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. About ATCC®

=Founded in 1925, ATCC® is a non-profit
organization with headquarters in
Manassas, VA
=World’s premiere biological materials
resource and standards development
organization
=ATCC?® collaborates with and supports the
scientific community with industry-standard
products and innovative solutions
=Broad range of biomaterials
=Cell lines
= Microorganisms
= Native & synthetic nucleic acids
= Reagents

Digital Biology Center Used with permission from ATCC®, all rights reserved BIORAD
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. ATCC® Molecular standards

=ATCC® Genuine Nucleics represents the largest and
most diverse array of native, synthetic, and certified
reference materials for use in:
= Molecular-based assays
= Quality control

= Establishing sensitivity, linearity, and specificity during
assay validation or implementation

= Validating or comparing test methods

= Benchmarking critical assay performance during
development and validation for regulatory submissions and
production lot release

Preparations are authenticated and characterized to ensure identity, integrity, purity,

functional activity, and concentration

www.atcc.org/GenuineNucleics

Digital Biology Center Used with permission from ATCC®, all rights reserved BIORAD



. Droplets enable thousands of digital measurements

Nanodroplet PCR reactions
are independent, single
amplification events

One Many thousands
measurement of discrete measurements

Digital Biology Center BIORAD
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. Droplet readings converted to a digital signal

=Positive droplets contain at least one copy of target DNA (cDNA)
=Positive droplets have increased fluorescence vs. negatives

=Quantasoft software measures the number of positive and negative
droplets per fluorophore per sample

10000 . . : , , , ,
9000
8000 L

7000 1 . L .

6000 W Each positive counted as 1
5000 1- - i

4000
3000 _ -
2000 o o) i

1000 1 Each negative counted as 0

0 i i i | | | |
0 4000 8000 12000
Event Number
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. Counting positives to estimate target concentration

Sample 1 Sample 2 Sample 3 Sample 4

NO Low Medium High
targets concentration concentration concentration
p=0 positive/143 total p=6/143 p=34/143 p=70/143
Poisson corrected Poisson corrected Poisson corrected
6.2/143 38/143 96/143

Digital Biology Center BIORAD



Increased number of partitions

Sample 3

Medium
concentration

7=34/143

Poisson corrected
38

Digital Biology Center BIORAD
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. Increased number of partitions

Sample 3

Medium
concentration
p=34/143 P=16 076 /17 451
Poisson corrected Poisson corrected
38 55 800

Digital Biology Center BIORAD



. Software calculates number of target molecules

() QuantaSoft Version 1.5.38,1118
testd2.glp 5 7 08
BIORAD W.. ExptType Expariment Sample Target State...  Conclcopiesipl) Copies/20pL Well A
D01 Absolute Quantification oK 210 4200 N
D01 Absolute Qusntifiction oK 211 4220 -
L UU
Setup E
< [ Ml s
[ H 2D Amplitude "Cnncenlmliun [ Copy Number [ Ratio H Events ID T @ chiche chi @ cC
Analyze X Ch1-D01 Pos:2339 Neg:11950 N Channel 1 Histogram
= 52 600 . : ; . . . . ;
lﬁl 'I’:’J' 500 - B

About

Ch1 Amplitude

Contact Support

Frequency
= N oW

[=2 =]

(= =]

(==
o

500
400

Frequency
- N W
o o o o
o O o

0
; 0 2000 4000 6000 8000 10000 12000 14000
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Set Threshold D o3
. Ch2-D01 Pos:2341 Neg:11948 X
=2 B3
8000 T T T T ‘ T
Lo =
3 6000
£ 4000 +- ]
< 1 J
T 2000 + |
Q L |
0 f . . } : : .
0 2000 4000 6000 8000 10000 12000 14000
Event Number
Set Threshold D o3

: : : : : S E—
2000 4000 6000 8000 10000
Ampliiude
Channel 2 Histogram
T . T T T
f f t f t N e —
1000 2000 3000 4000 5000 6000 7000 8000
Ampliude
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What kind of results can we expect
from Digital PCR?

