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99.9% wild type sequences
0.1% mutant sequences

Classic procedure e.e.g.e Digital procedure
based on PCR e.eae.g compartmentalization of individual DNA

0=0-0=0

Global analysis + + Analysis of each compartment individually

Key:
— Wild-type sequence
Mutant sequence

Low or no signal corresponding 99.9% wild type sequences
to mutant sequence 0.1% mutant sequences

TRENDS in Molecular Medicine
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ddPCR offers an advantage over gPCR when dealing with inhibition-prone samples
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QX200 droplet generator

1864003

QX200 droplet reader

1614000

PX1 PCR Plate sealer
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186-3005
186-4005

Droplet Generator Oil for Probes, 10 x 7 ml {1000 reactions)
Droplet Generator Qil for EvaGreen, 2 x 7ml (200 reactions)
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1864007

sk sy Y e A ]

ddPCRILE M

186-3023
186-3024
186-4033
186-4034

ddPCR Supermix for Probes (no duTP), 2 ml (2 x 1 ml}, 200 reactions
ddPCR Supermix for Probes (no dUTP), 5 ml (5 x 1 ml), 500reactions
QX200 ddPCR EvaGreen Supermix, 2 ml {2 x 1 ml}, 200 x 20 pl reactio
QX200 ddPCR EvaGreen Supermix, 5 ml {5 x 1 ml}, 500 x 20 pl reactio

12001925

96747 (Bio-Rad)

1614040

Pierceable Foil Heat Seal
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Anal Bioanal Chem (2014) 406:1701-1712
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Evaluation of droplet digital PCR for characterizing plasmid
reference material used for quantifying ammonia
oxidizers and denitrifiers

D
Lianhua Dong - Ying Meng - Jing Wang - Yingying Liu
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Fig. 7 Measured plasmid pNIM-003 DMNA concentrations, with the
expanded uncertainty (k=2) {copies uL "), obtained by droplet digital
PCR (ddPCR) and isotope dilution mass spectrometry (IDMS). The
attnbuted concentration for the plasmid DNA stock (coniineons fing —
. IBNSROInS . e (58 __ el

1 . . . N 5y 7
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The WEW ENGLAND JOURINAL of MEDICINE

‘ BRIEF REPORT ‘

Absence of Detectable HIV-1 Viremia
after Treatment Cessation in an Infant

Deborah Persaud, M.D., Hannah Gay, M.D., Carrie Ziemniak, M.S., Ya Hui Chen, B.A.,
Michael Piatak, Jr., Ph.D., Tae-Wook Chun, Ph.D., Matthew Strain, M.D., Ph.D.,
Douglas Richman, M.D., and Katherine Luzuriaga, M.D.

Background
HAERTAHIV BB, #ITIRERTT, 29KXBEE AR EHENFEHEMEIHIV
Solution

24 26 A8 EY, KAJIPCRIIARXT1Z 222 )LHIV DNAZEITHM

Age HIV DNA detected by Replication-competent
ddPCR virus detected
24 months 37 copies/ million No = /- SN
PBMC R 51120.0004%
26 months 4 copies/ million No
25 PBMC BIORAD

NEJM, 2013
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Molecular Cell

Digital Quantification of Proteins
and mRNA in Single Mammalian Cells

Cem Albayrak,'-® Christian A. Jordi,'-* Christoph Zechner,! Jing Lin," Colette A. Bichsel,’-* Mustafa Khammash,'
and Savas Tay'2"

Department of Biosystems Science and Engineering, ETH Zirich, 4058 Basel, Switzerland

?Institute for Molecular Engineering, University of Chicago, Chicago, IL 60637, USA

3Co-first author

4Present address: Center for Biomedical Engineering, University of Bern, 3010 Bern, Switzerland

Highlights

Digital PLA protocol allows ultrasensitive protein quantification from single cells
Combination with digital PCR allows joint single-cell protein and mRNA
measurements

Absolute mRNA and protein abundances measured jointly from single mammalian
cells

