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QuantStudio” 3D Digital PCR System

QuantStudio® 3D Digital PCR System
Absolutely attainable digital PCR

* Simple chip-based werkflow—
no emulsien PC

» Affordable—low total cost of ownership

* Absolute quantification—accurate
ana precise detection without a
standard curve

Introduction

Historically, the adoption of gigital PCR was limited
due to clirnbersome workflows and the high cast o
implement. The simpte and affordable QuantStudio
3B Digital PCR System removes these barriers,
ringing digital PCR to any lab. Digital FCR expands
applicaton ooundaries of traditional real-time
PCR by enabling absoltute guantification without the
use of a standard curve {Figure 11, With digital PCR,
res=archers can go beyond measuring C, to detecting
individual DNA molecules—qgaining additional

The QuantStudio” 3D Digital PCR System.

sensitivity and precision for a variety of experiments,
including but not Limited to:

» Copy number variation [CNV) analysis

» Pathogen detection and load deterrnination

Absolute quantification of standards

Library quantificanicn for next-generation

sequencing

Characterization of low-fold changes in mRNA and
miRNA expression

GMO detection and contamination assessmert

technologies
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Figure 1. Digital PCR enables absolute quantification of target alleles. To perform digitat PCR. a nucleic acit mixture 1s partitioned into many
reaction wells, such that somewells receive a ta:get motecule ana seme do not Reactions are subjected to standard PCR to :dentify welts that
have not received target rnolecules. A standara statistical cor rection madel accounts for wells that may have received more than a single target
molecule, and a finaloncentration value (s prodiiced. Gwven that digital FCR does nat rely on C, values to quantify copy number, comparison to a

kKnown standard 1s net recinred for absolute guantficaticn

Simple workflow

The Quant5tedio 3D Digital PCR Systern minimizes
Lhe level of expertise needed 1o perform digital PCR
Simply toad the reaction mix onto the tiniguely tagged
chip, @amplify on a dual flat block thermal cycler, and
read the target concentration In less than a minute on
the QuantStudio 3D Digital PCR Instrument. Samples
and amplification products remain cormpletely contained
threughous the streamlined process, and an easily
interpretal:le answer [in target capies/uLls produced
'n comparison, current droplet-nased methods involve
multiple pipetite iransfer steps and expose the reaction
mixture to the environment, which may increase the
likelihood of cross-contarmination and the retease of
amglicons to surfaces and egu:pment in the lao
(Figure 2}

QuantStudio® 30 digitat PCR workilow
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The QuantStudio 3D Digital PER System leverages a
high-density nancfluidic clip technology tc partition a
sample into as marly as 20.008 independent reaction
wetls. Comprised of cansistently sized wells etched

in the solid substirate (Figure 3], the chip enables
straightforward and robust sampte partitioning stucn
that thousands of data points can be aralyzed ina run
in cornparison, droplet methods rely upon emutsion
PCR in which resutts can be highly variable

The QuantStudio " 3D Digital PCR System is capable
of detezting beth TagMan® and SYBR chemistries
However, gold-standard TagMan Assays are ideal

for digital PCR, as TagMan  chemistry mimimizes
false pasitives in guantitative PCR experiments and
eliminates the need for melt curve analys:s We offer
over 8 million gredesigned TagMan Assays. providing
a3 starting point for assay selection when performing
digital analysis using the GuantStudia 30D Digital

PCR System
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Figure 2. Chip-based digital PCR workflow: more streamtined and secure than droplet-based workflow. The QuantStudie® 3D chip-based
digital PCR workilow invalves minimal pipetting steps and a sealec systern fonce the chipis closedi. In comparison a drapiel-based apnroach
requires more pipetting steps as wetl as multiple transter steps, which expose the sample to potenfial contarination
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Figure 3. The QuantStudio” 3D Digital PCR 20K Chip. Each ¢hip contasns 20,000 consistently sized react.on wells for cptinial loasing and (s sutficient
for crie duplexed sample, allowing users to design experiments as neeced—no more wailing for ensugh samples to fill the run

Absolute quantification with confidence

For each answer catculated by the QuanitStudio 30 QuantStudio 3D AnalysisSuite” Software 1s avaitable
Digital PCR Systern that determines absolute numbper for further data QC and rmutlichip analysis for specific
[copies/ull, a data quality asseszment 1 made Data applicatuons Chip data are uploaded to a secule
considered fo be of marginal o failing quauity are then environmerit and analyzed using cifferent apptication
appropriately flagged for further review i secondary modules zuzh as absolute quantification and relative
analysis. AnalysisSuite Cloud Software supparts guantfication, with wisualizations allowing for chip
secondary analysis from any computer connected to inspectien, clustering, and calculation of copy number
the Internet through a personalized, cloud-based Life vatlues [Fiqure 4]