Digital Biology Center BIORAD
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. 2-fold serial dilutions of S. aureus

ddPCR Concentration

10000
4540-m- 4250-m- 4380-n" 51980 44108
1080

1100 2190 -m= 2200-m= 1o 2190-=m 1070 213“:.:]1111
- 1110 1140 _ 1p70 10601100 10701100 10801120 1080 1030106011301130430g 106 1050 1080 11201110 1090 1060
:;-_ 1000 1110 1100 1150 1110 11001070 1110104876 10901040 10801060 10101040 11001030 140 1110 1120 1050
g 1050 g3 537 519-. 537w 1050
= 260-&- 7= 265 -m- 252-m
W
: 127 124 == 130 -m= 129w
=3 100 —
"ﬁ G8.3mC 60.6 W 63 9 653
L)
*E' 9w I 02 NnseW
¥ 1660 17 W 17.6 0 1720
)
» o 62 W 9 W 793 W a_ui

Each data point = single well

T———— T

0 —>8,000 0——> 8,000 0 —> 8,000 0 —> 8,000

S. aureus dilutions (copies/pl)
Constant human gDNA (RPP30)

Digital Biology Center BIORAD
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. 4 merged wells of each 2-fold serial dilution

ddPCR Concentration

10000

i0o0—  1100-m- 1100-= 1120-%- 1080-8- 1080-8- 1120-% 1060-- 1060-8- 1Qap=E=1080 -W-1050 -E-1080 -m-1050 1 Zoom In

3
% 831-»
E 260-8=
W
g 100 128-m=
ﬁ 6440
‘E IRE =
g 17
3 10— LB
Each data point = meta well
1

HTC

S. aureus dilutions (copies/pl)
Constant human gDNA (RPP30)

Digital Biology Center BIORAD
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. Excellent precision from 10% dilutions

1600

ddPCR Concentration

1400 —

1200—

1000~

800 —

600 —

Concentration (copies/pL)

1370

12303

1M10m
1070= w1070
1030-m 10507 10500 10400 10500 020 1p10-= 101001030 1040 w1030
08w
B3l

770
7268 -

659

575
5=

NHTC m

Each data point = meta well

S. aureus dilutions (copies/pl)
Constant human gDNA (RPP30)
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Precision independently verified and observed,

+/- 1.5% uncertainty over theoretical value

ddPCR Performance over Theoretical Dynamic Range for a 20,000 droplet Assay

45 T T T T T T T T T T T T T T T T 5 T T T T T
2
Dilution Set 1: R“=0.999
4.0 flution e 2 . 1 ®  Experimental Uncertainty
] Dilution Set 2: R"=0.999 3 ® Theoretical Uncertainty
— o
ii 35 +  Dilution Set 3: R%=0.999 ] “é' 4 7
<3 L2
— 5
< 3.0 | >
2 Q ;| . i
o T
k=] 2.5 4 . (1]
: E -
| ] | ]
5 2.04 7 a5 .
[ . . e
5 Measure Precision 2
@ ©
s 1.5 s °
s ('
— 'g 1 i i
g 1.0 . °
= <)
o
05 ] ° ° °
f T T T T T T T T T T T T T T T T T 0 T ) T ’ T
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 45 Dilution Set 1 Dilution Set 2 Dilution Set 3
Log (Predicted Lamda DNA) (cp/uL) Precision of ddPCR for n~20 Duplex Replicates (~300K Reactions)

Gravimetric Experiments Conducted at National Measurement Institute, NSW (Australia)
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reproducibility and linearity across concentrations and instruments
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Quantitative analysis of food and feed samples with droplet digital

PCR, Morisset D et al, PLoS One 2013 May 2;8(5

1.00
0.90
& 0.80
(=
o
==
s ]
=2
o 0.70 *
3 4
>
=
2 050
=
B | e e e e m e L R
[3:]
a1
=
0.50 4 MONE10 content
« certified target value [0.77%)
--Acceptance frame +/- 25% of the certified value (0.77%)
0.40

series 1 series 2 series 3 series 4 series 5 aggregate

Figure 2. Repeatability results of the ddPCR duplex assay. MONE10 content measured by ddPCR in five series of seven replicates. The
aggregate represents the sum of the five series. The target certified MONB10 content (0.77%) is indicated by a dotted line. Acceptance criterion for
repeatability is =25% of the target content (from 0.58% to 0.96%) represented by the dashed lines. Error bars represent the standard deviation
between the replicates for each series orin the aggregate.

