El

Scalable
instrument and
nanoplates

* Low- to high-
throughput
instrument
configurations
(1-, 4- and 8-plate)

* Upto 2 integrated
thermocyclers

High throughput

« Samples processed
in a work day can
range from 96 to
1248 samples,
depending on the
plate (24- and 96-
well) and
instrument (1-, 4-
and 8-plate)
configuration used

The future of PCR is digital: QlAcuity digital PCR portfolio

Faster to result

« Simple and rapid
plate-based
workflow takes
users from sample
to result in under 2
hours
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Multiplexing
capability

Broad product
portfolio

* More than 120,000
dPCR assays,
many of them wet-
lab verified and

* Up to 8 detection
channels (6
standard +2 hybrid
channels used with

ready for Long Stokes-Shift
immediate use dyes)

* From DNA to * Detection of 12
mMiRNA, from targets in parallel
oncology to possible with
microbiology, all amplitude

types of analytes
and digital PCR
applications are
covered

multiplexing and
the QlAcuity High
Multiplex Probe
PCR Kit




The future of PCR Is digital

Introduction to digital PCR

PCR methods — principles and
workflow

OlAcuity — a scalable
instrument

OlAcuity Software Suite
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Non-clinical applications of dPCR

QIAGEN

Rare mutation detection Pathogen detection Copy number variation

dPCR LNA Mutation Assays dPCR Microbial DNA Detection Assays §§ dPCR Copy Number Assays
IDNAPTEX dPCR Assays QIAcuity UCP Probe PCR Kit dPCR CNV Probe Assays

Cell and gene therapy

_ QIAcuity CGT dPCR Assays
Gene expression QIAcuity RCL Quant Kit
QuantiNova LNA PCR Assays 0 Viral Vector Lysis Kit

QIAcuity Residual DNA Quant Kits
QIlAcuity Mycoplasma Quant Kit

MiRNA detection
miRCURY LNA miRNA PCR Assays

_ Liquid biopsy _
Wastewater testing dPCR LNA Mutation Assays GMO detection
QIAcuity OneStep Advanced Probe Kit dPCR CNV Probe Assays dPCR Copy Number Assays

dPCR PanCancer Kit

All dPCR kits and assays are compatible with the QIAGEN sample extraction kits
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Clinical applications of dPCR

QIAGEN
Infectious diseases Oncology Genetic testing
* Viral » Cancer biomarker * Quantify specific DNA * Molecular monitoring
_ detection sequences at low S

« Bacterial o ana|yte concentration e Chimerism

* Monitoring and MRD with high precision
* Fungal testing
« Parasitic o L|qu|d b|opsy

» Cell and gene therapy

The future of PCR is digital: QlAcuity digital PCR portfolio



The future of PCR Is digital
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Applications

OlAcuity — a scalable
instrument
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OlAcuity Software Suite
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Assays and capabillities

Microbial
detection

Multiplexable

Detection of bacterial,
fungal, viral, virulence &
resistance targets

Viral
vector "Q“

guantification
and RCL
detection

Multiplexable

Precise and robust
guantification of vector
titer and detection of RCL

Copy
number %?

guantification

Multiplexable

Locus specific analysis of
small variations of gene
copy numbers

Gene g
expression }?

EvaGreen

Extremely sensitive
guantification of miRNA,
MRNA and IncRNA

o

Rare
mutation §#‘ﬂ

detection

Multiplexable

Sensitive and specific
detection of mutations in
duplex

o

Multiplex
mutation é
analysis

Parallel detection of
cancer hallmark
mutations in a single
reaction

The future of PCR is digital: QlAcuity digital PCR portfolio

Residual host
cell DNA
guantification
and sizing

Sensitive detection of
CHO, HEK?293 and E.coli
host cell DNA

Mycoplasma | <
detection N

R

Pharmacopeia-compliant
detection of Mycoplasma
RNA and DNA

Food
testing

Bringing precision of
dPCR to food testing

Custom
assay design

Multiplexable

Tailored to fit any
application
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The QlAcuity dPCR assays

QIAGEN

Gene expression
* QuantiNova LNA PCR Assays for dPCR
« miRCURY LNA miRNA PCR Assays for dPCR

Oncology

+ dPCR LNA Mutation Assay

* dPCR Copy Number Assay

* dPCR CNV Probe Assay

* Custom assay design tool for dPCR CNV Probe assays
* dPCR PanCancer Kit

v BioPharma

Reference

* QIAcuity Residual DNA Quantification Kits and Standards
* QIAcuity HEK293 resDNA Sizing Kit
* QIAcuity Mycoplasma Quant Kit and Standards
000001  Viral Vector Lysis Kits
J * QIAcuity Cell and Gene Therapy Assays
* QIAcuity RCL Quant Kit

a
.........

Microbial/Pathogen detection
« dPCR Microbial DNA Detection Assays
* Custom assay design tool for dPCR Microbial DNA detection assays

These assays are intended for non-clinical applications. These products are not intended for the
diagnosis, prevention or treatment of a disease.
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Sample collection
and stabilization

Collect and stabilize liquid biopsy sample

in a single tube for storage and transport for
standardized preanalytical processing with our
infegrated solutions.

* PAXgene® Blood ccfDMNA Tubes

* PAXgene Urine Liquid Biopsy Set

cfDNA
preparation

Complete and optimize your portfolio with
our manual and low-, medium- and high-
throughput automation solutions for cfDNA
preparation to achieve high sensifivity

in downstream applications.

Manual cfDMNA preparation:

Our NGS5 library preparation portfolio
enables you fo achieve variant detecfion
in DNA, RMA and epigenetics with

a scalable workflow that fits your
research goals.

* QlAseq® Ultralow Input Library Kit

dPCR
analysis

Use our dPCR solutions fo precisely
detect ultra-rare ctDNA mutations down
to 0.01% variant allele frequency.

* QlAcuity™ dPCR System

* dPCR LNA Mutation Assays
* dPCR Copy Mumber Yariation

Data analysis

Complete your NGS and “emics data analysis

tools with flexible access. Our platform
provides rapid, evidence-powered variant
annotafion for human exome, genome,
and large cohort sequencing data.

* QIAGEN® CLC Genomics Workbench

QIAGEN

Interpretation

Generate biological hypotheses. Identify
and prioritize variants for your follow-up.
* COSMIC
* QCI® Interpret Translational for QlAseq
* QIAGEN Ingenuity Pathway Analysis

* QlAomp® MinElule® ccfDNA Kits * QlAsaq xHYB Exome Panels

* QlAamp Circulating Mucleic Acid Kits * QlAseq xHYB CGP Panels

* QlAseq Targeted cfDMA Ulira Panels
* QlAseq Targeted Methyl Panels

(CNV) Probe Assays
* Pan-cancer dPCR assays
Avtomated cfDMA preparation: * Custom assay-tool CNY dPCR

* EZ2% Connect

* QlAsymphony® 5P
| * QlAcube® Connect |

Genomic Services and Custom NGS Panel Design

* Benefit from expert consultation for MGS sequencing and custom NGS panel design

GTAC to make the most of you samples and achieve your goals
:E‘rg * Custom digital PCR assay design for your specific samples

* Exiract nucleic acids for DNA, RMNA, miRNA and total nucleic acid applicafions
* Ensure high-guality data for a complete project from sample ta report or for just the
bottleneck part of your workflow

Quality control

Analyze and perform fully automated quality control of your cfDMNA samples or your generated
MNGS libraries.

* QlAxcel® Connect System

GeneGlobe® Design & Analysis Hub

* Quickly and easily explore targets in their scientific confext
* Find and customize the right products fo study those targets
* Analyze the dafa using complementary, easy-to-use analysis tools

Products shown here maybe intended for non-clinical applications and thus not intended for the diagnosis, prevention or treatment of a disease or for IVD purposes. Refer to product label and instructions for use
for details.

is digital: QlAcuity digital PCR portfolio
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Oncology: Pre-designed assay portfolio

QIAGEN

%

CNV analysis Custom assay Mutation analysis Assays for all Gene expression
design tool for MiRNAS analysis
* Ready-to-use, CNVs * More than 200
comprehensive wet-lab tested dPCR « Over 31,000 unique « Over 20 million

LNA Mutation

catalog with over
90,000 dye-based
and probe-based
dPCR CNV assays

Detection of “less
than 1.2-fold change
In copy number

High accuracy for
multicopy genes and
minor CNV shifts

 Transition from pre-
designed to a custom
assay without leaving
the platform

* Fully cover
disease-relevant
CNVs even when
newly discovered
targets aren'’t yet
available as
pre-designed assays

Assays, covering a
broad range of
clinically relevant
mutations drawn from
curated mutation
databases

Achieve 0.1% mutant
allele detection
sensitivity in a
wild-type background
in one nanoplate well

The future of PCR is digital: QlAcuity digital PCR portfolio

LNA-enhanced
MiRNA dPCR
assays, covering 271
species with
complete miRBase
22 coverage

Extremely sensitive
guantification,
detecting miRNAs
from as little as 1 pg
total RNA

pre-designed qPCR
and dPCR assays,
including those for
MRNA and IncRNA
expression analysis.

 Built for precise
low-abundance target
detection




dPCR CNV Probe assays (#250210-13) 358

QIAGEN

Sensitive, precise and reproducible copy number variation analysis

» Highly studied cancer and cancer-related genes

* More than 200 dPCR wet-lab tested assays

+ Single/multi-copy reference assays and centromeric assays available
« Multiplex capability

« Complimentary, easy-to-use CNV analysis in dPCR Software Suite

* Used in combination with QlAcuity Probe PCR Kit

v Probe Assay

Reference

Specifications and targets

:33 Genes of interest Reference genes Centromeric genes
- 205 targets (assays) 4 assays 24 targets (assays)
Examples: ALK, ARID1A, + AGO1 « 22 for autosomal
EGFR, NRAS, TP53,  AP3B1 chromosomes
GATA1, GATA2, MYC... « RPP30 « 2 for gonosomal
 TERT... chromosomes... Visit product page

This assay is intended for non-clinical applications. This product is not intended for the diagnosis, prevention or treatment of a
disease.