Joint mMRNA-protein data was used to build a two-step model of gene expression
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A male-determining factor in the
mosquito Aedes aegypti

Andrew Brantley Hall,*** Sanjay Basu,*** Xiaofang Jiang,»**
Yumin Qi,?® Vladimir A. Timoshevskiy,** James K. Biedler,**
Maria V. Sharakhova,** Rubayet Elahi,” Michelle A. E.
Anderson,** Xiao-Guang Chen,® Igor V. Sharakhov,"** Zach N.
Adelman,*** Zhijian Tu*?*"

Yinterdisciplinary PhD Program in Genetics, Bioinformatics, and Computational Biology, Virginia Tech, Blacksburg, VA,
USA. *Department of Biochemistry, Virginia Tech, Blacksburg, VA, USA. *Fralin Life Science Institute, Virginia Tech,
Blacksburg, VA, USA. *Department of Entomology, Virginia Tech, Blacksburg, VA, USA. *School of Public Health and
Tropical Medicine, Southern Medical University, Guangdong, People’s Republic of China..

*These authors contributed equally to this work.

tCorresponding author. E-mail: jaketu@vt edu (Z.T.); zachadel@vt.edu (Z.N.A.)

Sex determination in the mosquito Aedes aegyptiis governed by a
dominant male-determining factor (M factor) located withina Y
chromosome=like region called the M locus. Here, we show that an M-locus
gene, Nix, functions as an M factor in A. segypti Nix exhibits persistent M
linkage and early embryonic expression, two characteristics required of an
M factor. Mix knockout with CRISPR/Cas9 resulted in largely feminized
genetic males and the production of female isoforms of two key regulators
of sexual differentiation: doublesex and fruitless. Ectopic expression of Nix
resulted in genetic females with nearly complete male genitalia. Thus, AMix
is both required and sufficient to initiate male development. This study
provides a foundation for mosquito control strategies that convert female
mosquitoes into harmless males.
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Aquaculture 434 (2014) 402-410

Contents lists available at ScienceDirect

Aquaculture

journal homepage: www.elsevier.com/locatefaqua-online

Mannooligosaccharides from copra meal improves survival of the Pacific
white shrimp (Litopenaeus vannamei) after exposure to Vibrio harveyi

@ CrosshMark

Wanilada Rungrassamee **, Yutthana Kingcha P, Yanee Srimarut®, Sawarot Maibunkaew 2,
Nitsara Karoonuthaisiri ¢, Wonnop Visessanguan ?

* Microarray Laboratory, National Center for Genetic Engineering and Biotechnology ( BIOTEC), Khlong Luang. Pathum Thani, Thailand
¥ Food Biotechnology Laboratory, National Center for Genetic Engineering and Biotechnology (BIOTEC), Khlong Luang, Pathum Thani, Thailand

AR, N HUA R S AT R R R DG, EIXFEME 52 N, AT R A 8 A ik ik o B
BB o AT T RIE T8 7 SR H B2 (MOS)E s ngrl,  £E FLANTERT IR 7758
IR TR A . BVibrio harveyis\Es 68 7155 7 HIAE R o 18 R0 N7 PCRY S & 24 K 3%
IR AT, IEBIMOSAT LLE I 185 FLANTEXTIF B & S S G R ERL, i $ =i b Vibrio
harveyiil & I HE 77 .
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Pacific White Shrimp Juvenile
|
v |

Commercial pellets MOS from copra meal
+

Commercial pellets

Group A Group B Group C Group D
l (n=200) MOS 2g/kg (n=200) MOS 3g/kg (n=200) MOS 4g/kg (n=200) |

6-week feeding trial

!