Technologies” user account. Data transfer 1s seamless
and cornpletely automated, If desired Data can alse be
transtered by more conventionat approaches such as

o

across an internal network or via a LISB fHash diive
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Figure 4. Primary analysis performed directly on the QuantStudio’ 3D Digital PCR Instrument in less Lhan 1 minute. The instrument tisplays
absolute quantfication in topies/ul and a quality flag. Data files car be automatically transferred to QuantStudio’ 30 AnalysisSuite” Sottwa: e
through a personalized. cloud-based Life Tecnnologies user account on the Webi, A stand-alone server can be used in lieu of accessing the cloud. An
example of data analysis using the Relative Quantification Modute it QuaritStudio” 3D AnalysisSuite Software is shown on the lapton screen. ldeal
tor applications such as 1 are atlele detection, data from multiple cnips can be combined to automatically display a scatter plot based on the celcr of
rare and wila type events, For further auality contro(, boundaries of rare vs. wild type vs. undetermined events can be rnanually defined,



Performance to meet your application needs

High precision is a key performance atiribute of digital PCR, and is driven hy the number of replicates (chip
raaction wells] that are run With 20.000 independent reaction wells per chip, the GuantStudio 30 Digital PCR
System enables high precision and figh accuracy {Figures 5 and 6). This level of performance is critical for relative
guantification agplications such as CNV analysis, rare allele detection, and low-feld gene expression
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Figure 5. QuantStudio’ 3D Digital PCR System precision. Five independent technical replicates were yenaratad acr 035 an 8-assay panel of TagMan’
Gene Expression Assays All measurements were within +10% (red tines) of the respective means [green linesl. [A] Results fer low expressors—
IIPRT1, MYC, and VEGFA {B) Results for higher expressors--18S, B2M, GAPDH, GLSB, and PPIA.
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Figure 4. Accuracy on the QuantStudio* 3D Digital PCR System. The accuracy of abaoitte quantification on the QuantStudio” 30 Digital PCR
System was assessed by agreement with two orthogonal quantification methods. Using rale genamic DNA (Prameaal, the number of copies/uL

at two concentrations was measured and compared using UV spectrophotometer (measured both by Promeya [Vendor) and at the L.ite Technologies
facilityl, and digitat PCR on the QuantStudio® 12K Flex OpenArray” Digital PCR Plates {0A] and 5 replicates onthe QuantStudie” 3D Digital PCR
System (@SA0) The expected target concentratians noted by the vendor were 300 copres/pl and 1 500 copres/yiL for the two samples. Each methad
talls within the range of the vendor s expected value, with the measurements from the QuantStudie® 3D Digitat PCR System exhibiting the

highest precision relalive to the other methods




Precision and accuracy for copy number analysis

The precision and accuracy of the Quan;Studio 3D {Figure 7A] indicating that the resent Copy
system for copy number analysis was measured across nurnbers from 0 to 8 copies per genome e to the high
arepresentative panel of nine genamic DNA samples f sion achievable, a staustically significant differenice
procured from the Cariell repository. Using a standard betaeen the samples containing 7 and 8 copies was

| agqMan Copy Number Assay sgecific to the CCL3LT clearly discernable, confirming the anility of digital FTR
genetic locus found on the long arm of chromosome to ditferentiate less than a 1.2-fold difference {Figure 7B)
17, & o B replicate measurements were made

Sample Number of replicates coi:pneucr:'le:er n?ﬁ;izfﬁs:gzl Standard deviation CV (%)
NA17245 6 0 0.08 0.06 N/A
NA17251 6 1 0.98 0.02 2.21
NA17258 6 2 1.96 0.05 2.47
NA17132 b 3 298 0.06 1.85
NA19194 8 4 4.00 0.05 1.22
NA18507 8 5 5.1 0.13 2.50
NA17110 8 6 591 0.12 2.07
NA17202 8 7 7.02 0.07 1.02
NA18854 8 8 7.95 0.20 2.55
B
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Figure 7. Precision and accuracy demonstrated for copy number analysis of the CCL3L1 genetic tocus on chromosome 17 across 9 independent
DNA samples representing 0-8 copies. [A] Fxperimental design and resulting dala across the tested sample set Each digital PCR measut ement
overiaps the expected value within the standard geviancn achieved 1t should be noted that all measurement ceefficients of variatien [CV] wers
heiow 2 55%, underscoring the high degree of precision achievable {B) Graphicat representation of the same data displayed in A Wita the achieveo
precision, digital PCR results were able to discern the difference hetween sampies containing 7 and 8 copies.
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Dynamic range