doi:10.1371/journal. pone 0062583 .9002

Digital Biology Center BIORAD



. Multiplexing
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18000

Ch1+Ch2+:1791 Ch1+Ch2-:4148 Ch1-Ch2+2522 Ch1-Ch2-5748
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10000

8000

Channel 1 Ampliude

6000

4000

2000
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=
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8000
6000
4000
2000
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2000 4000 6000 8000 10000 12000 14000
Ewvent Number
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4000

6000 8000
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10000 12000 14000
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. Why use 20 000 partitions?

=10 000 partitions is a “sweet”
spot where Poisson distribution
uncertainty is low (blue area)
and uncertainty due to droplet
variability is also low (green
area).

(]
o

=|ncreasing droplet number (as
long as they are of uniform size)

Relative expanded uncertainty (%)
o

10 does can decrease Poisson
error somewhat.
5 |
=|f partitions are not of uniform
0 , size, partition variability and
10° 10° 10* 10° 10° limiting dilution error (not shown)

Number of partitions contribute to total uncertainty.

Pinheiro et al, Anal.Chem(2012) 84,1003

Digital Biology Center BIORAD



. Advantages of ddPCR over other quantitative methods

Ch1Pos:49595 Neg:59900
A4 BO4 (04 D04 ED4 FO4 GO4  Hod4

20000

15000 +

10000 T

Ch1 Amplitude

5000 +

0 | : : : |
0 20000 40000 60000 80000 100000
Event Number

Digital Biology Center
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rQuantitative resolution

'Absolute quantitation not dependent on
standards and other comparative templates
that may or may not properly represent the
matrix the experimental sample is in

'Tolerance to minor inhibitors that affect
amplification

'Unforeseen point mutations on primer
annealing sites have less impact on
quantitative accuracy

'Multiplex reactions are less prone to assay
reagent depletion causing false negatives in
low abundance targets



. Examples in the literature

The NEW ENGLAND JOURNAL of MEDICINE

A
aft

Deborah H
Michael

e NEW ENGLAND
JOURNAL o MEDICINE

Clinical Chemistry 60:5 Molecular Diagnostics and Genetics
000-000 (2014)

Anal Bioanal Chem
DOI 10.1007/s00216-013-7546-1

RESEARCH PAPER
Pablo Teb

Evalnation of dranlet dicital PCR for characterizinoe nlasmid

ORIGINAL ARTICLE

BA(

inf Use of Graft-Derived Cell-Free DNA as an Organ Integrity
Biomarker to Reexamine Effective Tacrolimus Trough

Concentrations After Liver Transplantation

Michael QOellerich, MD,* Ekkehard Schiitz, MD, 7 Philipp Kanzow,* Jessica Schmitz,* 7 Julia Beck, PhD,t
Otto Kollmar, MD,} Frank Streit, PhD,* and Philip D. Walson, MD*

trough Tacro concentrations after LTx. It would probably be
Background: Immunosuppressant therapeutic ranges for transplant  useful to do so also for other immunosuppressant drugs and after
patients have traditionally been established by indirect clinical means. other solid organ transplants. The method might be especially
However, “liquid biopsy” methods measuring graft-derived cell-free useful to detect graft injury during immunosuppressant dose
DNA (GefDNA) in blood directly interrogate donor organ integrity. minimization strategies.

This study was performed to determine whether GefDNA quantifica-
tion could be used to reexamine minimally effective trough tacrolimus

Key Words: grafi-derived cell-free DNA, tacrolimus TDM, liver
4 £ o

Digital Biology Center BIORAD
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Copy Number Variation

Digital Biology Center BIORAD
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. Copy Number Variation: What is the challenge?