The future of PCR is digital: QlAcuity digital PCR portfolio



dPCR CNV Probe assays (#250210-13) 358

QIAGEN

CNV Probe Methylation Assays

Targets: MGMT and MLH1

Available on GeneGlobe

Wet-lab tested

Using methylation-sensitive restriction enzymes (MSRES)

Available with various dyes

v Probe

Reference

Visit product page

This assay is intended for non-clinical applications. This product is not intended for the diagnosis, prevention or treatment of a
disease.

The future of PCR is digital: QlAcuity digital PCR portfolio



Multiplexing dPCR CNV
Probe assays

+ 12-plex reactions to compare the copy number variations
of ten genes of interest and two reference genes

» Healthy human donor was compared to the U-2 OS
sarcoma cell line

+ Using the QIAcuity High Multiplex Probe PCR Kit and
QIAcuity Software Suite 3.1

* Genes of interest: LT3, CDKN2A, NFAT5, TERT, ERBB2,
VEGFA, MYC, RPP30, KDR, and EGFR

» The average copy number of the reference genes AGO1
and AP3B1 was used for normalization
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Aneuploidy testing with dPCR CNV assays

QIAGEN

* QIAcuity Nanoplate 8.5K 96-well

Assay 10 Assay 3 ACTB

* QIAcuity EG PCR Kit/dPCR Copy Number Assays EvaGreen X chromosome specific Y chromosome-specific chromosome 7

0 cp/uL 0 cp/uL

* Template — 4 ng/rxn human cell lines
* Known CNVs contain 1 copy (XY), 2 copies (XX) or 3 copies (XXX) of the X chromosome NTC

« Human ACTB gene (20 copies/diploid genome) used as a reference to normalize copy
numbers

- 62 cplpL e 1924 cphuL
- i XY
X chromosome specific Y chromosome specific
Copy number/genome Copy humber/genome
3.5 - .
208 35
3 3
25 - 25
5 5 | XX
15 ,
15 1
1 1 -
0.5 ,
2
0 0
XY XX XXX XXX
Genotype of cell line Genotype of cell line

The future of PCR is digital: QlAcuity digital PCR portfolio



dPCR LNA Mutation assays (#250200)

QIAGEN

Detection of mutations in a duplex reaction with competing probes
 Single-tube format containing one primer pair and two probes

* LNA-enhanced probes and primers for the highest specificity

* FAM/HEX or Atto550/ROX (mutant/WT probe) available

Mutant probe

Forward primer L/

* Wet-lab-tested dPCR with sensitivity down to 0.1% -_— oA Mutant allele
LETTTTTTTETT Eecy LLLLETiTTTlT]

~— .

« Used in combination with QIlAcuity MasterMix or High Multiplex Probe PCR Kit (> 3 assays) Reverse primer

' WT probe
* Over 200 wet-lab-tested assays for the most studied cancer mutations F"_“”f primer N— Wildtype allele
GAGA P
LLLTPTIPTTLT Grer LLLLITTTITTL]

— -

Reverse primer

Visit product page

This assay is intended for non-clinical applications. This product is not intended for the diagnosis, prevention or treatment of a disease.

The future of PCR is digital: QlAcuity digital PCR portfolio



Highly sensitive mutation 23350
detection using dPCR LNA
Mutation assays

* The system can detect as low as 0.05-0.1% of mutation
level reliably and consistently from 100-10 ng of total sample
input volumes

* Mutation detection to the sub-0.1% level, making dPCR

(200) highly suited for use in clinical cancer research with samples
that are often scarce or poor quality (e.g., FFPE tumor
samples and cell-free DNA)

A" Mutation Assay

* Duplex assay design detects mutated and wild-type
Roveoes sequences

* Robust, sensitive and applicable for the detection of cancer
targets

The future of PCR is digital: QlAcuity digital PCR portfolio



Highly sensitive mutation detection using dPCR LNA Mutation 23350
assays

Highly sensitive KRAS mutation detection using dPCR Concentration in dPCR reaction (copies/jl]
1x10*

+ High sensitivity of 0.05% (Mut:WT) level with 100 ng total sample input on QIAcuity 1000
Four instrument
100
* This assay used QIAGEN KRAS (G12S; GGT/AGT) LNA Probe 2-plex assay, with
KRAS G12S reference gDNA from SW48 cell line (Horizon Discovery) 1
10
KRAS G12S mutation percentage LNA mutation assay and WT o
(HEX) 2-plex assay for mutant KRAS (G12S) mutant fraction with '
i i 0.01

constant 100 ng WT background and differing mutant

. : : : 42% 13% 1:)% ::15& :}25& mzs D-:f:-25°‘ 0%
percentages in the mixture (plus NTC in well H3 3 replicates) s[wr] NTC
] i 3 .ﬂmul},rzed '..'«.rellr mmple
A 4.24% 4.34% 4.08% 4.4% mut
Mutant fraction (35)
B 1.87% 0.67% 1.94% 2.2% mut
100
C 1.00% 0.90% 0.89% 1.0% mut R?=0.9994
10| e
D 0.5% 0.61% 0.52% 0.5% mut ¢ = .
1 )
L
E 0.24% 0.18% 0.25% 0.25% mut &
0.1
F 0.11% 0.14% 0.13% 0.125% mut !
0.01
G 0.06% 0.10% 0.07% 0.05% mut 42% 1.8%  1.0%  05%  025% 0.125% 0.625% 0% [WT)
1 Z 3 4 5 & 7 a FITC
H 0.02% 0.0N% 0% 0% (WT) Analyzed well, sample

The future of PCR is digital: QlAcuity digital PCR portfolio



Highly sensitive mutation detection using dPCR LNA Mutation 23350
assays

Low-sample input for KRAS mutation detection with dPCR

Concentration in dPCR reaction (copies/pl)

* Moderate-to-low sample input requirement at 10 ng while maintaining excellent 1000

mutation detection sensitivity at 0.1% on QIAcuity Four instrument 100

1

KRAS (G12S) mutation percentage LNA mutation (FAM) and WT 10
(HEX) 2-plex assay using a human KRAS (G12S) mutant fraction

under constant 10 ng WT background with differing mutant 0.1

percentages in the mixture (plus NTC) 001

42% 1. 8% 1 0% 05% 025% 0. 125% 0{:25% %[WT]
] 2 3
Anulyzed well, sample
A 39% 3.29% 3.69% 3.6% mut
B 1.87% 218% 2 03% 2 0% mut Mutant fraction (%)
C 1.02% 0.69% 077% 0.9% mot 100 R2 = 0.999
', =7 IO .
D 0.38% 0.41% 0.61% 0.45% mut ® .
] ® )
E 0.26% 0.14% 0.36% 0.25% mut ’ $
0.1
F 0.20% 0.15% 0.12% 0.15% mut
. i 0.0
G 0.06% 0.13% 0.22% 0.1% mut 42% 18% 1.0% 05% 025% 0.125% 0.625% 0% [WT)
1 2 3 4 5 6 7 8 NTC
H 0.06% 0.12% 0% 0% (WT) Analyzed well, sample

The future of PCR is digital: QlAcuity digital PCR portfolio



dPCR LNA Mutation assay s23ss
detecting ESR1

+ 2D scatter plot showing 1% mutant DNA template (labelled
in FAM) spiked into wild-type DNA background (HEX)

« Mutation frequency analysis for various mutation
frequencies: G3, G4, H3: 1%, G5, G6, H5: 0,5%, G7-G9:
0.1%, G10-G12: 0%

» Using the QIAcuity MasterMix and the assay for ESR1.:

c.1609T>A (COSV52784978) (# DMH0001107 )
1.40%

1.20%
1.00% -
0.80%

0.60%

Mutant Fraction

0.40%

0.20%
]

0.00% ® ® ]
G3 G4 H3 G5 Go6 H5 G7 G8 G9 G610 G11 G12

Analyzed well, sample

The future of PCR is digital: QlAcuity digital PCR portfolio



IDNAPTEX: Digital PCR assay portfolio from ID Solutions validated | e

on QlAcuity

BRAF-CNS

One-well detection
SNV V600E, KIAA1549-BRAF fusion

FGFR1-CNS

One-well detection
SNV N546K, SNV K656E, TKD duplication

H3F3A

One-well detection
SNV K27M, SNV G34R/V

IDH1-2

One-well detection
SNV R132X, SNV R172X, SNV R140X

TERT

One-well detection
Promotor mutation (-124C/-146C)

EGFR

Two-well detection

SNV L858R
Del Exon 19

SNV T790M
SNV C797S

KRAS-G12C

One-well detection
SNV G12C

PIK3CA

One-well detection

SNV E542/5K, SNV Q546K
SNV H1047R/L, C420R

ESR1

One-well detection
Exons 8 mut, E380Q

KRAS-3X

Two-well detection

SNV Q61X
SNV G12X/G13X

e SNV A146X/K117N

mMLH1

One-well detection
Methylated MLH1

BRAF

One-well detection

SNV V600X, SNV V600E
SNV L597X, SNV K601E
A598X

NRAS

One-well detection
SNV Q61X, SNV G12X/G13X

The future of PCR is digital: QlAcuity digital PCR portfolio

Partner

<id
solukions

For plasma and
FFPE samples

Ready-to-use assays with
positive control and ICE*

*Internal Control of Extraction
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dPCR Microbial DNA Detection assays: Pre-designed assay 23350
portfolio

5

Bacteria Fungi/parasites Viruses Antibiotic Reference
resistance and genes/controls
>400 assays >40 assays >60 assays virulence factor

3 assays
>200 assays

For the complete target list, download the Available Product Catalog on GeneGlobe in the
@ "Resources" section: https://geneglobe.qgiagen.com/product-groups/dpcr-microbial-dna-detection-

assays

The future of PCR is digital: QlAcuity digital PCR portfolio


https://geneglobe.qiagen.com/us/product-groups/dpcr-microbial-dna-detection-assays

dPCR Microbial DNA Detection sssse

AGEN

assays (#250207)

* Over 900 assays available for bacteria, fungi and viruses

* For the detection of microbial species, fungi, viruses,
parasites, virulence genes or antibiotic resistance genes

* Custom assay design tool for bacterial, fungal or viral targets
available on GeneGlobe

* Dye selection enables multiplexing of up to 12 targets per

dPCR Microbial Dpy % reaction
Detection Assays
Cat. No, 07 .
. o i * Wet-lab tested dPCR 5-plex assay bundles for analyzing

common targets of interest

Da00005
Microbiot Asst

* Full target list available online: dPCR Microbial DNA
Detection Assays - Assay/target list — QIAGEN

" 20°C y
104925837

This assay is intended for non-clinical applications. This product is not intended for the
diagnosis, prevention or treatment of a disease.