Digizal FCR inherently yields a srnaller dynamic range
than traditional real-tirme PCR technigues Yet with its
20,000 reaction wells, the QuantStudio 3D Digital PCR
20K Chip achigves a theoretical 5 logs ef dynamic range,
enabling & broad number of key digital PCR applications

Sensitivity

For sarme research areas, such as ancotogy, detectiors of
rare genetic cnanges in cells among a large posulation
of wild type cells poses a significant challenge.
Detection of such rare mutations requires high assay
sensitivity to distinguish the mutation retative to the wild
type background, a capability enabled by digital PCR
using standard TagMan' SNP Genotyping Assays. By
subdividing a sample into thousands of indiviiual PCR
replicates, the total number of molecules in any given
reaction is greatly reduced, eftectively enriching for
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the sequences of interest and diluting out the wild type
background Such mutantimolecules may not anly be
rare relative to the wild type popuiation, but may also be
rare in an absolute sense The ability ta ampitfy single
molecules, critical to the concept of digital PCR, enables
detection of targets present down to 30 copies and less
(Figure 8j

High performance required for your applications
l'he QuantStudio 3D Digital PCR System offers lhe
sensitivity and precision needed ‘or applications such
as rare target detection, pathngen and GMO detection,
CNV analysis, and quantification of standards. Feituring
simple. robust operation and sealed chip design, the
QuantStudio 3D Digital PCR System can bring hign-
performance quantification withir reach of rmost labs.
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Figure 8. The QuantStudio’ 30 Digital PCR System detects down to less than 30 molecutes. {A) Benomic DNA was quantified by UV
spectrophotometry, serally dituted frem 7,000 coptes/uL down to 2.5 coples/ipl, and measured with the Quant3tudie” 3D Digital PCR System

(B] The tow end of the range is expanded for easier visualization



QuantStudio® 3D Digital PCR System specifications

QuantStudio” 3D Digital PCR Instrument

Time to read 1 sample ~30 seconds

PCR detection method Endpoint

Sample illumination LED

Sample detection CMOS

Detection channels FAM"/SYBR®, VIC", ROX

Readersize H xW x D 8.3'% 5.3 X915,/ 21135623125 cm

Weight 5.31b/2.4 kg
QuantStudio® 3D Digital PCR 20K Chip

Partitions Chio reaction wells

Samptes per chip 1

Targets per chip 2

Chip capacity in thermal cycler 24

Reaction wells per sample 20,000

Loading volume 14.5 pL

Sealed workflow Yes
Performance

Dynamic range 5 logs

Precision at 95% confidence interval +10%

Chemistry compatability TagMan”and SYBR® Green chemistries



Ordering information

QuantStudio® 3D Digital PCR System Package—includes:* A25581**
QuantStudio” 3D Digital PCR Instrument 1 instrument 4489084
QuantStudio® 30 Digital PCR Chip Loader 1 loader 4482592
ProFlex 2 x Flat PCR System 1 thermal cycler 4484078
QuantStudio” 3D Digital PCR Chip Adapter Kit 1 kit 4485513
QuantStudio” 3D Digital PCR UV Sealing Kit 1 kit 4488475
Quar\tStudio' 3D D\gital‘ PCR 20K Chip Pack 2 4485507
[includes consumables] package includes 8 packs)

. pai ; T8 mL =
QuantStudio® 3D Digital PCR Master Mix : S 4482710

{[package includes 1 tube)

QuantStudio” 3D Digital PCR Tilt Base for ProFlex” Thermal Cycler A24898
Additional items
QuantStudio® 3D Digitat PCR Master Mix 5mL 4485718
QuantStudio” 3D AnalysisSuite” Server 1 server system 4489085

*Partcumhberstistedin bundleare forindividualcomponents.
**Cal. No. A25581is for all regions, except Europe, the Middle East, and Africa IEMEA|

Please use Cat. No. A25406 for customers residing in EMEA. Package components are
slightly different. Please check with your regional sales representative for details




