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for a safer world
Science

Sbeadex : DNA extraction kit for whom seeking both high  yield and 

purified DNA.
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DNA is part of a complex, 
multicomponent cell. Goal: 

pure DNA 

To get pure DNA: an underestimated challenge
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• Polysaccharides

• Polypeptides

• Polyphenols

• Lipids

• Others

• Dye stuff

•Secondary metabolites
(alcaloides, terpenes)

• Bivalent metal ions

• Preservatives

• Others

Low molecular weight
compounds

High molecular weight
compounds

Compounds to be removed 



Sampling & Sample

2

3

4

1

Storage of samples:

frozen, fresh & storage buffers (ie. Oragene)

Anti-Coagulants (blood): 

EDTA; Citrate; Heparine

Environmental: young, old, illness, etc.

Time & throughput

Sample weight & volume

Human impact
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DNA extraction technologies 

Columns Magnetic beads

Lyse Bind Wash Elute

Common workflow: 
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Lysis conditions – Key for success

Steal balls:
3, 4, 5 mm 

CTAB, PVP, SDS

+/- 65°C
>/= 10 min 

10 min.;
2500 x g 

Lysis bufferII

HomogenizationI

IncubationIII

CentrifugationIV

3 54
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1. Lysis
of cells

2. Binding 
of DNA

3. Washing
of DNA

matrix

= contamination

= DNA

4. Drying
5. Elution
of DNA

Total time: ~1 h

Kleargene spin plates: Columns
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Kleargene feature Specification
Extraction technology Spin columns

Binding material &  technology Silica Polarity binding
Final extraction wash buffer (70%) Ethanol

Extraction format 96 & 384

Starting lysate volume
96 format : 300 µl
384 format: 200 µl

Automation Semi-automated; i.e. Genespin

Sample material Plant samples & Rodent tails

Application Genotyping

Kleargene spin plates: Features



Elution

Lysis

Wash 2 
(water)

Bind 2

Wash 1Bind 1

sbeadex magnetic 
particle

sbeadex: Backbone technology



Lysis Bind DNA to 
beads

Collect DNA on 
beads

Add beads 
to lysis

sbeadex: single vials  



Set of magnetic
rods

Microplate with 96 
samples of DNA 
bound to sbeadex

>96 Samples?

Automation. 

Manual extractions possible. 

sbeadex: 96 format (plates) 



sbeadex feature Specification

Extraction technology Proprietory magnetic beads

Binding material &  technology 2-step Binding mechanism; Silica & DNA adaptor

Final extraction wash buffer Pure water

Extraction format 96

Starting lysate volume
sbeadex mini: 20 -30 mg
sbeadex maxi: 80 -100 mg 

Automation
Fully-automated: oKtopure; KingFisher; open liquid 
handlers

Sample material Plant, Livestock, Forensics, Plasmids

Application All: KASP; Sequencing; arrays; PCR…

sbeadex: Features



Product Lysis
Bind 

1
Wash 1

Bind
2

Wash 2 Wash 3 Dry Elution

sbeadex     Water

Kleargene    EtOH  

Qiagen    EtOH 

workflows 

Unique 2-step binding mechanism

Final water wash

No Drying step



• Low volume blood  
(up to 2 ml)
• High volume blood

(up to 10 ml)
• Tissue
• Special 
applications
• Forensics
• Hair
• Stool

• Grains
• Vegetables
• Oilplants
• Fruits & trees
• Sample types:

• Leaves
• Seeds
• Flowers
• Roots, etc.

• Blood & tissue
• Hair 
• Semen & others
• Species:

• Cattle, pig, sheep, goat, 
horses
• Horses, insects etc
• Chicken & other birds
• Fish

Plant 
samples

Livestock 
samples

Human
samples

LGC: DNA extraction portfolio



AgBio-
-Plants- & livestock-

Human
- Blood, cohorts & 

diagnostics-

Forensic
- Police and special

applications-

Others
- (Soil) bacteria, 
plasmids, etc.  -

85% 5%

5% 5%

NAP – Business overview



sbeadex: Validated protocols for 



Hair samples

Blood FTA cards

Plant samples

Tissue

Sperm / semen

One protocol – all livestock samples

sbeadex livestock

sbeadex livestock
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Summary

• Targets: plant & 
rodent tails

• Highest throuputs: up
to 20 k extr./ day

• 96/ 384 format

• Genotyping/ PCR

• Genespin

• oKtopure & Genespin 

• Workhorses for DNA 
extraction

• Full and semi-
automated extractions

• Low costs for plastics
(tips and plates)

• Targets: plant & 
livestock

• High DNA quality

• All down-stream
applications

• Flexibility: allows
protocol optimizations

• oKtopure

Sbeadex Kleargene Instru-
mentation
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for a safer world
Science

KASP : A new era of KASP method for genotyping
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• >25,000 Validated Human assays.