The future of PCR is digital: QlAcuity digital PCR portfolio


https://geneglobe.qiagen.com/product-groups/dpcr-microbial-dna-detection-assays
https://www.qiagen.com/us/resources/resourcedetail?id=98da970b-b62e-490b-972d-925ebdef361d&lang=en

Analysis of the skin microbiome from three healthy donors

00000
QIAGEN
* Pooled swap samples taken from the cheek, antecubital fossa and hypothenar palm Staphylococcus epidermidis (HEX)
« Manual DNA extraction with DNeasy PowerSoil Pro Kit ... Donor1 ¢.. Donor3 .. Donor?2 " NTC
« dPCR with QIAcuity Probe PCR Kit
* 96-well 8.5K nanoplate
« Template input: 2 pL (=4.5% of the DNA sample) ‘
Streptococcus oralis (ROX)
80.00 <. Donor 1 S Donor 3 Donor 2 L'? NTC
70.00 ; s sdf pass :

70.00 z

60.00
£ 50.00 ;
% 40.00 A
2
S 30.00 24.85

20.00 13.86 Human ref gene AP3B1 (FAM)

10.00 5.58 c2 ca F2 F3

“we:  Donor 1 we:  DONOr 3 “ese:  DONOr 2 NTC
] . 1.14 0.83 . . . . ) - — e ‘
000 0.00 0.06 0.00 0.50 0.00 0.28 - P C e
NTC Sample 1 Sample 3 Sample2 NTC Sample 1 Sample 3 Sample2 NTC Sample 1 Sample 3 Sample 2 )
AP3B1 Staphylococcus epidermidis Streptococcus oralis
MP2

The future of PCR is digital: QlAcuity digital PCR portfolio




Wastewater survelllance: Five assays targeting bacteria frequently sz
reported from wastewater samples

* Input: wastewater eluate from a German sewage treatment plant

 Three replicates per sample Green channel
Campylob_ag:ter
+ 8.5K 96-well Nanoplates and the QIAcuity OneStep Advanced Probe Kit on the jejuni

QIlAcuity Digital PCR System

« 5-plex of five assays targeting bacteria frequently reported from wastewater

samples
Yellow channel
Clostridioides
difficile
10000 7431.8
1601.3
1000 Orange channel :
Legionella
pneumophila
100 52.2
18.0 21.6
10
Red channel
Yersinia
1 enterocolitica
WWwW NTC WWwW NTC Ww NTC Ww NTC Ww NTC
eluate eluate eluate eluate eluate
Campylobacter Clostridioides Legionella Yersinia Clostridium _
jejuni difficile pneumophila enterocolitica perfringens xmww B

Crimson channel -
Clostridium

WW = wastewater, NTC= No template control -
perfringens

The future of PCR is digital: QlAcuity digital PCR portfolio



Precise quantification in singleplex and multiplex using dPCR 23350
Microbial DNA Detection assays

Copies/ul reaction

° ¢ P &
10,000 \q@jq\a° S
A O o5 0
1000 @iﬂ)ﬁ m”b’: o0
100 S >
10 D ey’
1 B, B
0.1 P Vo
e + o ot ot ~F+ O + ot ot ot ~+ O + o ot ot ~+ O + o ot ot ~F+ O
of oF oF oF ~F of oF oF oF ~F « of oF oF oF At K of o oF oF At
gF P & O > &g & D = O & & D ~ &g & O =
Q N (*)) N O N Q) N
&y N &S N
Pseudomonas aeruginosa Enterococcus faecalis Shigella sonnei Staphylococcus epidermidis
FAM HEX ROX Cy5

® Multiplex @ Singleplex

Quantification results were the same, regardless of single- or multiplexing, even over a dynamic range of 4 log levels
* Four assays were run in singleplex and 4-plex reactions using the same template genomic DNA material.
* The same concentrations were observed for concentrations between 0.25 and 2500 copies/pL

+ dPCR was performed using 26K 24-well Nanoplates and the QIlAcuity Probe PCR Kit on the QIAcuity Digital PCR System (n=3)

The future of PCR is digital: QlAcuity digital PCR portfolio



Multiplexing 12 pathogen targets from the dPCR Microbial DNA 23350
Detection Assays: Resistance gene bundles in a single dPCR
reaction

+ Gene bundles: ACC-1, OXA-1055, CTX-M-15, sul1, vanC, ||| Ill |“ ‘“ “l ‘“ “l ”l ||I ||I I“ m
QepAl, oprm, blaVIM-1, QnrB-1, OXA-58, CFE-1, OgxA et | oudenr | cuies T -

« Consistent quantification between singleplex and multiplex

reactions (B) wepiplecn oaghoich Duplek il siog! diless e il
®G ® Red
* QIAcuity High Multiplex Probe PCR Kit to accurately detect o £ & g0 ez 24 & & 810 o1
multiple targets simultaneously ? - o " ; e
A - o O |
« Can be used in a QIAcuity Nanoplate 8.5k and QIAcuity p— ‘
Nanoplate 26k | @valoy ® Crimson
C3 h (= G4 GI10 G112 " co o Cl10 G7 Gl10 G12
| Somemascreetny

The future of PCR is digital: QlAcuity digital PCR portfolio



Custom Assay Design Tools

QIAGEN




Custom Assay Design Tools

« Create and order with our online dPCR design tools
 Tailor-made dPCR primer and probe sets for detecting
targets where no predesigned products are available

* Custom dPCR CNV Probe Assays
« Custom dPCR Microbial DNA detection Assays

« Expert custom assay design service for dPCR available
with Genomic Services

Visit product page

Products

Supported Species
Detection Chemistry

Fluorophores

Format

Pack Size

Design Toel Input

Reference Database

LNA-Enhanced

Multiplexing

Positive Sequence

Other Features

Data Analysis

Custom dPCR CNV Probe Assays

GET STARTED

Human, mouse, rat
Hydrelysis probe
Cy5, FAM, HEX, ROX, ATTO550, ATTO700

Tube containing pre-mixed and lyophilized

primers and probe
75 or 180 x 40 pl reactions (@IAcuity
Manoplate 26k) or 250 or 600 x 12 pl

reactions (QlAcuity Nanoplate 8.5k)

Sequences, gene symbols, genomic

coordinates

Human: GRCh38, Mouse: GRCm39, Rat:
mRatBN7.2

Mo

Yes, multiple flusrophores available; ne

integrated multiplex check

Sequence information on amplicen region
provided allowing the order of a synthetic

positive control

Option to integrate reference assays into the

design process

QlAcvity Software Suite

00000
QIAGEN

Custom dPCR Microbial Assays

GET STARTED

Bacteris 168, fungi ITS, viruses
Hydrolysis probe
Cy5, FAM, HEX, ROX, TAMRA, ATTO700

Tube containing pre-mixed and lyophilized

primers and probe

150 or 400 x 40 pl reactions (QIAcuity
Nanoplate 26k) or 500 or 1333 x 12 pl
reactions (@lAcuity Nanoplate 8.5k)

Organism name, species, taxonomy D

NCBI

LNA-enhancement for complex designs

Yes, multiple fluerophores available; no

integrated multiplex check

Sequence information on amplicon region
provided allowing the order of a synthetic

positive control

Option to design against customer-defined

anchor sequence

QlAcuity Software Suite

This assay is intended for non-clinical applications. This product is not intended for the diagnosis, prevention or treatment of a disease.

is digital: QlAcuity digital PCR portfolio




dPCR assays for biopharma applications  ggsss
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Biotherapeutics’ Critical Quality Attributes (CQAs): Examples

QIAGEN

Safety Strength, identity and potency
* Viral safety * Vector genome titer

* Replication-competent virus (RCV) __ [ * Vector copy number (VCN)

* Mycoplasma « Transgene expression

* Sterility

* Endotoxins

Purity ""'\ Product characterization and
=== ‘ ualit
* Residual DNA quantity and size 1\’5 7 9, ' G y

. . * Encapsulation efficienc
* Residual plasmid P y

: : + Genome integrit
* Residual protein gty

 Stability

dPCR is rapidly emerging as the gold standard in nucleic acid quantification, delivering absolute measurements with exceptional
sensitivity and consistency.

The future of PCR is digital: QlAcuity digital PCR portfolio



dPCR for biopharma analytics: Pre-designed assay portfolio

QIAGEN

20

AAV Lentivirus Residual DNA Mycoplasma
* Viral titer: * Viral titer: - Residual host cell DNA - Pharmacopeia-compliant
- Standardized direct « Standardized direct _ mycoplasma detection
lysis solution lysis solution * HEK293, CHO, E. coli workflow
* dPCR assays * dPCR assays * HEK293 sizing - Mycoplasma standards
 Viral DNA * Vector copy : : for in-house validation
integrity(software number(VCN) * Residual plasmid
feature) « RCL detection kit (AMPR, KanR)

« Transgene expression « Transgene integrity
* Transgene expression

The future of PCR is digital: QlAcuity digital PCR portfolio



QIAcuity dPCR CGT Assays

QIAGEN

Kit features:

18 different wet-lab tested dPCR CGT assays, 20x ready-to-use primer-probe mix

« Superior accuracy and precision independent of fluorophores and operators

« Multiplexing — 3-plex capacity (can be extended to 5-plex with customer-chosen GOISs)
+ High- to low-throughput applications with different QIAcuity instruments

* End-to-end dPCR workflow comparable to gPCR

Applications:

* Viral vector titer
 Viral vector genome integrity

» Vector copy number (VCN)

* Residual plasmid detection

Visit product page

This assay is intended for non-clinical applications. This product is not intended for the diagnosis, prevention or treatment of a
disease.