Growth Survival analysis Tissue collection
performance under exposure to V. for laboratory
analysis harveyi analyses

Fig. Overview of experimental plan to determine effects of copra meal mannooligosaccharide
(MOS) supplementation on shrimp growth and immune performance.
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Absolute quantification
by droplet digital
PCR versus analog

real-time PCR

Christopher M Hindson'%7, John R Chevillet®7,
Hilary A Briggs?, Emily N Gallichotte?, Ingrid K RufZ,
Benjamin ] Hindson !¢, Robert L Vessella® &

Muneesh Tewari®4>
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Comparison of Quantitative PCR and Droplet Dijgital PCR Multiplex
Assays for Two Genera of Bloom-Forming Cyanobacteria,
Cylindrospermopsis and Microcystis

Shu Harn Te, Enid Yingru Chen, Karina Yew-Hoong Gin
NUS Environmental Research Institute, Department of Civil and Environmental Engineering, National University of Singapore, Singapore
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RESEARCH ARTICLE

Use of Droplet Digital PCR for Estimation of
Fish Abundance and Biomass in
Environmental DNA Surveys

Hideyuki Doi'*, Kimiko Uchii'?, Teruhiko Takahara®, Sacko Matsuhashi',

Hiroki Yamanaka®, Toshifumi Minamoto®

1 Institute for Sustainable Sciences and Development, Hiroshima University, Higashi-Hiroshima, Japan,
2 Faculty of Pharmacy, Osaka Ohtani University, Tondabayashi, Japan, 3 Graduate School of Integrated
Arts and Sciences, Hiroshima University, Higashi-Hiroshima, Japan, 4 Department of Environmental
Solution Technology, Faculty of Science and Technology, Ryukoku University, Otsu, Japan, 5 Graduate
School of Human Development and Environment, Kobe University, Kobe, Japan

qPCR

ddPCR
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Article

Subscriber access provided by UNIV OF CONNECTICUT

Droplet digital PCR outperforms real-time PCR in the
detection of environmental DNA from an invasive fish species
Hideyuki Doi, Teruhiko Takahara, Toshifumi Minamoto, Saeke Matsuhashi, Kimike Uchii, and Hiroki Yamanaka

Environ. Sci. Technol., Just Accepted Manuscript « DOI: 10.1021/acs est.5b00253 « Publication Date (Web): 07 Apr 2015
Downloaded from http:/ipubs.acs.org on April 12, 2015

PCR reagents, especially at low DNA concentrations. Limits of DNA detection, which were tested by
spiking the bluegill DNA to DNA extracts from the ponds containing natural inhibitors, found that
ddPCR had higher detection rate than real-time PCR. Our results suggest that ddPCR is more resistant to
the presence of PCR inhibitors in field samples than real-time PCR. Thus. ddPCR outperforms real-time
PCR methods for detecting eDNA to document species distributions in natural habitats, especially in

habitats with high concentrations of PCR inhibitors.

ddPCRXS M5 K] 5 (A1 32 A B B v, FEA I
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Figure 2 | Point mutagenesis in human iPS cells. (a) Overview of the approach to ist

= ddPCR detected gene editing events as low as 0.02% frequency
= 10-fold decrease in active work time over existing methods (screen 11

clones instead of 2,000!)

34 = Qver 20 independent iPSC clones isolated to date using ddPCR BIORAD
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3 0 More than 3000 published studies have

described research breakthroughs
using Droplet Digital™ PCR technology.

Publications using Droplet e 2 i A
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Accurate Detection of Methicillin-
Resistant Staphylococcus aureus in
Mixtures by Use of Single-Bacterium
Duplex Droplet Digital PCR

Jun Luo,®® Junhua Li,® Hang Yang,® Junping Yu,® Hongping Wei®
Key Laboratory of Special Pathogens and Biosafety, Wuhan Institute of Virology, Chinese Academy of Sciences,
Wuhan, Chinas; University of Chinese Academy of Sciences, Beijing, China®

Initial testing of 104 nasal swabs showed that the ddPCR method had 100%
agreement with the standard culture method, while the normal duplex qPCR
method had only about 87.5% agreement.

The single-bacterium duplex ddPCR assay is rapid and powerful for more
accurate detection of MRSA directly from clinical specimens.

