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Genotype
• การตรวจสอบรปูแบบดเีอ็นเอ (genotyping) 
• การคน้หาความหลากหลายทางพันธกุรรมในบรเิวณทีส่นใจ (variation analysis)
• รปูแบบความหลากหลายทางพันธกุรรมในปัจจบุนั

• substitution (SNP), Insertion, Deletion.
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Causes for sequence (dis)similarity in biological meaning

mutation: a nucleotide at a certain location is replaced by another nucleotide 
  (e.g.: ATA → AGA)

insertion: at a certain location one new nucleotide is inserted in between 
  two existing nucleotides (e.g.: AA → AGA)

deletion: at a certain location one existing nucleotide is deleted 
  (e.g.: ACTG → AC-G)

indel:  an insertion or a deletion



Plant/ animal/ microorganism

Genome/ DNA extraction 

Base calling 

Genotype of population 

GWAS, QTL

High throughput 
sequencing technology 

Phenotype
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Advantages of SNP Markers

• Abundant in the genome: SNPs are highly polymorphic, providing numerous 
markers for analysis.

• High throughput: Modern genotyping technologies allow for efficient and 
cost-effective SNP analysis.

• Co-dominant inheritance: Both alleles can be detected, providing more 
precise information.

• Stable: SNPs are generally stable genetic markers.



https://www.cell.com/trends/genetics/fulltext/S0168-9525%2824%2900167-7#f0005 Farooq, Muhammad Amjad, et al. "Artificial intelligence in plant 
breeding." Trends in Genetics (2024).

https://www.cell.com/trends/genetics/fulltext/S0168-9525%2824%2900167-7#f0005


Your Genomics Expert 7

SNP based marker applications

• Cultivar Identification: Hybridity Testing

• Seed Purity Testing

• Germplasm Purity Testing

• Molecular Breeding: Diversity Analysis: Germplasm Fingerprinting

- Marker-Assisted Selection (MAS): Accelerating and precision in breeding

- Marker Assisted Backcross (MABC)

• Genetic/QTL Mapping: Identifying gene locations

• Genome-Wide Association Studies (GWAS): Identifying trait associated genetic variants

• Genomic Selection (GS)
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Molecular marker (SNP based)

• CAPS : Cleaved Amplified Polymorphic Sequences

• KASP (KASPar) : Kompetitive Allele Specific PCR

• PACE : PCR Allele Competitive Extension

• HRM (High Resolution Melting)

• MassArray

• DNA Sequencing
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Mass-Detection With The MassARRAY

Dalton
Unit of Mass

The Dalton (Da) is a unit of mass widely used in physics and chemistry.

MassARRAY Detection Range 4000 – 9000 Daltons

11SYS0033 02

The MassARRAY is unique technology to detect DNA mutation SNP , Insertion, 
Deletion 



Cytosine (C) Adenine (A) Guanine (G) Thymine (T)

247.2 Da 271.2 Da 287.2 Da 327.1 Da
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Cost-Effective, Targeted Genetic Analysis
Robust, Flexible, and High Throughput

Real-Time  
PCR

Single / Selected  
Gene Testing

Next Gen  
Sequencing

Extensive
Comprehensive

Testing

Multiplexing

Actionable  
Target Panels

Single digits 10s – 100s 1,000s

Co
st

 p
er

m
ut

at
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n

MassARRAY®  

System



MALDI-TOF 
Mass 

Spectrometry

Multiplex  PCR 





Chip prep Module

Mass Analyzer 

Analyzer Software : TYPER

Flatform: 96 wells x 2 plates

PATENTED “SPECTROCHIP”



© 2017 Agena Bioscience, Inc. All Rights Reserved. For Research Use Only. Not for use in diagnostic procedures. 