Homogeneous Samples: Discrimination between consecutive copy number
states is more difficult at higher order copy number.

100% —@
90%
80%
60%
50% &

0% CN6vs 5
30% L 4 / CN 21 vs 20

20%

*s
@ N
e M‘mmnwmm»

0%

CN Resolution: N vs N-1 (%)

0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30
Copy Number (N)

Digital Biology Center BIORAD



. Challenge

=Techniques such as gPCR can
differentiate 1 from 2 from 3
copies with relative ease when
using robust assays and
R reasonable amounts of template.

Faen estimate of COLAL S gene copy rumber By Tagman Ay

i

§

£ &

¥

§

Gonzales et al., 2005.
= Accurate quantification at higher

levels (ex 5 from 6 copies) can

. prove difficult. The difference in

i — C(q) is small and these values

] g need to be normalized to
reference genes. Propagation
error form standards and

N ot efficiencies add to the complexity.

Copy Number
IS
1
1o}

3 2968

T T T T T T T T
NTC u1 uz u3 u4 us ue u7
Sample

Digital Biology Center BIORAD



. Measuring copy number for MRGPRX1

ddPCR merged wells

ddPCR individual wells

Copy Number Variation

& 4
53 BB
1 b2
i i 4 : Ea
E A0
i"' 35 R4 1
2 oy
3 W g
H n_ﬁn
25
- 1.,‘5*]]!5? "%m
T

Ml 206 2
187
1% 203

101 0583 geag
| i =
0984 D5 103 0

I T
NA19221 CHAEDS HATH108 CHZHO4

Sample

T
HA1B507 CH2C04

Digital Biology Center
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Copy number
(%]

NA18502  NA19221

Sample
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NA19205

NA18916  NA19108
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. Higher CNV level discrimination

CCL3L1 Copy Number Analysis of 11 HapMap samples

14
13 10 vs 11
12 T ~
11
10
9 ‘\ 4
g e -
>
Z 7
o
6 m59C
5
4
3 T
2
,
0 = T T T T T T T T T T
> D o Q ) 3\’ V) B el
&S & & P P @ & &
Ny Ny Ny Ny Ny Ny Ny
F ¥ F ¥ Y Yy Yy Y Yy Yy

* Merged duplicate wells w/ 16.5ng DNA each — 95% ClI’s

Digital Biology Center BIORAD



. Can we tell if gene copies are on different chromosomes?

Problem: determine if a normal-seeming CNV=2 is a deletion carrier:

Deletion Carrier Normal

Approach: compare CNV estimates with and without restriction digestion.

Digital Biology Center BIORAD



. Can we tell if gene copies are on different chromosomes?

With restriction digestion

Digital Biology Center

No restriction digestion

Two tandem copies: Two unlinked copies:

Expect higher CNV

Expect lower CNV :
estimate

estimate



. The precision of ddPCR uniquely allows haplotyping of CNV copies

Copy Humber Yariation

o
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6
j 3 Cut UnCut Cut UnCut Cut UnCut Cut UnCut Cut UnCut Cut UnCut
= it
Folad ¥3gssssss o5, . wx, | owEE
Lower CNV values when
sample is not digested
1 .
suggests that both copies are
proximal or on the same
S A chromosome.
Iiiggs it iiigagiiiagapiiigsgiiigy
'F'F'?ulnlgl'-qufgl-l"l"!:?‘?nlnlﬂ'fﬁgggg'!'E-:;;;"-:'!'“Faag
SEREEEEER R R R R R R R e R R NN LY Bl
¥y dyy gy mmEeRsczocoReaccees
[ WO RS O g
2 oa & oM & &S =
Sample
* Data for MRGPRX1
Digital Biology Center BIORAD
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. Examples in

the literature
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METHOD Open Access

Killer-cell Immunoglobulin-like Receptor gene
linkage and copy number variation analysis by
droplet digital PCR

Chrissy h Roberts"”, Wei Jiang®®, Jyothi Jayaraman®”, John Trowsdale®*, Martin J Holland" and James A Traherne**