The future of PCR is digital: QlAcuity digital PCR portfolio



Comprehensive assay portfolio for AAV and Lentiviral workflows

QIAGEN

Assays for AAV workflow Assays for LV workflow

Albumin
* 10 targets GEP * 14 targets
RPP30
WPRE
ITR2/5 RPL32
bGH polvA AMP resistance
Pt PuroR
hGH polvA CMV promoter
GH poly g KanR/NeoR
SV40 polyA CMV enhancer .y
Si
SV40 promoter
RRE
5'LTR

The future of PCR is digital: QlAcuity digital PCR portfolio



High accuracy over a broad dynamic range — CGT Viral Vector 22358
Lysis Kit and dedicated CGT assays

® AAV?2 purified reference standard AAV2 GFP (harvest) © AAV2 SV40 (harvest)
Measured copies/pl Measured copies/pl Measured copies/pl
18,000 18,000 18,000
16,000 2 16,000 1 6:000
14,000 14,000 14,000
12,000 : 12,000 12,000
10,000 ) 10,000 10,000
8000 8000 8000
6000 6000 6000 3
4000 4000 4000
2000 2000 2000
0 0 0
0 2000 4000 6000 8000 10,000 12,000 14,000 16,000 0 2000 4000 6000 8000 10,000 12,000 14,000 16,000 0 2000 4000 6000 8000 10,000 12,000 14,000 16,000
Input copies/ L Input copies/pl Input copies/plL
® CMVp @ GFP bGH @ CMVe ® CMVp @ WPRE hGH @® CMVe @ GFP ® SV40 bGH @ SV40pA
AAV2 CMVe CMVp WPRE hGH pA GFP ITR SV40p bGH SV40 pA
Coefficient of
g ’ y . . 3 4.7 4, 4 1
variation (8.5k) [%)] e il l 36 a 8 ; =
Coefficient of
variation (26k) [%] 2.9 2.4 2.1 57 37/ 52 2.2 1.4 157
R? 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Beviation 1.07 2.49 5.35 4.35 2.6 1.73 0.59 0.07 0.17

(8.5k vs 26k) [%]

For lysis of viral vectors, such as different adeno-associated virus (AAV) serotypes and adenoviruses.
High linearity from 2.5-15,000 copies/pL independent of the targets and purity of the AAV sample.

The future of PCR is digitaki®Itaity digital PCR portfolio



Integrity determination using QIAcuity dPCR and Software Suite 23350
version 2.5 or higher

ITR

o wore |

~3 kb

Measured copies/pl Coverage AAV genome Integrity (%) *
1.00E+10
9.00E+9 - . 36
8.00E+9 . 85

7.00E+9

6.00E+9 . 65

5.00E+9

4.00E+9 o

2.00E+9

éggi:g * AAV2 standard was processed using the CGT Viral Vector Lysis Kit. Processing includes enzymatic removal

of ITR secondary structures and takes place outside of the QlAcuity Nanoplate partitions which may lead to

CMVe CMVp WPRE hGHpA reduced integrity scores.

The higher the multiplexing grade of the analysis, the more accurate and precise the integrity calculation.

*AAV2 standard was processed using the CGT Viral Vector Lysis Kit. Processing includes enzymatic removal of ITR secondary structures and takes place outside of the QlAcuity Nanoplate partitions which may
lead to reduced integrity scores.
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Standardized viral vector sample processing

QIAGEN

» For the lysis of adeno-associated virus (AAV)/adenovirus or for the lysis of lentivirus

* One kit and one protocol solution for AAV or LV lysis enables standardization and quality
control (QC) of current workflows

+ Consistent and reproducible measurement of viral titers for multiple serotypes (e.g., AAV
serotypes) or of different purities (e.g., from in-process supernatant to highly purified
samples)

« Standardized workflow

Product Description Cat. No.
CGT Viral Vector Lysis kit Reagents for 1000 samples 250273 T Vi Vs Ly
CGT Viral Vector Lysis kit Reagents for 100 samples 250272
Cell and Gene Therapy Lentivirus Lysis Kit ~ Reagents for 100 samples 250323
Cell and Gene Therapy Lentivirus Lysis Kit ~ Reagents for 100 samples 250324

Visit product page

This assay is intended for non-clinical applications. This product is not intended for the diagnosis, prevention or treatment of a
disease.

The future of PCR is digital: QlAcuity digital PCR portfolio



Enhance your LV analytics with fast, reliable and resource-efficient 333
solutions

Workflow from direct lysis to
guantification of LV titer

Quantification of integration
events (VCN)

Detection of replication-
competent lentiviruses (RCL)

The future of PCR is digital: QlAcuity digital PCR portfolio



CGT Lentivirus Lysis Kit can be used with LV samples of different 22358
purities

Copies/uL LV genome copy number quantification

3.00E+07
2.50E+07
2.00E+07 =
1.50E+07

1.00E+07 =

5.00E+06 . .

0.00E+00
Conc. LV in DMEM Conc. LV in PBS Conc. LV in DMEM Conc. LV in PBS
QIAamp RNA Viral Mini Kit

CGT Lentivirus Lysis Kit

mLTR =PBSPsi RRE

Concentrated LV samples can be processed using the CGT Lentivirus Lysis Kit, which yields a higher concentration compared to the
QIAamp RNA Viral Mini Kit.
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Accuracy for PuroR FAM + RPP30 HEX duplex reaction
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Determination of VCN: gDNA with LVV target spiked-in for VCN 1, VCN 2, VCN 5 and VCN 10

Copies/pL

3500.00

3061.60
3000.00

2500.00

2000.00 ® Puro FAM

1514.80

1500.00 RPP30 HEX

1000.00
606.13 626.67 614 93 615 63 614 03 612 50

500.00 = 33567 °

0.00 0.00 -

0 fold 1 fold 2 fold 5 fold 10 fold
Ratio 0 1.07 2.00 4.93

VCN = 2 x vector target copies

human reference target copies

Very high accuracy for VCN quantification with PuroR FAM + RPP30 HEX duplex <5%.
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QIAcuity RCL Quant Kit

Pack sizes:

96 x 40 uL reaction with positive and internal controls
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Product Description Cat. No.
: Detection of the
.. ol glgcnl:'%tRCL presence of RCL using 250322
Restriction enzyme compatibility: VSV-G assay
Pvull
Kit components Amount Cap color
QIAcuity MasterMix (1/2) 1 Red
QN Internal Control DNA dPCR 1 Blue
E %"‘l E QN IC Probe Assay 10x (200uL) 1 Orange
" : QIAcuity RCL (VSV-G) Assay 1 Violet
QIAcuity RCL (VSV-G) Assay Positive Control 1 Green
Visit product page RNase-free Water (1.9 mL/2) 2 Transparent

This assay is intended for non-clinical applications. This product is not intended for the
diagnosis, prevention or treatment of a disease.
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QIlAcuity RCL Quant Kit with high gDNA background

QIAGEN

Measured cp/yiL Background gDNA: 0-10 g

10000

8000
6000 without gDNA [R2=1

4000 ® 1 ug gDNA R2 = 0.9998

e 10 uyggDNA  R2=0.9991
2000
0

0 2000 4000 6000 8000

Expected cp/pL

Increasing amounts of human background genomic DNA did not affect the detection of VSV-G target. The assay demonstrated high
linearity and a broad dynamic range of 0.35—7500 copies/puL.
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QIAcuity Residual DNA Quantification Kits

QIAGEN

(#250221)

Kit features

* Ready-to-use master mix for easy setup (4x24 reactions)
* Duplex assay: resDNA target and Internal Control

* DNA controls: Positive Control and Internal Control

* High sensitivity with detection down to femtograms

« Multicopy target assays ensuring that the results are not affected by fragmentation of host
cell DNA

* Reliable resDNA quantification also in presence of PCR inhibitors

+ HEK293/CHO/E.coli

dPCR-verified DNA standards

* resDNA Quant Standards 1000 pg (lyophilized)

 For validation of quantitation accuracy or bridging studies

Visit product page

This assay is intended for non-clinical applications. This product is not intended for the diagnosis, prevention or treatment of a
disease.
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QIlAcuity dPCR offers unmatched accuracy and sensitivity for
detection of trace HCD amounts

Concentration (copies/pl)

3000
2500
2000
1500
1000

500

00000
QIAGEN

’
_d_.-"
.-""-J-
T DNA target DNA concentration in Mean value STDEV Coefficient of variation
’__,-f"’ (fg) reaction (fg/pl) (Copies/pl) (Copies/pl) (%)
____.a--"""'-- 40000 1000 2851.67 105.24 3.69
__,--*"f-- 20000 500 1329.02 3975 2.99
,,-f*"‘ R2=0.9962 4000 40 257.83 9.84 3.82
____..-"f 400 10 26.48 1.21 4.58
" 40 ] 2.53 0.14 571
___..-""'f 10 0.25 0.69 0.12 16.78
. -

- 4 0.1 0.32 0.09 28.07

0 200 400 600 800 1000 1200

Concentrafion in reaction (fg/pl)

Linear detection using the QIAcuity CHO resDNA Quant Kit.
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QIAcuity Mycoplasma Quant Kit  sssss

QIAGEN

Kit features

* Ready-to-use master mix for easy setup (96 reactions)

* Duplex assay: Mycoplasma — FAM and Internal Control — HEX
« Controls: Positive Control and Internal Control

* Able to detect at least 127 Mollicutes species

« Comprehensive validation report covering all relevant performance
aspects according to section 2.6.7 of the European Pharmacopoeia

« CFU standards (optional)

Visit product page

This assay is intended for non-clinical applications. This product is not intended for the diagnosis,
prevention or treatment of a disease.
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Fast and easy mycoplasma detection workflow using dPCR with 23358
same-day results

Step 1 Step 2 Step 3
- ;
o T o
#72 Comedt D—J AN AN AT
_ . | SN | » | "
. &- &'l &l &i &- &i &i &O &.&.&'d“__]
R R R R A R R R A AR
— A A A A AT A A A AT
| A 2 -
= 0 ’
L—Jn_. L) R
L ] ? 1

@ ) @
* Prepare samples using the EZ1& 2 Virus « Add eluate to the QlAcuity * Run in your QlAcuity Digital PCR System
Mini Kit v2.0 on the EZ2 Connect Mycoplasma Quant Kit Master Mix and analyze the result
* Include QlAcuity Mycoplasma Quant Kit * Pipet samples into nanoplate *QIAcuity Digital PCR is available in three
Internal Control as spike-in formats (One, Four, Eight) for scalable

throughput to match testing needs.
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QIAcuity Mycoplasma Quant Kit workflow Is validated to meet -
Pharmacopeia requirements

RT-dPCR 1D scatterplots of M. orale in DMEM + 10% FCS and
Internal Control Spike-In