• Multiple assays to key  genetic diseases such as Cystic Fibrosis and 
Breast & Ovarian Cancer

• Extensive Panels for key field crops  (~13,600 assays)

Over 360,000 unique KASP assays developed in our laboratories



For ALSPAC, the entire cohort 
(10,145 participants, including 38 
carriers of the rare A allele) was 
genotyped using KASP with a 
genotyping accuracy of 100%

Title : QTL Mapping and Molecular 

Breeding for Developing Stress Resilient 

Maize for Sub-Saharan Africa (Oct 2014)

- KASP good at fingerprinting due to simplicity of data and low drop out rate

- CIMMYT routinely uses KASP, generating in excess of a million data points annually for different purposes

-The KASP average genotyping error rate in positive control DNA samples varied between 0.7 to 1.6%, 
which  is lower than that observed in the Illumina GoldenGate (2.0-2.4 %)

- Because of the continuous change in SNP genotyping technology and high upfront costs, large-scale 
projects could benefit from exploiting genotyping service providers and avoid significant investment in 
setting up in-house SNP genotyping platforms, such as the KASP assay

KASP has low cost, high throughput, and high specificity and sensitivity as has 
been demonstrated in massive SNP genotyping studies in biomedical research 
[23], genome-wide SNP platforms for rice genotyping [24] and molecular 
markers–assisted wheat breeding

Thus, the method (KASP) validated here for timely and accurate detection of 
RWR is a valuable and cost-effective tool for decision making in Clearfield rice 
management and regional surveillance of RWR in the framework of a 
sustainable use of this production system.

GBS will likely provide a good source for future KASP™ marker design

Therefore, we recommend KASP™ for rapid cultivar identification and GBS for more conclusive identification 
and/or for purity assessment”

The present work can also be considered as a resource for breeders. Firstly, KASP™ and GBS have been 
developed for rapid cultivar identification and purity assessments

Over  2000 published papers referencing KASP (Google scholar)



Introduction to KASP 

• Kompetitive Allele Specific PCR

• Endpoint PCR-based genotyping chemistry

• Suitable for single nucleotide polymorphisms (SNPs) and 
Insertions / Deletions (InDels).

• Fluorescent signal is generated during the

PCR - read at the end of the thermal cycle.

• Signal plotted on a cluster plot.



Taqman® vs KASP

Taqman® components: KASP Components
1 x Forward primer
1x Reverse primer
Dual labelled probe 1
Dual labelled probe 2
Reaction mix

F Q

F Q

2 x Allele-specific forward primer 
1x Reverse primer
Reaction mix (containing fluorescent quencher 
cassettes) 

QF QF

Taqman® KASP
Detect single nucleotide polymorphisms (SNPs)

Fluor-Quencher Probe KASP Master MIX

1 Forward Primer 2 Forward Primer

2 dual labelled probes No probes

complex regions/Gene expression complex regions

large insertion/deletion 
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KASP: components of the reaction

• The three key components for the KASP reaction are discussed in 
detail in the first video in the KASP series:

• The primers are contained within KASP Assay mix, and run with 
KASP Master mix

• Please note: KASP Assay mix works exclusively with KASP 
Master mix, and cannot be used with any other mix.

41

../../ProducT/LGC/VDO/LGC's KASP Genotyping Chemistry Explained- KASP Assay mix and KASP Master mix.mp4


Assay components:

42



How does KASP work?

• Now that you have an understanding of the components in a 
KASP reaction, it is time to delve deeper into how KASP 
chemistry actually works

• The second video in the KASP series explains the details of 
this:

43

../../ProducT/LGC/VDO/LGC's KASP Genotyping Chemistry Explained- The KASP reaction.mp4


Schematic drawing of the KASP method (Kompetitive Allele Specific PCR)
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Different types of polymorphisms

• The main types of polymorphisms that can be genotyped using 
KASP are:

?or

?or

or ?

n = 26 – 200,000 bases

to ?