Abstract

The Killer-cell Immunoglobulin-like Receptor (KIR) gene complex has considerable biomedical importance. Patterns
of polymorphism in the KIR region include variability in the gene content of haplotypes and diverse structural
arrangements. Droplet digital PCR (ddPCR) was used to identify different haplotype motifs and to enumerate KIR
copy number variants (CNVs). ddPCR detected a variety of KIR haplotype configurations in DNA from well-characterized
cell lines. Mendelian segregation of ddPCR-estimated KIR2DL5 CNVs was observed in Gambian families and CNV typing of
other KIRs was shown to be accurate when compared to an established quantitative PCR method

BIORAD



30

Rare Mutation Detection

Digital Biology Center BIORAD



. Rare mutation detection challenge

=Growing set of somatic mutations are of key
importance for diagnostics, prognostics, and
therapeutics
= Kinases (serine, tyrosine)
= Phosphatases

=Biggest application is in clinical diagnostics
= Body fluids
=\Whole blood, serum, plasma, urine
= Peripheral Blood Mononuclear Cells (PBMCs)
= Biopsies and FFPEs

/ P ,,)\;"é'

TARGET DNA |-
| ; L | =The detection of mutations in heterogeneous
7 samples increases in difficulty as the
J abundance of mutant genes decreases
= Needle biopsies where most of the sample is
normal tissue

= Blood samples where aberrant cells are highly
diluted

Digital Biology Center BIORAD
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. Rare mutation detection challenge

Bulk Sample — 20 JL Partitioned Sample — 20,000 X 1nL

40,000 wildtype molecules
40 mutant molecules

e ACGTAGAG. ",

b ACETREAL. ..o
Al § A SAG

3 " ACGTACAC
.. ACGTACAC
wACGTACAC

40 droplets w/ mutant

Mutant abundance 33%

s ACGTAGNG -
e ACGTAGAC

- 19,960 droplets w/o mutant
Mutant abundance 0.1% 3

Digital Biology Center BIORAD
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. Cancer/rare mutation detection -RMD

KRASG12A assay

AR ChHALIDE ChI+CA2:D CiTeChl-f) Chi-Chle 268 COHA29 (CAT:Ch2« 406 CH1-CA2:T1 CAT-CA2e 1TSS CRHAZIE

1
.
H
H
¢ {

1] -m
i
H

m Ll

Rl 4

& <4 .. s " it
t
1 10 m ] A b LU n m i ] 1000 0 b LU 0 500 T o 0 000 L ] m o o (] o B0 %00
Chael2 e Chanre it Channe i

NTC WT only 1% MT
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. KRAS(G12A) fractional abundance (% Mutant)

1.0E+02

R?=0.9939
1.0E401— i

32 4

1.0E+00— - - | | 105 4

1.0E-01— 0.089 ¢

Fractional Abundance(%)

0.0138
1.0E-02— ! - f

R e g g

o e e e e e S s
T T 3 replicates
1.0E-04 -

L - : : - - i - f

NTC WT 0% 0.004% 0.01% 0.03% 0.11% 0.33% 1% 3%
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OPEN & ACCESS

Freely available online @ PLOS | ONE

Determination of HER2 Amplification Status on Tumour s
DNA by Digital PCR

Isaac Garcia:

1The Breakthrough
Kingdom

Abstract

Determinat
instability 4
assessment}
digital PCR
ratio had h
98% (57/58

Citation: Garcia]
doi10.1371/jourr

Editor: Baochua

Received June

CANCER DISCOVERY

Omar Abdel-Wahab, Virginia M Klimek, Alisa Gaskell, et al.
Cancer Discovery Published OnlineFirst March 3, 2014.