M.orale

M.orale

Internal
control

160 CFU/mL 80 CFU/mL 40 CFU/mL 20 CFU/mL

EEST00 pomaIN InAARS WOORSTR gonvazy) TSRS pEUTANT poocaoy OSSN mmalUhD el me0diRn

10 CFU/mL 5 CFU/mL 0 CFU/mL NTC PC

R “. 'li

MOSTTEN o UTH RASSEN ISV UEROAYI SIS vl RrsaOE] seTmacs: RO SESORN @R

R g o ponten (RN (SR RN IS v TUTREY (FENE poueD

QIAGEN

Limit of detection of different Mollicutes species

Species/sample Sensitivity
Acholeplasma laidlawii 5 CFU/mlL
Mycoplasma arginini 5 CFU/ml
Mycoplasma fermentans 5 CFU/ml
Mycoplasma gallisepticum 5 CFU/ml
Mycoplasma hyorhinis 5 CFU/ml
Mycoplasma orale 5 CFU/ml
Mycoplasma pneumoniae 5 CFU/ml
Mycoplasma salivarium 10 CFU/mlL
Mycoplasma synoviae 10 CFU/mlL
Spiroplasma citri 5 CFU/ml
WHO International Standard 10 1U/mlL
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QIAcuity Mycoplasma CFU Standards

QIAGEN

For use as unknown samples in the workflow

« The CFU standards can be used to validate the system
at the users' site

« The standards contain inactivated mycoplasma in a
pre-defined amount and should be reconstituted with 1
mL matrix to a final concentration of 10 CFU/mL
mycoplasma

» The reconstituted standards can then be used as
unknown samples and must go through the whole
isolation and testing workflow

« We recommend the protocol “Detection of mycoplasma
using the QIAcuity Mycoplasma Quant Kit with the use
of the Spike-in Internal Control during sample
preparation” from the Kit handbook

« Kit content:

 3vials Mycoplasma CFU Standard

1 vial Negative Control

Visit product page

This assay is intended for non-clinical applications. This product is not intended for the diagnosis, prevention or treatment of a
disease.
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dPCR for gene expression analysis

QIAGEN




MIRNA and mRNA detection using dPCR: Pre-designed assay 23350
portfolio

QuantiNova LNA PCR assays MiIRCURY LNA miRNA PCR Assays

miRCURY® LNA® miRNA
Probe Assay (200)

U026 1234567
QuontiNove’ QantiNev?, ’lmo‘wo“5
* rat2 2¢ = G 1 ARCURY o
Mo GiRi Hea g 21
¢
$80ry o0 - 30 Y90re o1 30
Lot No, 201¥ i No, 201¥ h,' a3
| nolﬂ“

This assay is intended for non-clinical applications. This product is not intended for the diagnosis, prevention or treatment of a disease.
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MIRCURY LNA miRNA PCR (#339306)

QIAGEN

LNA-enhanced primers for highest specificity

More than 30,000 pre-designed assays — covering all organisms from miRBase 20

Around 1400 wet-lab tested PCR assays across various species

More than 50 focus panels

Custom assays designable in GeneGlobe

esese GeneGlobe | Applications  Custom Products  Analyze Data  Knowledge Tools  Services
QIAGEN

‘ Panel Finder | ‘ ‘}5‘ Knowledge New

Empower Your Scientific Journey

GeneGlobe streamlines your complete research cycle from target exploration and product configuration to data analysis and follow-

up experiment planning

Search Products by name, target, pathway, or biclogy

Visit product page
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MIRCURY LNA miIRNA PCR assays for Digital PCR

QIAGEN

Enables detection of miRNAs from different samples without pre-amplification — reliable miRNA detection at 1 pg RNA input

Typical yields from various samples

Copies/pl measured
Cell line, buffy coat, etc.

100000
10000 2
1000 /
Exosomes,
100 serum, plasma ) ) )
Uitne, ESF Allows reliable miIRNA detection from:
'| O rine,
1 « Wide range of sample types
0.1 * Low miRNA content samples (e.g., urine, CSF)
0.01 * AU-rich miRNAs
0.001 0.01 0.1 1 10 100

Total RNA input in RT reaction (ng)

® hsa-miR-122-5p @ hsa-miR-21-5p
hsa-miR-99a-5p @ rno-miR-19a-3p

Reliable miRNA detection from a wide range of sample types — even from low-miRNA-containing samples (biofluids).
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MIRCURY LNA miIRNA PCR assays for Digital PCR
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1D plots of different miRNAs

i hsa-miR-99a-5p hsa-miR-16-5p hsa-miR-98-5p o hsa-miR-491-3p hsa-miR-423-3p hsa-miR-126-3p hsa-miR-888-5p hsa-miR-330-3p  hsa-miR-499a-5p
100

= 80 — 80 =t 80

= =3 &

z 2 z

7 60 @ 60 @ 60

o) 2 g

g g g

o o 4

0 - OV ’

Good separation between negative and positive partitions and precise thresholding of the positives.
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QIlAcuity QuantiNova LNA PCR Assays for

QIAGEN

digital PCR (#249990)

Reliable gene expression analysis using LNA-enhanced EvaGreen dPCR
« EvaGreen detection using QlAcuity EG PCR Kit

* LNA-enhanced primers with substantially higher affinity
for complementary nucleic acid strands than traditional DNA oligonucleotides

« Over 1.3 million assays offer the
broadest and best coverage of mMRNA and IncRNA transcripts

« Human, mouse and rat mMRNA and IncRNA transcripts

« Complimentary, easy-to-use QIAcuity Software Suite analysis

Uhp0262!° Urr123456"

* For two-step RT, QuantiTect Reverse Transcription Kit is recommended Somitot! ot
mzll?"\ % |
[ i R

Product Name
CQuantiNova LNA PCR Assay (200; 750)

QuantiMova LNA PCR Custom Assav (200; 750)
CQuantiMova LNA PCR Reference Assay (200; 750)

Visit product page

This assay is intended for non-clinical applications. This product is not intended for the diagnosis, prevention or treatment of a
disease.
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Detection of small fold

. . QIAGEN
changes IN gene expression
IL4 gene expression analysis, detecting the smallest fold Mean fold change L4
changes with the highest precision using QuantiNova 1.8 167 167
LNA PCR Assays 16 : T
1.4 123
- Samples: synthetic IL4 RNA spiked into universal human 1.2 117
reference RNA, which shows no expression for IL4 10 1.00 1.00
' 0.83 0.85
« Sample 1: decreased amount of spiked-in synthetic IL4 0
RNA sample fold changes expected 0.6
0.4
« Sample 2: reference sample with spiked synthetic IL4 RNA 0.2
sample, no fold changes expected 0.0
Samplel Sample2 Sample3 Sample4
« Samples 3 and 4: increased amount of spiked-in synthetic = Expected Measured

IL4 RNA sample fold changes expected

Fold cha_mge of IL4 expression._ Expected values against measured values show that the smallest
« HPRT and GAPDH as reference targets for normalization expression changes can be reliably detected.

« Consumables: Nanoplate 8.5K 96-well, QuantiTect
Reverse Transcription Kit, QlAcuity EG PCR Kit
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Publications using QlAcuity for gene expression analysis

QIAGEN

Molecular Therapy /A\,ﬁ
Molecular Therapy M [ S
.. A ethods & Clinical Development B
Methods & Clinical Development é%r Original Article P el
Criginal Article

o _ , CRISPR-Cas9-mediated genome editing delivered
Characterization of the function of Adenovirus by a single AAVI vector inhibits HSV-1

L4 gene products and their impact reactivation in a latent rabbit keratitis model
On AAV Vec‘tor prOdUCtion Nadia Amrani,"* Kevin Luk,"* Pankaj Singh,” Mason Shipley,” Meltem Isik,' Martina Donadoni,” Anna Bellizzi,*

Kamel Khalili,” Iker K. Sariyer,” Donna Neumann,” Jennifer Gordon,' and Guo-Xiang Ruan'
i in 1,2 L2 Oinoli il imi 1 i 1 P 1
Ymgchao Nie,"* Hao Pan, angllang Li, Huimin Na,' Bruno Flgllﬂl'ﬂﬂ, and Karen Vincent !Excision BioT herapeutics Inc, Watertown, MA, USA; *Department of Ophthalmology and Visual Sciences, University of Wisconsin-Madison, Madison, WI, USA; *Center

for Neurovirology and Gene Editing, Department of Microbiology, Immunology and Inflammation, Temple University Lewis Katz School of Medicine, Philadelphia, PA,
'Genomic Medicine Unit CMC, Global CMC Development, Sanofi R&D, 225 2nd Avenue, Waltham, MA 02451, USA usa

Received: 5 July 2024 Revised: 14 August 2024 Accepted: 20 August 2024

DOI: 10.1002/biot. 202400415

by

Biotechnology
RESEARCH ARTICLE Journal

Article

. Small Extracellular Vesicle-Derived Circular RNA
Cas-CLOVER-mediated knockout of STAT1: A novel approach hsa_circ_0007386 as a Biomarker for the Diagnosis of

to engineer packaging HEK-293 cell lines used for rAAV Pleural Mesothelioma
production
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Institute of Molecular Medicine, Sechenov First Moscow State University, Moscow 119991, Russia
Correspondence: majid warkiani@uts.edu.au (M.EW.); yuenyee.cheng@uts.edu.au (Y.-Y.C)

The future of PCR is digital: QlAcuity digital PCR portfolio



dPCR master mixes 3333
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Avalilable QlAcuity master mixes:
Choose the best option for your experiment

DNA master mixes

QIAcuity EG PCR Kit — for dye-based applications

QIAcuity Probe PCR Kit — for probe-based applications

QIAcuity UCP Probe PCR Kit — DNA-depleted mix for microbial applications

QIAcuity MasterMix — for mutation detection and lentivirus applications

QIAcuity High Multiplex Probe PCR Kit — for multiplexing >5

QIAcuity DX Universal MasterMix Kit — IVDR compliant for clinical use

RNA Master Mixes

* QIAcuity OneStep Advanced EG Kit — for dye-based applications
* QIAcuity OneStep Advanced Probe Kit — for probe-based applications

The future of PCR is digital: QlAcuity digital PCR portfolio




Available QIAcuity master mixes. Choose the best option for your

experiment
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Kit name Catalog no. Chemistry type Plex level Key features / intended use Supported applications