KASP Assay design

o SNP differentiation

o Single base insertion or deletion

o Small insertions or deletions 

(2-26 bases)

o Large insertions or deletions 

(>26 bases)



Standard KASP assay
• Atypical KASP assay designed to a SNP
•The SNP is an A/G

•One allele-specific primer is designed to the G base (detected with FAM)
•One allele-specific primer is designed to the A base (detected with HEX)
•A common reverse primer is also designed that will work with both allele-specific 
primers.

47

Note: despite the example the first letter inside the bracket is generally labelled with 
FAM and the one after the / symbol is labelled with Hex. 
Please specify if the design requires specific labelling of each allele.

KASP Assay design



Typical results from a KASP SNP assay

KASP Assay design



Single base insertion / deletion
•KASP assays can be designed to detect single base insertions or deletions

•One allele-specific primer is designed to incorporate the indel sequence (detected 
with FAM)
•One allele-specific primer is designed to the standard sequence (detected with HEX)
•A common reverse primer is also designed that will work with both allele-specific 
primers.

KASP Assay design



Insertion / deletion of 2-26 bases
• Standard KASP assays (3 primers) can be designed to detect insertions or deletions of 
up to 26 bases

•One allele-specific primer is designed to incorporate the InDel sequence (detected 
with FAM)
•One allele-specific primer is designed to the standard sequence (detected with HEX)
•A common reverse primer is also designed that will work with both allele-specific 
primers.

50

KASP Assay design



•Assays for large insertions / deletions require four primers rather than the 
typical three:

• The first allele-specific primer is designed to incorporate part of the insertion sequence (detected with 
FAM), with a reverse primer located within the inserted sequence
• The second allele-specific primer is designed across the region where the insertion would be (detected 

with HEX), with a reverse primer downstream of the insertion point.

Large insertion or deletion: overview

KASP Assay design



Large insertion or deletion: assay design

•There is no upper size limit for the InDel aside from the requirement for the 
sequence to all be present on the same strand of DNA. 

52

KASP Assay design



KASP on qPCR instruments

• We know that KASP works well on most qPCR machines

• These include:

53

ABI

7500

7900 Viia7

BIO-RAD

CFX

Roche

LC480

Agilent

Mx3000
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Summary

• KASP real-time mix is suitable for detect : agriculture animal 
and human targets

• assays are correctly designed : highly specific and sensitive 
detection 

• analysis for detection : gene expression and copy number 
variation

• Use of KASP real-time for SNP genotyping and 
pathogen/species detection



OUTLINE

• INTRODUCTION

• Sbeadex : DNA extraction kit 

• KASP : method for genotyping

• MASS ARRAY : Multi-gene Analysis



© 2015 Agena Bioscience. 

All Rights Reserved. For Research Use Only.

Not for use in diagnostic procedures. Confidential.

MassARRAY: The Powerful Technology 
for Multi-gene Analysis
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Cost-Effective, Targeted Genetic Analysis Robust, Flexible, and High Throughput

5959

Real Time PCR

Single / Selected 

Gene Testing

Next Gen 

Sequencing

Extensive

Comprehensive

Testing

Multiplexing

Targeted Panels

1 – 10s 10’s – 100’s 1,000’s

C
o

s
t 

p
e

r 
m

u
ta

ti
o

n

MassARRAY®

System



2018

3,000+

SKYROCKET PUBLICATION OF MASSARRAY
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MassARRAY® System

62

Chip prep module
96 well plate

384-well plate platform 



Proven Versatility of the MassARRAY® System

• Proprietary mass spectrometry-based detection system with robust chemistries and
advanced data analysis software for sensitive, accurate analyses

63



MULTI-PURPOSES

Somatic 
Mutation

Methylation Copy Number 
Variation

Ultrasensitive 
Detection

Genotyping



MassARRAY™ Applications

65

Data AnalysisSpectroCHIP™ MassARRAY™ 
System

Somatic 
Mutation

Methylation

Copy Number 
Variation

Ultrasensitive 
Detection

Genotyping



A Dynamic and Flexible Platform A Single Platform with Modular Formats

• Highly scalable throughput

– 96 or 384-pad 

SpectroCHIP® Arrays*

– From 1 to 10 arrays per day

– 10s – 100s – 1000s samples 

per day

• Marker x Sample flexibility

– Multiplex 5 - 40 targets per 

well

– Run 1 to 24 reactions per 

sample

– Screen 10s to 100s 

mutations per sample

66



FLEXIBLE DNA SAMPLING

• Just 5-10 ng DNA per well (reaction)