AC

Efficacy of intermittent combined RAF and MEK inhibition in a
patient with concurrent BRAF and NRAS mutant malignancies

Updated version  Access the most recent version of this article at:
doi:10.1158/2159-8290.CD-13-1038
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Genome Editing Experiments

Digital Biology Center BIORAD



[ ]

DCroinisr DM Doz Dbl

O\

[ e e B N
RS e el

Giene or tag insertion e commection or poliit mutageniess

Digital Biology Center

T ST AT T T
X Ly i T



38

. Quantification of genome editing events by ddPCR

= HDR (Homologous Directed Repair)
=Gene or tag insertion: creation of new sequence

For Pro
—_—

EEEENECTGACCEAGNET " FCCTCCATAGAATAGTONG ]
ATA~~~GAAT ATCTTACCAGTC-]

h
Rev

=Gene correction or point mutagenesis: rare mutation detection

For
—_—

EESEATOTGACGCTAAGHE FCTGaATAGAATGaTCTG
EESGTACACTGCOATIORS] FGCACCTATCTTACCAGTC

WTPro <

Rev
Mut Pro

Digital Biology Center BIORAD
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. Quantification of genome editing events by ddPCR (2)

= NHEJ (Non Homologous End Joining): loss of signal on one of the 2

WT probes
For Pro 1 \2 Rev _
> D Mutation
EEEcTeAccomagieYFeeicaamantaorara] 0 | (Probe 1 WT (double
[EESETACACTCCGATTOAGA) - -EGCACCTATCTTACCAGTC-] only) /pOS'tlve)

-

9

Pro 2

Digital Biology Center BIORAD
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[ Haplotyping }
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. What is linkage?

=When two genomic loci are physical connected to one another

versus

BN | [

Digital Biology Center

Linked

Not
Linked
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. Who is interested in linkage and why is it important?

=Lifescience researchers and labs performing molecular diagnostics™
= Cis/Trans configured genomic variants

E.g. CFTR,
CIS (LINKED) (c.350G>A & 5T
e P T ¢ allele)
>3 b O
Allele 1 l i =
A B —> &
Allele 2 } I )
HEX (b)—>
TRANS (UNLINKED)
Fo »
B
Allele 1 — ? < | T e
H ! » =
A b —> =
Allele 2 } => I < <
L
@ @
HEX (b)—

Digital Biology Center BIORAD



. Diseases influenced by compound heterozygosity in single genes

©® N OE DN

N R U U U G (e
a b WODN -~ O

Cystic Fibrosis

Cerebral palsy

Deafness

Turcot’s syndrome
Chondrodysplasias
Hyperphenylalaninaemia
Blistering skin
Charot-Marie-Tooth neuropathy
Haemachromatosis

. Miller syndrome

. Mediterranean fever

. Paraganglioma

. Ataxia-telangiectasia

. Glycogen storage type |l

. Fructose-1,6-bisphosphatase.

Digital Biology Center
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The list hampered by the

lack of tools to easily
determine phase
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[ Additional Applications }
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. Rare Species Detection: HHV6 in human gDNA (1 in 1.7M)

4000 AD1 ILEIQBEI'E- I?.-III CO4COBC12 [JIU-E[JE}‘JEEI'I EOG II-III FO4 FD9 G[I}EGD? GIZHDEIHIE}
Pos controls — Neg controls — HHV6 spike-in
3500 |- (25 genomic equivalents of |, A ]
5 Hu gDNA/droplet) 8 o | 4HHV6 positives
3000 1 1 in ~8M human
|| False pos rate = 0/60 wells genomes
=00 e 1 (4.5 expected)
k ¢
E 2000 D u
=
=
E 1500 + -
1000 -
500 + |; _
0
500 ; ; i f ;
Digital Biology Center a) 200000 400000 600000 840000 1000000

Event Number



. Gene expression applications

Tissue-specific Gene Expression

350000
300000 |
250000

200000 |

150000

Transcript level (copies per ng RNA)

-

Singleplex assays and references

“TeR
SDHA
CYP19AL
PRM2
“SFTPAL
ALB
RPLATVIC
EEF2-VIC

GAPDH-VIC

mMiRNA’s in plasma

46

Her2 mRNA in FFPE samples

DNA CNV's & Normalized ERBB2 RNA Levels (Ranked)

]

= 60 Poatis |}
]
4 | Her2+
%503 i
2 8 i
£ .
H 8 !
E 40 -y 1 > H

g = | —
= & 1/ ™

v = \ B
g 30 |||" ] m ddPCR: DNA CNV
% s W ANA ERBB2B+3'/EEF2
E Sk Nt "-mnmuw-m‘/c,wuH-m
:

10

. |
Dl-t_l...llul.il-l-l-‘uu |

33 32 40 34 37 45 41 300N 43 49 28 47/
Sample No.