. . EvaGreen . 3x EvaGreen Master Mix; optimized for Dye-based quantification of
Qa7 139 (IR AU (dye-based) SIEED Nanoplates; high stability and specificity. gDNA/cDNA
Q_IACUlty Probe PCR 250101-3 Hydrolysis probe Up to 5-plex 4x prqbe mix; low nonspecific amplification; Standar_d probg-.based dPQR (CNV,
Kit optimized for Nanoplates. expression, editing, mutation)
QIAcuity UCP Probe 250121-2 Ultra-clean Up to 5-plex Ultra Clean Production eliminates background Microbial DNA, low-biomass
PCR Kit hydrolysis probe P P DNA; optimized for microbial workflows. samples, QC residual DNA
QIAcuity OneStep 250131-2 One-step RT-probe Up to 5-plex 4x PCR + 100x HotStart RT Mix; RNA guantification, RNA+DNA dual
Advanced Probe Kit dPCR P P room-temperature setup; internal RNA control. detection, wastewater, viral assays
QIAcuity High o . . . . ) N . :
Multiplex Probe PCR  250133—4 High-plex hydrolysis Up to 12-plex Sup_ports amplltude_muluplexmg + LSS dyes; High orde_r mul_tlplex biomarker
Kit probe designed for QIAcuity Software 3.x. panels, microbiome, pathogens
QIAcuitny : IVD probe-based 4x mix; includes MgCl, vial; diagnostic-validated  Clinical dPCR workflows (DNA/cDNA
Universal MasterMix 260101 Up to 5-plex C 2 T e
Kit dPCR for QIAcuityDx. guantification)

. . Probe-based Duplex (with Designed for LNA Mutation Assays; FAM/HEX or  Rare mutation detection, ctDNA,
QIRETIE7 e b ieere (mutation-optimized) LNAassays) Atto550/ROX; 0.1% allele detection. FFPE samples

Dye-based quantification of RNA or

QIAcuity OneStep 250141-2 EvaGreen singleplex For sensitive quantification of RNA or RNA+DNA  RNA+DNA, mutation detection,

Advanced EG Kit

(dye-based)

in one reaction

genome editing, CNV detection, gene
expression

QIAcuityDx is intended for in vitro diagnostic use. Product availability may differ from country to country based on regulations and approvals. Contact your country representative for further details. QIAcuity One,
QIlAcuity Four and QIAcuity Eight are intended for non-clinical applications. These products are not intended for the diagnosis, prevention or treatment of a disease.

April 14, 2026
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Thank you for your attention. Questions?

Trademarks: QIAGEN®, Sample to Insight®, QlAamp®, QlAcube®, QlAcuity®, QlAxcel®, QlAseq®, QIAsymphony®, EZ2®, GeneGlobe®, LNA®, miRCURY®, QCI®, QuantiNova®:
(QIAGEN); Cy5® (GE Healthcare); FAM™, HEX™ (Life Technologies Corporation); PAXgene® (PreAnalytiX GmbH); ROX™ (Thermo Fisher Scientific or its
subsidiaries).Registered names, trademarks, etc. used in this document, even when not specifically marked as such, may still be protected by law. QPR014373 © 2026
QIAGEN, all rights reserved.
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Commonly asked questions -

QIAGEN

1. Does the assay work only with QIAGEN primers/probes?
2. Which nanoplate type should | use?

3. What dyes can | use when multiplexing?

4. Canldo gradient dPCR?

5. How much DNA can | add to the reaction mix?

6. What is the dynamic range of the QIAcuity?

7. How long should my amplicon be?

8. Do |l have to digest my DNA samples?

9. How do | know my primers are specific?

10. If my primers don’t amplify well in gPCR, will they work in dPCR?
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DA SpringDNA

Rethink the way you monitor biodiversity



Puheenvuorossa

e Lyhyesti SpringDNA

 Kokemuksia hankkeista vedessa, maalla ja ilmassa

e Ajatuksia jatkoon

DAL SpringDNA 3.6.2026




Lyhyesti SpringDNA

SpringDNA:n eDNA-teknologia mahdollistaa taysin uuden tavan

seurata luonnon monimuotoisuutta ja ymparistoa:

* Tuotteet: kohdeanalyysi (kohdelajit) ja

vhteisd6analyysi (esim. kalasto, linnusto)

* Indikaattorilajit, ennallistaminen, vieraslajit,

laaja-alaiset tason ja suunnan arvioinnit
v" Nopeampi kartoitus
v' Parempi data = paremmat paatékset

v" Kustannustehokkuus

DAL SpringDNA 3.6.2026




Projekti: Kalatalouden KYMPPI
innovaatio-ohjelma 2024-2026
Asiakas: Luonnonvarakeskus

Tarve: Teknologian testaus ja kehittaminen

suomalaisiin olosuhteisiin.

Ratkaisu: Eri teknologioiden testaaminen,
kontrolloidut olosuhteet, kohdelaji jarvilohi.

Hyoty: Luonnonvesiin ja vaelluskalojen
monitorointiin tarkoitetun teknologian

testaus ja kehittaminen.

DA SpringDNA

Dataa populaatiokokojen arviointiin

Pinnan alaisia kalastojen populaatiokokoja
on ollut tyolasta ja vaikeaa arvioida
perinteisin menetelmin.

Hankkeessa saatiin teknologian avulla
lupaavia tuloksia populaatiokokojen
arviointiin, joka simuloi luonnontilaisia
virtavesia seka alhaisia kalatiheyksia.

Lisatietoja: “eDNA avaa uusia
mahdollisuuksia sisavesien seurantaan”

g!!


https://merijakalatalous.fi/kalatalouden-ymparistoohjelma-kymppi/edna-avaa-uusia-mahdollisuuksia-sisavesien-seurantaan
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https://merijakalatalous.fi/kalatalouden-ymparistoohjelma-kymppi/edna-avaa-uusia-mahdollisuuksia-sisavesien-seurantaan
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Tunnistettuja hyotyja

eDNA:ta hyodyntaen nahkiaisia voidaan
tutkia ilman, etta niita hairitaan.
Tutkimuksessa kiinnitetaan erityista
huomiota DNA-jaksoihin, jotka sisaltavat lajit
toisistaan erottavat vaellus-kayttaytymiseen
liittyvat geneettiset tekijat.

Hankkeessa keskitytaan talla hetkella
todentamaan saadut tulokset myds
vesinaytteissa, jotta ei-invasiivinen
tunnistusmenetelma harvinaisille lajeille
saataisiin toimivaksi.

Lisatietoja: Nahkiaisten suojeluun apua
uraauurtavasta tutkimuksesta - Pohjolan
Voima

DA SpringDNA

Projekti: Nahkiaisen ja pikkunahkiaisen erottaminen,
tutkimushanke 2024-2026

Asiakas: Kemijoki, PVO Vesivoima, UPM, Oulun
Energia

Tarve: Nahkiaisen ja pikkunahkiaisen erottaminen,
ylisiirtovelvoite.

Ratkaisu: SpringDNA:n uraauurtava tutkimushanke
nahkiaisen ja pikkunahkiaisen erottamiseksi toisistaan
seka toimivuustestaus ei —invasiivinen vesinayte.

Hyoty: Kustannustehokkaan menetelman
kehittaminen, jonka avulla pystyttaisiin vastaamaan
ylisiirtovelvoitteen monitorointiin seka tavoitellaan
lajien tunnistamista vesinaytteista lajeihin kajoamatta.


https://www.pohjolanvoima.fi/uutiskirje/uutiskirjeet-2025/uutiskirje-7-2025/ymparisto-dna-menetelma-avaa-tarkan-nakyman-vedenpinnan-alle-nahkiaisten-suojelutyo-saa-apua-uraauurtavasta-tutkimuksesta/
https://www.pohjolanvoima.fi/uutiskirje/uutiskirjeet-2025/uutiskirje-7-2025/ymparisto-dna-menetelma-avaa-tarkan-nakyman-vedenpinnan-alle-nahkiaisten-suojelutyo-saa-apua-uraauurtavasta-tutkimuksesta/
https://www.pohjolanvoima.fi/uutiskirje/uutiskirjeet-2025/uutiskirje-7-2025/ymparisto-dna-menetelma-avaa-tarkan-nakyman-vedenpinnan-alle-nahkiaisten-suojelutyo-saa-apua-uraauurtavasta-tutkimuksesta/
https://www.pohjolanvoima.fi/uutiskirje/uutiskirjeet-2025/uutiskirje-7-2025/ymparisto-dna-menetelma-avaa-tarkan-nakyman-vedenpinnan-alle-nahkiaisten-suojelutyo-saa-apua-uraauurtavasta-tutkimuksesta/
https://www.pohjolanvoima.fi/uutiskirje/uutiskirjeet-2025/uutiskirje-7-2025/ymparisto-dna-menetelma-avaa-tarkan-nakyman-vedenpinnan-alle-nahkiaisten-suojelutyo-saa-apua-uraauurtavasta-tutkimuksesta/
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w°  SpringDNA kohdeanalyysit
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Kohdeanalyyseja toteutetaan 'l
lukumaaraisesti eniten raakkua ja

viitasammakkoa. Myds mm.
vuollejokisimpukka, saukko, nieria, *
taimen, lohi, kirjojokikorento, b
idankirsi-korento, rupimanteri, §
amerikankaapiorapu, jokirapu

¥y
‘:‘ Projekti: Esimerkkeja SpringDNA kohdeanalyysit
< Asiakas: Eri asiakkaat
AR
§

Tarve: Yksittdinen kiinnostuksen kohteena oleva laji. Luontoselvitykset, luonnonsuojelu,
luvitusprosessit, YVA, kaavoitus jne.

4 Ratkaisu: SpringDNA:n eDNA-teknologialla toteutettu kohdeanalyysi, esim. viitasammakkoselvitys

' Hyoty: Viitasammakkoselvitysten osalta eDNA-teknologiaa on verrattu perinteiseen

~=  kuuntelukartoitukseen vertaisarvioidussa tieteellisessa tutkimuksessa ja eDNA-teknologia on
osoittautunut paremmaksi! Lisdksi seuranta-aika on koko sula kausi. Tama tuo huomattavaa
joustavuutta hankkeisiin ja hankeinvestointien aikatauluun seka kustannussaastoéja.
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Huomattavia kustannussaastoja

Ruotsissa toteutetun perinteisia
menetelmia ja eDNA-menetelmia
kalalajien selvittamisessa vertailevan
tieteellisen tutkimuksen perusteella,
- eDNA toi karkeasti 100x parempaa
s~ tietoa 1/10 siita tydmaardsta, jota ‘
R perinteisissa menetelmissa tarvitaan.