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

SAPHybridize Extension Primer

UEP A G

Mass Spectrum

PCR Reaction (Amplification) SAP Reaction Single Base Extension

GENOTYPING REACTION : SNP (A/G)

MASSSPECTROMETRY

SAP : Shrimp Alkaline Phosphatase

PCR : Polymerase Chain Reaction

UEP : Unextension Primer



PCR 
REACTION

SAP REACTION

MASSSPEC
ANALYSIS

SINGLE BASE 
EXTENSION



“MULTIPLEXING”
Up to 60 Targets per 
a Single Reaction…

“MULTIPLE USAGE”

shelf life 1 month 
in desiccator/ dry cabinet

Separate run 
not require batch run  

Key Highlight of MassARRAY

270laser shots              
(30 x 9 random areas) in a 
well to optimize Ionization

High accuracy “99.7%”

PATENTED 
“SPECTROCHIP”

10 Secs / Well (96 Chip) 

96 Sample > 15 Mins

Simple Workflow

5-10 ng DNA/ Reaction



Typical SNP Panel (31-plex)
ADVANCED SOFTWARE : TYPER

Minimal Bioinformatics Analysis

Simplified data analysis and reporting. No complex 

bioinformatics required. 



FREE ONLINE ASSISTANT : CUSTOMIZATION

CUSTOM   PANEL

https://agenacx.com/online-tools/



R E P O R T :  E A S E  I N T E R P R E T A T I O N

TYPER software > Typer Analyzer



Call: Homozygous GG

REPORT: Spectrum peak

Call: Heterozygous CT

No CallOnly UEP Peak



© 2017 Agena Bioscience, Inc. All Rights Reserved. For Research Use Only. Not for use in diagnostic procedures. 

CALL CLUSTER PLOT

Homozygous GG

Homozygous AA

Heterozygous GA

No Call/No Peak



© 2017 Agena Bioscience, Inc. All Rights Reserved. For Research Use Only. Not for use in diagnostic procedures. 

R E P O R T  O P T I O N :  E X P O R T  F O R M A T

Assay Name
Sample Name
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Service

Healthcare 

Research

Microorganism 
detection 

Agriculture

Illness / genetic disorder

Wellness 

Food bone pathogen  

Genetic selection/ Breeding 

Diversity analysis 
genetic Classification 

Pathogen 
Bacteria/ virus / fungi

Applications 



Genotyping 
SNP

applications 

Genetic diversity 
analysis

Genetic 
diagnostics

Cultivar 
identification, and 

phylogenetic 
analysis

Construction of 
high density 
genetic map

Develop SNP marker for 
Breeding Program

SNP datasets classification 
and identification

common diseases with multifactor 
genetics link to Phenotype

linkage disequlibrium-based association 
mapping



เทคนิคการตรวจกล้าปาล์มน้า้มนัลูกผสมอย่างรวดเร็วโดยใช้เคร่ืองหมายโมเลกุลสนิปส์ Rapid 

Detection Technique of Oil Palm Seedlings Using SNPs Molecular Markers

ผลงานวจิยัดีเด่น กรมวชิาการเกษตร ปี 2560ภรณี สวา่งศรี และคณะ 2560

สาํนกัวจิยัพฒันาเทคโนโลยชีีวภาพ (Biotechnology Research and Development Office) และ ศูนยว์จิยัปาลม์นํ้ามนัสุราษฎร์ธานี

ใช ้MassARRAY ตรวจสนิปส์ทั้ง 4 ตาํแหน่ง ไดแ้ก่ SNPENGC SNPLaAv SNPDA และ SNPTAYA พบวา่ตาํแหน่ง SNPTAYA แสดง Genotype ท่ีเป็น polymorphism สอดคลอ้งกบัลกัษณะ Phenotype

ของผลปาลม์ ท่ีเม่ือ Genotype เป็น Heterozygous AT แสดงลกัษณะผลเปลือกหนากะลาบางซ่ึงเป็นท่ีตอ้งการของตลาด ซ่ึงสามารถคดัเลือกตน้ลูกผสมท่ีมีลกัษณะดงัน้ีไดต้ั้งแต่ระยะตน้กลา้ 

A/A

A/T

T/T

SNPTAYA



Identification of gene associated with sweetness in corn (Zea mays L.) by 
genome-wide association study (GWAS) and development of a functional 
SNP marker for predicting sweet corn. 