Measured [mir-375] (cp/uL}

Day 1: mir-375 in Water

Day 1: mir-375 in Plasma

+ RT1: R2=0.999; Slope=0.980
1004 + RT2: R2=0.999; Slope=0.987
+ RT3: R?=0.997; Slope=1.01

Fai

7

10 ¥

Measured [mir-375] (cp/uL}

+ RTH: R%=0.998; Slope=0.908
1004 * RTZ: ﬁ’sn.m-. Slope=0891
+ RT3: R%=0.997; Slope=0333

Single-cell transcript detection

14 14
L
| A
01 01
0.1 1 10 100 01 1 10 100
Predicted [mir-375] (cp/ul) Predicted [mir-375] (cpipL)
~3000 copies/well

~4 coplesiwell ~3000 copiesiwell ~50 copiesiwell
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. NGS insert size, quantity, and quality

FAM+XIC+-X879 FAM+VIC-:33 FAM-VIC+8 FAM-VIC-4516
10000 T

9000—

Well-formed fragments,
will make good clusters

8000—
7000—
6000—

5000—

adaptor-adaptor, cannot
make clusters

> lll-formed fragments or

4000—

FAM Amplitude

3000—

2000—

1000—

T T T T T T
0 1000 2000 3000 4000 5000 6000 7000
VIC Amplitude

Combination of insert sizes enables detection of the widest range of
structural variant types, essential for accurately identifying more complex
rearrangements
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. Telomerase repeat amplification protocol (TRAP)

T Blank 293
Heat [ I 11 1
Treatment - ~ ¢ "

[ STEP 1. Addition of Telomeric Repeats By Telomerase P ni: 9
< TS-Telomerase Product - ST—
% [ 1 ii product
g | 5 - | TS | Telomeric Repeats | 50 by - a
_ECG AATCCGTCGAGCAGAGTT ag ggttag -gl_gtlag gottag gattag - 3' 3% bp— N :_ E A .
= ag gattag ggttag ggttag ggttag ggttag - 3 & Contrel

+ (Kim et al. 1997)

- ag ggttag ggttag ggttag ggttag ggttag (ggttag) -3
o STEP 2. Amplification of TS-Telomerase Product By PCR 100 cells/rxn
@ TS )
A | —a >
——
5 “------ — oy T |
‘= ACX
()
ol
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. What are researchers doing with ddPCR

=Mainstream Applications
= Detection and Quantitation
= Rare Mutation Detection
= Copy Number Quantitation
= Gene Expression
=NGS Library Quant

= Additional ddPCR Applications
= Allele Specific Gene Expression
= MicroRNA
= Methylation Studies
= Haplotyping
= TRAP Assay (Telomerase)
= Genome Editing

Digital Biology Center BIORAD
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. Additional applications

=Water treatment testing

=\Waterborne viruses and pathogen testing
=Asian Carp population studies

=Cow Mastitis

=Malaria Mosquito sexing

=Canine mammary Carcinoma

=Fetal ccfDNA

Digital Biology Center BIORAD
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What is the work involved?

Digital Biology Center BIORAD
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. Droplet digital PCR workflow

=Partition reagents and sample into 20,000 droplets

=Perform PCR on thermal cycler

=Count droplets with a positive PCR product (fluorescent) and a negative
PCR product

=Digital readout provides concentration of target DNA

Make Droplets PCR Droplets Read Droplets Results

Digital Biology Center BIORAD
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. Preparing sample and reagent mixture

o Primers i  droplets

. and probes | k """""

' ddPCR supermix ‘ ' — > sample —»

\ : : f__»

DNA | oil Disposable cartridge
e S ?!P_F?'E ______ . emulsifies 8 samples independently
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. Generating droplets