• FFPE, fresh and frozen tissue samples

• Liquid Biopsy

• Blood plasma and serum

• FTA cards

• Whole genome amplified DNA

• Buccal cells

• Ear punches 

• Semen

• Hair pulls

• Micro-dissected cells



DNA FORMS OF NUCLEOBASES  “A, C, G, T”



dAMP = 313.2 Da

dTMP = 304.2 Da

dCMP = 289.2 Da

dGMP = 329.2 Da

DIFFER IN MASS



“Mass as Signature”

MALDI-TOF

MASSARRAY : INTUITIVE & STRAIGHTFORWARD



Matrix Assisted Laser Desorption/Ionization (MALDI)



Processes

72

• Molecular mass is 
a unique intrinsic 
property.

• The mass of a 
nucleic acid string 
is determined by 
its length and 
composition 
(ATCG).



GENOTYPING

• Example of an [A/G] SNP

A G

10 mer tag

10 mer tag

10 mer tag

10 mer tag

A
T

G
C

A G
PCRSingle Base Extension

C,A,G,T terminators

Resin Conditioning
Nano-spotting onto SpectroCHIP
Fly on Mass Spec

SAP

Hybridize Extension Primer

UEP A G

Mass Spectrum

PCR Reaction (Amplification) SAP Reaction Single Base Extension



DNA

PCR
130 min

SAP
50 min

EXTEND
140 min

MA4
20 min

Liquid Handler 
9 min

Liquid Handler 
12 min

Liquid Handler 
5 min

Clean Resin 
30 min

Dispensing
15 min

15 145 154Process time 204 216 356 406 426

Process can be run overnight and 

interrupted at any point, 

post-PCR, post-SAP or post-Extend

Process Workflow : 7-8 hours



MassARRAY® Process

75

SAP



ASSAYS BY AGENA: MAIN APPLICATIONS

76



Typical SNP Panel (31-plex)

• The Power of Multiplexing Multiple Markers in a Single Well

ADVANCE SOFTWARE PROCESSING 

BASED ON “MASS” 
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Data Analyzer

78

Software application suite for Genotyping 

& Somatic Mutation Analysis



Typical SNP Panel (31-plex)

• The Power of Multiplexing Multiple Markers in a Single Well

79



Generating Report

80

CHIP LIST

Assay LIST



Data Analysis
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Data Analysis

82



Data Analysis

83



Data Analysis

84



© 2015 Agena Bioscience. All Rights Reserved. For Research Use Only. Not for use in diagnostic procedures. Confidential.

Assay Design
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Assay Design Services

86

• Fully customized options
 Agena or a CSP can design a 

custom panel for you

 Patient-specific panels for 
ultrasensitive detection

 Disease-specific panels for 
tumor profiling

 Gene-specific panels for 
therapy selection 

 Mutation-specific panels for 
validation

• Assays by Agena

• Certified Service 
Providers

Outsource

• Assay Design Suite 
(ADS 2.0 Software)In-house



AgenaCx Account
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https://www.agenacx.com/Home

https://www.agenacx.com/Home


AgenaCx Account

88



AgenaCx Account

89



Distinct advantages Of MassARRAY for Nucleic Acid Analysis

1. Don’t use fluorescence
− Mass of the actual bioanalyte is detected - 4 decimal place accuracy
− No non-specific background issues – background is a different mass

2. System is quantitative
− Many biological phenomena need to be accurately quantified
− Allele ratios, gene copy number, methylation

3. Multiplexed assays 
− Provides high throughput
− Cost effectiveness

4. Very sensitive and flexible
− High accuracy – published  99.7%
− High genotyping call rates (+98%)
− Numbers of samples and markers are easily scaled
− Simple and flexible assay design with little optimization required
− Comprehensive Genetic Analysis >> Somatic mutation, Rare mutation, SNP, Epigenetic 

90
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Agena Bioscience’s Current Chemistries

92
92

Standard iPLEX
LOD: 5 – 10%

UltraSeekTM

LOD: 0.1 – 2%

iPLEX HS
LOD: 1 – 10%

Sensitivity Across the Spectrum

Germline      

Inherited mutations
Somatic 

Standard biopsy

Somatic

Liquid biopsy
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Application of MassARRAY® in Humen Genetics

93



Clinical Research Solutions : Targeted Biomarker Panels

94

94

Application Panel Content

Tumor Profiling

Lung Adenocarcinoma

Melanoma 

Colon

Gynecological

ccfDNA/CTC 

OncoCarta™ v.1
OncoFOCUS™ v.3

LungCarta™
LungFusion™

MelaCarta™

ColoCarta™

GyneCarta™

UltraSEEK™

19 oncogenes with 238 hot spot mutations
EGFR, KRAS, NRAS, BRAF  and  KIT with 300+ 
mutations