RUANJAICHON, Vinitchan, et al. 2021, Plants,10.6: 1239.

https://www.mdpi.com/2223-7747/10/6/1239 

การใชเ้ทคนิค MassARRAY ในงาน SNP detection 
เพ่ือคดัเลือกหา functional marker ท่ีเก่ียวขอ้งกบัยีนท่ี

ควบคมุการสรา้งนํา้ตาล (shrunken2) ในเมลด็ขา้วโพดหวาน

(sweet corn) จากการคน้หา SNP และศกึษา GWAS 
พบ SNP ตาํแหน่ง sh2_154 บนโครโมโซม 3 มี
ความสมัพนัธก์บัความหวานในเมลด็ จงึสามารถใชต้าํแหน่งนีเ้พ่ือ

คน้หาตน้ท่ีมีลกัษณะท่ีตอ้งการในงานปรบัปรุงพนัธุต์่อไป

National Center for Genetic Engineering and Biotechnology (BIOTEC) and Rice 
Science Center, Kasetsart University, Kamphaeng Saen Campus, Thailand

https://www.mdpi.com/2223-7747/10/6/1239


SNP profile for 35 Australian barley varieties across 33 loci.

Correct identification of cereal varieties is important 
to food quality, safety and authenticity and recently,
molecular markers have been applied to cereal 
varietal identification

Marker detection for plant breeding



Agronomy 2022, 12(3), 612; https://doi.org/10.3390/agronomy12030612
Received: 1 February 2022 / Revised: 21 February 2022 / Accepted: 24 February 2022 / Published: 28 February 2022





MassARRAY markers were designed for sex determination in mulberry





Applications for medical plant

• จาํแนก และระบสุายพนัธุพื์ชสมนุไพร เช่น จาํแนกสายพนัธุ์

กญัชา กลุม่หมามุย่ กลุม่เจตมลูเพลงิ ขมิน้ชนั

• ระบสุายพนัธุพื์ชปลอมปนในยาผง เช่น การปนพืชสะเดา คะนา้ 

ลงในแคปซลูของฟา้ทะลายโจร

• จาํแนกเพศ เช่น พืชกญัชา แยกตวัผู ้ตวัเมีย เป็นตน้

• งานปรบัปรุงพนัธุ ์ตรวจหา Marker ท่ีสมัพนัธก์บัการผลติ

สารสาํคญั



Design and development of MassARRAY-based 
bacteriological assay 10 BACTERIAL FOODBORNE 
PATHOGENS IN A SINGLE REACTION 

Publications 



1

Select Target 
Markers

2

Design primer 

3

Optimize & 
validation 

4

Sample run 

5

Analyze data & 

 Report 

AgenaCx Account

MassARRAY System workflow 

1-4 week 1 week



ศูนยว์ิทยาศาสตรข้์าว 
ทมีวิจัยนวัตกรรมด้านเทคโนโลยชีีวภาพพชืและการเกษตร

แบบแม่นยาํ

Lifomics Co., Ltd.

Mahidol University 
Research EXperts

MassARRAY system in Thailand

ศนูยโ์อมิกสแ์ห่งชาติ 

(National Omics Center)
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lifomicsth @lifomics lifomicswww.lifomics.com


	Slide Number 1
	Genotype
	Causes for sequence (dis)similarity in biological meaning
	Slide Number 4
	Advantages of SNP Markers
	Slide Number 6
	SNP based marker applications
	Molecular marker (SNP based)
	MASSARRAY TECHNOLOGY
	MASSARRAY TECHNOLOGY
	Mass-Detection With The MassARRAY
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Cost-Effective, Targeted Genetic AnalysisRobust, Flexible, and High Throughput
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Key Highlight of MassARRAY
	Typical SNP Panel (31-plex)
	Slide Number 23
	Slide Number 24
	Slide Number 25
	CALL CLUSTER PLOT
	Slide Number 27
	MASSARRAY TECHNOLOGY
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Applications for medical plant
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42