36 BIORAD
J Clin Micro, 2017



Accurate Detection of Methicillin-

C { d d PCRSA 7@ ?I\/j i& T‘j— Resistant Staphylococcus aureus in

Mixtures by Use of Single-Bacterium
Duplex Droplet Digital PCR
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Accurate Detection of Methicillin-
Resistant Staphylococcus aureus in
Mixtures by Use of Single-Bacterium
Duplex Droplet Digital PCR
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Accurate Detection of Methicillin-

I B 1 AR A5, Resistant Staphylococcus aureus in

N pny
ddPCR;‘ E’IMW1+ Mixtures by Use of Single-Bacterium
Duplex Droplet Digital PCR

TABLE 1 Detection results of 18 simulative nasal swab samples based on the MRSA index ratios of duplex ddPCR
Sample Average Average Average
no.@ Sample contents me N MN MIR MIR ot Detection result
1 1% 105 CFU/ml S. aureus 91118 0 205 0 0 0 MSSA
2 1 % 108 CFU/ml E. coli 0 0 0 0 Q No MRSA
3 2.7 % 105 CFU/ml MR-CoNS 512 0 0 0 0 MR-CoNS
4 3 % 10% CFU/ml MRSA ZX3 4 4 4 100 0 MRSA
5 4 105 CFU/ml MRSA ZX108 826 768 690 8984 B6S MRSA
6 4 = 10% CFU/ml MRSA FY16 91 84 77 9167 0 MRSA
7 7 % 10° CFU/ml MRSA WH70 12 13 1 9167 0 MRSA
8 3 % 10° CFU/ml MRSA N315 4 4 4 100 0 MRSA
] 45 = 105 CFU/ml MRSA YN22 833 805 691 8584 B6S MRSA
10 3 % 10% CFU/ml MRSA KQ6 63 52 43 8260 0 MRSA
7 ™ 1 2.5 % 10% CFU/ml MRSA FY17 48 49 9 8125 0 MRSA
12 2 % 105 CFU/ml MRSA ZX54 433 422 386 9147 865 MRSA
nﬁsﬁl EWﬂh 13 5 103 CFU/ml MRSA N315 + 1 x 105 CFU/ml 207 3427 51 2463 2396 MRSA with mixture of M55A
. . MR-CoNS + 1.7 % 105 CFU/ml MSSA {more) and MR-CoNS (less)
spe cimens dEtE cﬂnn 14 1 3¢ 105 CFU/ml MR-CoNS + 1.7 x 105 CFU/ml 193 3419 37 1017 2396 Mixture of MSSA and MR-CoNS
MSSA
A 15 2 % 10° CFU/ml MRSA N215 + 1 x 10° CFU/ml 6,037 7,204 4,768 7879 37.62 MRSA with nearly equal mixture
MR-CoNS + 1.5 % 105 CFU/ml MSSA of M5SA and MR-CoNS
16 4 103 CFU/ml MR-CoNS + 4 = 103 CFU/ml 8 8 0 0 a Mixture of MS5A and MR-CoNS
P 5 MSSA
17 1.5 > 105 CFU/ml MRSA N315 + 1 x 105 CFU/ 2,305 6,261 951 4125 3762 MRSA with nearly equal mixture
dupl EI ddFCR ﬁnd ml MR-CoNS + 3 x 108 CFU/mI MSSA of MSSA and MR-CoNS
ssRsssnses 18 1 3¢ 10° CFU/ml MR-CoNS + 3 % 10° CFU/ml 2,051 5,006 681 332 3762 Mixture of MSSA and MR-CoNS
gPCR comparison
r
TABLE 2 Sensitivity and specificity of the qPCR and ddPCR methods for detection of
MRSA in 104 nasal specimens
Culture result e s e
Method Sensitivity Specificity Agreement
and result Positive MNegative (% [95% CI]) (% [95% CI]) (% [95% CI])
qPCR 38.89 (18.26-63.86) 97.67 (91.06-99.6) 87.5 (79.22-92.91)
Positive 7 2
Negative 11 84
ddPCR 100 (78.12-100) 100 (94.67-100) 100 (95.56-100)
Positive 18 0
Negative 0 86
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