26-gene with 200+ mutations
ROS1, RET, ALK translocations

20-gene panel with 70 mutations

6-gene panel with 32 mutations

13-gene panel with 168 mutations

12-gene panel with 26 mutations

Carrier Screening

Blood Group Typing

Cystic Fibrosis

HemoID™ 

CFTR with 23+ mutations 

16 blood group systems, 23 platelet and 
neutrophil antigens

Drug Metabolism ADME PGx
ADME CYP2D6
ADME CYP2C19
ADME CYP2C9/VKORC1

36-gene panel with 191 SNPs
CYP2D6 panel with 35 SNPs
CYP2C19 with 31 SNPs
CYP2C9 (36 SNPs), VKORC1 (9 SNPs)

iPLEX® Pro Sample ID

iPLEX® Pro Exome ID

44 SNP panel with gender ID, DNA QC

44-SNPs spanning intron-exon junctions with 
gender ID, DNA QC



oncology solutions

95

Application Panel Content

Colon

Lung 

Melanoma 

Gynecological

ccfDNA/CTC 

IPLEX HS COLON

OncoFOCUS™ v.3

LungFUSION™

IPLEX HS LUNG™

MelaCarta™

GyneCarta™

UltraSEEK™

KRAS, NRAS, BRAF, EGFR, and PIK3CA with 
86 mutations

EGFR, KRAS, BRAF, NRAS and  KIT with 200+ 
mutations

ALK, ROS1 and RET translocations

5-genesEGFR with 70 mutations

20-gene panel with 70 mutations

13-gene panel with 168 mutations

12-gene panel with 26 mutations



MassARRAY Microbial Analysis

 Ability to detect and type microbes at the molecular level 

• Epidemiology & transmission studies

• Bacterial/viral strain and sequence typing

• Viral detection and typing

• Outbreak monitoring and tracking

 Ability to detect, type and quantify pathogens with the one system

• High sensitivity & specificity

• Multiplexing – create panels

96

• Molecular Sequence Detection & Typing



HPV Detection & Genotyping

• Human papillomavirus

• More than 120 different HPV types known

• DNA virus

• High risk types known to cause cancer

97



Multiplexed Detection of MDR MTB

98



Many Examples – Microbial Detection &Typing

99



MULTI-PURPOSES

Somatic Mutation

Methylation Copy Number Variation

Ultrasensitive Detection

Genotyping



Mutations can be detected in circulating plasma DNA with the MassARRAY® System



CURATIVE 

SURGERY + 

ADJUVANT

FOLLOW UP
cancer DNA 

detected

Cancer DNA profiling

CTC PROGNOSIS

MASSARRAY EARYLY BREAST CANCER SCHEMA
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Application of MassARRAY® in 

Agricultural Genomics

103



Applications in Agricultural Genomics

• Parentage verification for plant breeding

• Crop strain validation

• Marker assisted breeding

• Candidate genetic marker evaluation

• Genetic Mapping and QTL analysis 

• Phenotype selection

• SNP validation
• Etc.

104



MassARRAY- SNPs detection in Oil palm 

105

Candidate SNP markers (designated SNPE) flanking various genes associated with FA and oil biosynthesis were mined from the 
P5 genome build. The oil palm SNP assay design and genotyping were performed by a service provider, Agena Bioscience, 
Inc. (San Deigo, California) using the iPLEX ® biochemistry on MassArray® system [23]. A custom two-multiplexed genotyping 
assay was designed and optimized for a panel of 40 SNPs using the Assay Design Suite 1.0 software (Agena Bioscience, Inc. 
San Deigo, California)

Ting NC1,2, Yaakub Z1, Kamaruddin K1, Mayes S3, Massawe F2, Sambanthamurthi R1, Jansen J4, Low LE1, Ithnin M1, Kushairi A1, Arulandoo X5, Rosli R1, Chan KL1, Amiruddin N1, Sritharan K5, Lim 
CC5, Nookiah R1, Amiruddin MD1, Singh R6.
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http://www.ncbi.nlm.nih.gov/pubmed/?term=Nookiah R[Author]&cauthor=true&cauthor_uid=27079197
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amiruddin MD[Author]&cauthor=true&cauthor_uid=27079197
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh R[Author]&cauthor=true&cauthor_uid=27079197


MassARRAY- SNPs detection in Oil palm 
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These 80 SNP markers (designated as SNPE) were genotyped in the T128 selfed
population using the Sequenom MassArray® iPlex platform. 