?5-' W
: Lahde: Naturvardsverket 2023 %

: "‘

Projekti: Esimerkkeja hankkeet virtavesissa, kohde- ja yhteis6analyysit
Asiakas: Eri asiakkaat

Tarve: Jokien ja muiden vesistdjen kunnostushankkeet ja lajien levinneisyys,
ennallistaminen ja luvitusprosessit.

T Ratkaisu: SpringDNA:n eDNA-teknologialla kohdeanalyysi taimen, nieria ja jarvilohi. Eri
2 simpukkalajit, pohjaeldimet ja yhteis6analyysind kalasto.

Hyoty: Tarjoaa perinteisiin menetelmiin verrattuna kustannustehokkaan vaihtoehdon ja
parempaa tietoa lajeihin kajoamatta.

DASPringDNA e
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SpringDNA on toteuttanut kymmenia uraauurtavia hankkeita

maalla, vedessa ja ilmassa eDNA-teknologiansa avulla




Ajatuksia jatkoon

* Vahva tiedeperusteisuus kun tehdaan uutta

* Ongelmien ratkaisu teknologian sijaan keskiossa —

ratkaisemme konkreettisia taman paivan haasteita
* Disruptio nayttaa silta kelta kysyy

* Pilotit ja iterointi — aikasyklin nopeuttaminen, tiede

kayttoon
* Uteliaisuus — kysytaan avoimia kysymyksia

* Luonto antaa vastaukset moniin aiheuttamiimme

haasteisiin — katsotaan tarkemmin!

DA SpringDNA 3.6.2026

(Tenericutes)
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Yhteystiedot SpringDNA

Tarjoamme teknologiaa biologisen monimuotoisuuden seurantaan
kayttamalla ymparisto-DNA:ta:

* Nopeampi ja jopa ymparivuotinen selvitys
* Tarkempi data, taysin uudella tiedon tasolla

e Kustannustehokkuus

Lisaa meista:
Yhteystiedot:

Saara Suurla

CEO SpringDNA

Email. saara.suurla@springdna.com
Mob. +358 40 741 7677

Y-tunnus: 3612073-3 &
t,
W

SpringDNA, Lapinlahdenkatu 16, 00180 Helsinki

A SpringDNA
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Science behind us



Revision of central dogma of molecular biology

|
mRNA
Translation |
Protein @ ® @ @ Amino acids

S

lllustrations created in BioRender.com

Only 2 % of the genome



Non-coding RNAs are key to gene regulation

RNA polymerase

A

(

Pre-mRNA %

|

NCRNA

f

ncRNAs

A

Housekeeping

@é‘ffﬁ@

Protein tRNA

lllustrations created in BioRender.com

) )
Regulatory
ncRNAs
S
1 Short ncRNAs Long ncRNAs
ODDDUO < 200 nt > 200 nt
snRNA A MIRNA L, circRNA
eRNA
w4 piRNA
wus siRNA IncRNA |

= MiRNA
w piRNA %%QW

i siRNA IncRNA
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Marin-Béjar & Huarte, 2015. Advances in

Genomics and Genetics.
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Nuclear non-coding RNAs have been ignored

INCRNA

* The nucleus is rich with
non-coding RNAs which
regulate chromatin and
fine-tune gene expression

Nucleus

CircRNA

» By targeting these nuclear
non-coding RNAs, genes |
can be activated or silenced Imikdea . SnORNA e J




Targeting gene transcription in nucleus with small RNA

has critical advantages

P -

y

(small RNA

N
promoter associated RNA ' ;

transcript

W

Gene regulatory
region

Targeting promoter at transcription level
induces heritable epigenetic changes
for long-lasting effect

lllustrations created in BioRender.com

W
Silencing Closed chromatin
—» decreased mRNA production
/\/\/\N\/\ NANNNNU
Gene ANNNNANAN
Activation J )l )l L" /\/\/\/\/\/\

Open chromatin
—» increased mRNA production

Utilizes cell’s own regulatory
mechanisms to achieve
natural biological response

\ul



Computational platform for therapeutic small RNA
discovery

Transcriptomic

Genomic and Epigenomic Data
Data o+ - Data

Structural and Thermodynamic




ML/AIl scans variety of gene regulation/sequence
tracks to identify regions of high likelihood of binding

Layered HIK27Ac
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Demonstrates the
location of
saRNA:VEGF-706S
relative to VEGFA
promoter, with
chromatin,
transcription factors
and other relevant
tracks
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TARGET ID |

" SMALL RNA ANALYSIS

RNA /ntel
platform

Al & ML powered precision

Analyzes 100s of different factors for all
gene promoters in the genome to
determine factors most important for RNA
activation

Ranks all existing transcripts for every
gene in order of ability to regulate with
RNA activation

Pinpoints w/i 100bp resolution exact sites
in every transcript targetable by RNA
activation

|[dentifies unique small RNA targeting
transcript, integrating tissue/cell specificity,
to minimize off-target effects

T\



saRNAs: structure and delivery ensures efficient
targeting

promoter TGCCAGACTCCACAGTGCATACGTGGGCTCCAACAGG
saRNAs are fully complementary to the RERERRRRERERRR RN

promoter target saRNA GGUGUCACGUAUGCACCCG

saRNAs are structurally the same as siRNAs:

double-stranded RNA oligos
saRNA = siRNA in structure

saRNAs can be conjugated or encapsulated
* LNPs protect saRNA cargo and can be
modified to enhance tissue targeting

» GalNAc-conjugation enriches saRNA in liver

« Delivery to nucleus substantiated by internal
data

Initial focus on eye, liver to leverage
established delivery pathways { ‘

10



saRNAs restore functional gene expression to treat
haploinsufficiency-driven diseases

healthy patient treated patient

Normal Allele ) | Normal Allele Normal Allele MutantAllele | |




RNatives team and lab

Mikko Turunen, PhD
CSO/Founder

iia TUruAnen, PhD Juhani Lahdenpré, MSc
CDO/Founder COO/Founder




Key Takeaways

* RNA activation can be used to target diseases by activating the
endogenous gene expression in patients’ cells

 Delivery of small activating RNA induces epigenetic changes on the
promoter, thereby providing transient but potentially long-lasting
therapeutic effect

« RNatives’ novel RNAI/ntel platform utilizes Al and ML to rapidly identify
most efficient candidates for specific targets

* This strategy can be used to treat diseases that have not been treatable
before

Ul
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High-resolution
biomarker detection
using multiplex digital
PCR: Evidence from
clinical research

Ahmed Elshobaky, PhD

Senior Global Market Development Manager
Molecular Tools & Oncology — dPCR
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Legal disclaimer

QIAGEN

QIAGEN products shown here are intended for non-clinical applications. These products are not intended for the diagnosis, prevention or treatment
of a disease.

For up-to-date licensing information and product-specific disclaimers, see the respective QIAGEN kit instructions for use or user manual. QIAGEN
instructions for use and user manuals are available at www.giagen.com or can be requested from QIAGEN Technical Services (or your local

distributor).

High-resolution biomarker detection using multiplex digital PCR: Evidence from clinical research



Liquid biopsy enables ongoing monitoring of tumor
dynamics through repeated sampling, unlike tissue
biopsy, which captures only a single time point.

Changes in circulating tumor DNA (ctDNA) reflect tumor
burden and can reveal treatment response or disease
progression earlier than imaging-based approaches.!

Siravegna G, et al. How liquid biopsies can change clinical practice in oncology. Ann Oncol. 2019;30(10):1580-1590.

High-resolution biomarker detection using multiplex digital PCR: Evidence from clinical research
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Rationale for biomarker-driven stratification using liquid biopsy

ctDNA dynamics during treatment

Analytical sensitivity is critical: Tumor-informed vs tumor-naive

Acuity Eight

Digital PCR as a high-precision technology for molecular analysis and
longitudinal assessment

Examples from scientific publications

High-resolution biomarker detection using multiplex digital PCR: Evidence from clinical research



Agenda ss3se

Rationale for biomarker-driven stratification using liquid biopsy
ctDNA dynamics during treatment
Analytical sensitivity is critical: Tumor-informed vs tumor-naive

Digital PCR as a high-precision technology for molecular analysis and
longitudinal assessment

Examples from scientific publications

High-resolution biomarker detection using multiplex digital PCR: Evidence from clinical research



Rationale for biomarker-driven stratification using liquid biopsy

QIAGEN

Liquid biopsy

« A minimally invasive test that detects cancer by analyzing tumor-derived y
materials, such as CTCs and ctDNA/cfDNA in blood or other body fluids

* Real-time information for early detection, treatment decisions and monitoring

disease progression or resistance

« Minimally invasive, repeatable and captures dynamic tumor changes

» Valuable complement or substitute to traditional tissue biopsies and supports

more personalized cancer care

« Biomarker analysis by cfDNA is one of the largest and fastest-growing

applications in oncology

« ctDNA is being used mostly in advanced metastatic disease for therapy selection

* Itis also possible to monitor response to therapy for selected advanced cancer

patients

High-resolution biomarker detection using multiplex digital PCR: Evidence from clinical research

Minimal/Measurable residual disease
(MRD) monitoring will be the next-term
application

Integration of additional analytes to
provide a more comprehensive disease
picture

Interrogation of other features of cfDNA,
especially DNA methylation

Standardization, pre-analytics and QC

dPCR will play a key role




MRD testing

QIAGEN

MRD refers to the small number of cancer cells that remain in a patient’s body after treatment, causing no signs or symptoms and
eventually leading to recurrence of the disease

MRD in hematologic

MRD in neoadjuvant or adjuvant setting (early solid tumor)

malignancies

« Almost two-thirds of patients with solid tumors have a locoregional disease and can be treated by * MRD testing is particularly

curative therapies, e.g., surgery, radiotherapy, systemic therapy or a combination significant in blood cancers

like leukemia, lymphoma and

* Neoadjuvant: Evidence suggests that monitoring ctDNA levels tracks response to neoadjuvant multiple myeloma

treatment

* MRD testing is included in the

* Adjuvant: Growing evidence that ctDNA MRD following treatment predicts relapse guidelines for a number of
* Requires ctDNA detection limits of (LOD95) <0.01% VAF gﬁ(rjn %talggéctgngt?dnea ?ﬁéﬁzpy,

I.e., escalation/de-escalation
(CML, Ph+ALL, AML)

MRD in later stage/metastatic cancer

« CctDNA s used in the advanced/metastatic setting, where a patient has relapsed, and the physician
wants to monitor tumor drug resistance mechanisms (or drug response) and guide therapy

« Single biomarkers (e.g., ESR1 in breast cancer) can be detected with dPCR at levels ~0.1 VAF

Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer Statistics, 2021. CA Cancer J Clin. 2021;71(1):7-33.