96 well Reaction Plate 96 well Droplet Plate

10/10/2010 002031 20310.0 ma 20.310000 =
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. Amplifying droplets
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. Making droplets

*Place loaded cartridge into QX200 Droplet Generator
=Generate 20,000 droplets per sample, 2 2 min for 8 samples

sample —»

il Uniform droplet generation
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. Reading droplets

. —

QX200™ Droplet Reader

A

&

ole
10/11/2010 001284 25680.0 ms 25.680000 s
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. Software calculates target copies

() QuantaSoft Version 1,538,118
testd2.glp . D1 02 03 D4 05 05 o7 0B
BIORAD W... ExpiType Expariment Sample Target Smw... Concfcopiesipl) Copies/20p Well A
D01 Absohite Qusntification oK 210 4200 N
D01 Absohute Cusntification oK 211 4220 -
3 UU
Setup E
] I Ml
Table  Export CS Ch1.ChZ ~ Sequents = |Single = H
Run M=o
[ H 2D Amplitude H(anu:enllalinn [Cﬂpy Number [ Ratio H Events ID T @ chiche @ cht @ cR
oA ) Ch1-D01 Pos:2339 Neg:11950 ) Channel 1 Histogram
52 = 600 . . : ; : T . . ;
1311. 10000 lml.
£ 8000 » 20 7
2 4000 | 1
= ]
About g 3 300 + 1
< 4000 £ 200 | 1
Contact Support S 2000 100 + 5
0 A . . . } : : } 0 } : . : } potiffn |
; 0 2000 4000 6000 8000 10000 12000 14000 0 2000 4000 6000 8000 10000
Event Number Ampliude
Set Threshold D -
Ch2-D01 Pos:2341 Neg:11948 X Channel 2 Histogram
8000 ; ; ; ; ; ; =3 500 T T T T T T T
3 NP & 400 + 1
3 6000 z
B 4000 1 . : ] = |
& 1 . . J g 200 + 1
2 2000 . “ 100 4 1
0 | : : ! : : : 0 | : ; ! ; e m—
0 2000 4000 6000 8000 10000 12000 14000 0 1000 2000 3000 4000 5000 6000 7000 8000
Event Number Ampliude
Set Threshold D -
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. Additional workload (96 samples)

QX200™ Droplet Generator QX200™ Auto DG Droplet Generator

40 minutes Less than 5 minutes
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. Labor involved

96 well Reaction Plate

-To’hal)process time from PCR reaction plate to results — approx 5 hours (96
wells).

= Total hands on time — less than 45 minutes.

= Staggered processing allows for 3 plates in an 8 hour work day (4 with an
overnight run).

= Analysis time — approx equivalent to 96 well gPCR plate.

Digital Biology Center BIORAD
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. Labor involved

96 well Reaction Plate |

-To’hal)process time from PCR reaction plate to results — approx 5 hours (96
wells).

= Total hands on time — less than 5 minutes.

= Staggered processing allows for 3 plates in an 8 hour work day (4 with an
overnight run).

= Analysis time — approx equivalent to 96 well gPCR plate.
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. Conclusion

=Technological advantages
= Absolute Quantitation independent of an external reference
= High resolution quantitative and detection
= Affordable cost per result with minimal labor.

=Common Applications = Additional ddPCR Applications
= Nucleic acid quantitation and = Allele Specific Gene Expression
detection (viral, pathogen, GMO, = MicroRNA
etc..)

= Methylation Studies

= Haplotyping

= TRAP Assay (Telomerase)
= Genome Editing

= Copy Number Variation analysis
= Rare Mutation Abundance

= High resolution Gene expression
= Proximity studies (phasing)

= NGS library quant
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. Thank you!
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. Thank you!

Register for more webinars in the ATCC® “Excellence in Research’
webinar series at www.atcc.org/webinars.

November 13, 2014
10:00 AM, 3:00 PM EST
John Pulliam, Ph.D., Field Application Scientist, ATCC

3D Tissue Modeling

Thank you for joining today!

Please send additional questions to tech@atcc.org
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