Rice Genotyping - Cornell Rice Panel

107

Imai, I., McCouch, S. R., and McClung, A. M. (2011) Plant and 
Animal Genomics, San Diego, California.  

 Collaborative project among 

IRRI, JIRCAS, U. of Calcutta, 

U. of Aberbeen, Arkansas, 

Duke

 18,760 SNPs discovered on 

Affymetrix 44K rice chip

 84 SNPs for higher resolutions 

of key traits for MassARRAY

panel

 Currently designing 

MassARRAY panels arranged 

by chromosome



8 SNP Marker Analysis for Quality and Agronomic Traits (rice)
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Loci Functions Mutation and traits
sd-1 gibberellin 20-oxidase C/T mutation reduces plant height and increases 

yield

sd-del 380-383bp deletion increases yield

Pi-ta 928-aa polypeptide G: blast resistant; T: susceptible

waxyIN1 granule-bound starch 
synthase

Starch quality. A: low amylose; G: high amylose

waxyEX
6

Startch quality. A: low amylose; T: high amylose

alk3 Starch synthase Cooking and eating quality. 
alk3 ‘G’+alk4”GC”: high gelatinization 
temperature and low alkali spreading

alk4

fgr BADH2 8bp deletion results in fragrant rice

Conclusion: MassARRAY is a powerful tool for SNP detection and confirmation in rice and can be applied to segregating 
populations in breeding programs for traits selection.



Rice SNP Marker Analysis: Ability to Detect Deletions

109

Masouleh, A. K., et al. Plant Biotech J. 2009. 7:355-63

MassARRAY iPLEX Gold assays are capable to detect large or small 
deletions.

Deletion



SNP Identification and Panel Development for BADH1 Haplotype Association Study

.

Conclusion:  There is no association between salt tolerance and the BADH1 haplotypes

Haplotypes of the BADH1 Gene in 92 Diverse Rice Varieties
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Livestock Genotyping

.



Assays by Agena: Bovine Panels

• U.S. Department of Agriculture (USDA) Markers selected 
from HapMap project

• Genome wide SNPs with high MAF >0.41 selected for 
discrimination of inbred diary herds

• 2 well panels for parentage verification with 100-121 SNPs 
per International Society for Animal Genetics (ISAG) 
recommendations

• Additional SNPs/wells for disease susceptibility 
and trait identification
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Pig Identification and Parentage Exclusion 

Comparison of 60 SNPs & 10 microsatellite markers

• Designed panel with 80 SNPs

– 155 boars that represent four US purebred populations tested representative of US 
purebred Duroc, Hampshire, Landrace and Yorkshire populations

– 60 SNPs w/ MAF >0.15 selected for the final panel of 60 markers

• Parentage Exclusion Probability

– One parent: 0.9974 (all data)

– Ranged from 0.9594 to 0.9963 within breeds. 

• Sire Exclusion Probability 

– When dam's genotype is known: 0.99998 (all data)

– Ranged from 0.99868 to 0.99997 within breeds

7

Rohrer, G. A. et al.  Animal Genetics. 2007. 

38 (3): 253–258

Parental exclusion probabilities for SNP and microsatellite marker panels were 

similar, but genotyping was more sensitive for individual identification. 
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Predictive SNPs in Calpastatin for Pork Tenderness

• 194 SNPs in calpastatin locus on pig chr 2 were identified by re-
sequencing

• SNP Genotyping on MassARRAY using 40 pigs

• 37 SNPs significantly associated with slice shear force in USMARC 
population

• 4 SNPs significantly associated with tenderness,

juiciness, chewiness, and other flavor scores 

in all 4 populations

Nonneman, D. et al. J. Anim. Sci. 2011: 2010-3556 

8

SNP markers identified by the association study should be predictive of pork 

tenderness in industry populations 
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Questions
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PRECISION & MINIMIZE 

HUMAN ERROR

“SPECTRO-CHIP”



PATENTED “SPECTROCHIP”



“MULTIPLEXING”

M A S S A R R A Y : K E Y H I G H L I G H T

40 Target Specific DNA 

Fragments per a Single 
Reaction…

9 Laser shots per sample



COMPACT 

Height 105.1 cm
Depth    67.0 cm 
Width  47.2 cm 