High-resolution biomarker detection using multiplex digital PCR: Evidence from clinical research



Today’s approach to MRD testing in AML ]

QIAGEN

Source Analyte Technology

Cells ——=e  Multiparameter flow cytometry

Bone marrow

———e  Real-time quantitative PCR

Peripheral blood
DNA

—e RNA

———=  Next-generation sequencing

Advancing MRD testing in AML will require recognizing it as a predictive biomarker, harmonizing methodologies across laboratories and
incorporating new technologies such as digital PCR.

High-resolution biomarker detection using multiplex digital PCR: Evidence from clinical research
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ctDNA dynamics during treatment

Curative-intent treatment, Therapy for Therapy post
ctDNA (e.g. surgery, radiation, occult disease clinical
levels chemotherapy etc,..) recurrence recurrence
.. 1. Clinical relapse
[ ] . .
Neoadjuvant . Adjuvant Metastatic
([
([ .. ..
([
o y Molecular relapse .
[ .. [ ] ®
[ ] [
Y [ ]
PY [ J
[ ° ..
[ J Y ([ J
° e ° o
o’ ® 9o0000°*
o ©

Screening, early
cancer detection

Recurrence surveillance

MRD testing

Lead time

»

Time

Therapy selection &
resistance monitoring

High-resolution biomarker detection using multiplex digital PCR: Evidence from clinical research
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Clinical
diagnostic limit
(e.g., imaging)

ctDNA detection
limit

NB: not to scale




PPM-level sensitivity can be achieved by a tumor-informed -

h QIAGEN
Curative intent
treatment
Pre-operative setting/ Post-operative setting/ 1stline 2"d line 3dline
Neoadjuvant therapy Adjuvant therapy
i R
c e
% = \
= 5 u T
O r 5\.
> e | [ =2 A I ikl il i o il 0.01% ctDNA
S x <
S © n
~ 5 c
S e
.
B I | B B B <0.001% ctDNA
]
? 8 6 6 6 A 6 6 6 6 For illustrative purposes only.
L=z Cdx Does not represent a single patient.
= dPCR NGS dPCR tumor-specific Does not represent all diseases.
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Analytical sensitivity Is critical: Tumor-informed vs tumor-naive sosss

Tumor-informed vs. -naive MRD in patients with solid tumors

Tumor-informed ctDNA detection for solid tumor MRD

* Requires tumor tissue sample
* Profiling of tumor tissue by WGS, WES or CGP
* Personalization: Selection of variants that are specific to the patient

* This personalized variant panel is used to track ctDNA in the blood of
patients

» TAT is generally 3-4 weeks for the initial sample, then 1 week for
subsequent blood samples

Tumor-naive ctDNA detection for solid tumor MRD

* Does not require patient tumor tissue sample

* CctDNA s tracked in plasma through a mixture of SNV detection and
methylation signatures (generic panel of mutations without prior knowledge
of the patient's tumor)

» TAT is generally 2-3 weeks for all samples (first or subsequent)

QIAGEN

Plasma mutation
detection

Tumor-naive
MRD

Tumor-informed
<20 variants

Tumor-informed
~50 variants
e o _

100s or 1000s
variants

1 0.1 0.01 0.001 0.0001
Approximate Limit of Detection (% allelic fraction)

Tumor-informed: Lower LOD (<0.01%) will allow identification of more patients
with residual disease following curative-intent therapy, especially in Stage | or Il
disease, but need for tumor tissue may limit use, given long TAT (3-4 weeks initial
test)

Tumor-naive: Useful when no tumor tissue is available and gives analytical
sensitivity approximately ~0.01%. Lack of sensitivity may limit use to later-stage
disease.

Source: TD Cowen Report, July 2023 www.tdsecurities.com

High-resolution biomarker detection using multiplex digital PCR: Evidence from clinical research
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Digital PCR as a high-precision technology for molecular analysis and
longitudinal assessment

Examples from scientific publications
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Digital PCR as a high-precision technology for molecular analysis

and longitudinal assessment

Specific

Designed to
detect target
sequence only

scalable

Routine testing

Sensitive

Can detect low copy
number targets
(LOD)




dPCR is an advancement in precision and sensitivity

Absolute quantification: Copies/uL
calculated with number of partitions in total, number of
positive partitions and statistical distribution model

&
&

@Y
[

SRl
e R e e s S I e e e

933:9 deaee@sa

Random distribution of molecules into partitions
creates an increase in effective concentration

2 e = e

Workflow

00000
QIAGEN

Advantages

Absolute and accurate quantification of targets (no need for standard curve)

dPCR has outstanding precision and sensitivity

Limit of detection based on DNA input

High-throughput sample analysis

Coping with inhibitors contained in heterogeneous samples

dPCR

gPCR

045

s 10 15

Standard curve: copies/uL Poisson statistics: copies/pL

High-resolution biomarker detection using multiplex digital PCR: Evidence from clinical research
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Adjuvant atezolizumab in muscle-invasive bladder cancer

(IMvigor010) — ctDNA qguiding therapy

QIAGEN

- No. at risk
100 Stratified HR* 0-85 (95% C1 0-66-1.09) CIDNA™. Atezoiizumab i
] HR =1.31 . CDNA
1.00 Observation
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Time since randomisation (months)

* In the (red) observation arm of this Phase Il study OS was very
similar to patients given adjuvant atezolizumab (blue)

Time {months)

* The study collected plasma samples from all patients after surgery,
but before treatment

« Patients who were ctDNA+ did better on atezolizumab NI LA

Bellmunt J, et al. Adjuvant atezolizumab versus observation in muscle-invasive urothelial carcinoma (IMvigor010): a multicentre, open-label, randomised, phase 3 trial. Lancet Oncol. 2021;22(4):525-537.
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Ultrasensitive detection and monitoring of ctDNA through structural  33ss
variant analysis in early-stage breast cancer

Rationale & key findings Pathlight assay
* MRD monitoring in early breast cancer, retrospective study (100 participants) * SV pre-amplification + multiplex dPCR
» Assay based on structural variants (SVs) instead of SNVs * Assay targeting 16 SVs per patient

* Personalized tumor-informed ctDNA assay that uses WGS of tumor tissue and multiplex dPCR analysis of ctDNA 4 dPCR reactions per sample

« dPCR MRD detection enables quick and iterative decisions, enabling life-saving treatment decisions to be made * 4 somatic SVs/reaction
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Elliott MJ, et al. Ultrasensitive detection and monitoring of circulating tumor DNA using structural variants in early-stage breast cancer. Clin Cancer Res. 2025;31(8):1520-1532.
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Jallouk AP, Sengsayadeth S, Savani BN, Dholaria B, Oluwole O. Allogeneic and other innovative chimeric antigen receptor platforms. Clin Hematol Int. 2024;6(3):61-72.
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Assessing in vivo expansion of CD19 CAR-T cells using dPCR:

Implications for clinical outcomes in aggressive B-cell lymphoma

Rationale & key findings

* Retrospective analysis of 28 non-Hodgkin lymphoma (NHL) cases treated
with Axi-cel CAR-T therapy

* 97 peripheral blood mononuclear cell (PBMC) DNA samples

» Serial measurements of CAR-T-cell levels in blood (7,14, 28 days post-
infusion) using a dPCR assay

* Median overall survival (OS) was 23.9 months and 13.2 months for R
(responders) and NR (non-responders), respectively, according to CAR-T
copies/uL 7 days post-infusion

+ Digital PCR for CAR-T evaluation shows that quantitative CAR-T copies/uL
could be a potential predictor of short-term response and survival
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VenturaL, et al. Digital PCR assay for evaluation of CD19-CAR-T cells in vivo expansion in aggressive B-cell ymphoma: Impact on clinical outcome. Blood. 2023;142(Suppl 1):7153.
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Characterization of a multiplex digital PCR assay to quantify total

QIAGEN

T cells relative to chimeric antigen receptor-positive T cells

Rationale & key findings

» Peripheral blood samples from 3 subjects enrolled in a clinical trial, collected at 2-3 time points after CAR-T infusion. (8 samples)
+ Triplex dPCR assay that can quantify total T cells, CAR-T and total nucleated cells (Control gene)

+ dPCR has gained traction as a sensitive and user-friendly method for monitoring CAR-T persistence in patients after infusion and can be adapted to any CAR-T
construct

« Eliminates the need for redundant quantitation of T cells by flow cytometry
* Minimal sample needs
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Addition of the TCR assay did NOT skew CAR quantitation.

Murphy LA, et al. Characterization of a multiplex digital PCR assay to quantify total T cells relative to chimeric antigen receptor-positive T cells. Mol Ther Oncol. 2025;33(2):200981.
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dPCR is a proven technology for biomarker

L
1
A(

detection and monitoring in liquid biopsies

Use of MRD testing in tumor patient management is gaining ground

dPCR has demonstrated clinical utility in accurately assessing treatment response and
supporting informed therapeutic decision-making

* Provides specific, sensitive and rapid detection

* Up to 12-plex capability conserves precious samples and reduces cost

Sensitive detection of low-abundance ctDNA can be enhanced by:

« Tracking multiple variants not associated with tumor growth (non-driver or resistance
mutations).

* Personalizing the plasma assay for each patient.

» Achieving sensitivity levels down to 0.0001% VAF (1 part per million) using a tumor-informed
dPCR approach

€

dPCR is a viable option for longitudinal patient monitoring relative to other, more expensive
approaches

dPCR enables quick and iterative decisions, enabling life-saving treatment decisions to be
made
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Thank you for your attention. Questions?
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