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Oat Nursery in Tetonia, Idaho, USA



Current oat sequences

Transcriptome (ESTs)
540, 242 contigs

Consensus Map

SNP markers

Gene “fishing”



Traits of interest

Agronomic
Height
Lodging

Milling
Groat
Ease of dehulling
Color
Hairy

Disease
Crown rust
Stem rust
BYDV

Nutrition
Beta glucan
Xyloglucan
Alpha Tocopherol
Gamma Tocopherol
Alpha Tocotrienol
Gamma Tocotrienol
Total Tocopherol
Avenanthramide
Linoleic Acid 

Abiotic Stress
Drought
Aluminum toxicity 



Crown Rust Partial Resistance

PAL (Phenylalanine ammonia-lyase)

Search NCBI

EST Sequence of related 
species PAL

Genomic Sequence of oat PAL

Full length  or partial EST Sequence of oat PAL

Search oat transcriptome 

or
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Aluminum toxicity
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Aluminum tolerance pathway

Adriano Schneider
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Aluminum tolerance genes

Gene CDS Coverage Function

Aluminum Malate Transporter 
(ALMT1)

100% Malate transporter

Aluminum sensitive 1 (ALS1) 80% ABC Transporter

Aluminum sensitive 3 (ALS3) 92% ABC Transporter

ART1 40% Transcription factor

Multi-drug and toxic compound 
extrusion (MATE1)

90% Citrate transporter

Multi-drug and toxic compound 
extrusion (MATE2)

100% Citrate transporter

STAR1 93% ABC Transporter

STAR2 90% ABC Transporter

STOP1 20% Transcription factor



ALMT1 in NCBI



ALMT1 in CORE BLAST



ALMT1 in CORE BLAST



Cloning ALMT1

Design ‘fishing primers’ based on CDS

PCR‐amplify full‐length gene,
purify from gel and clone

http://www.genomics.agilent.com/files/Media/PID96_P2.j
pg

Plasmid check Internal primer check



Sequencing ALMT1

A

C

D

A. strigosa AA

A. canariensis DD

A. ventricosa CC



ALMT1 sequence comparison 

UFRGS 17 (tolerant)

UFRGS 930598 (sensitive)



Genomic PCR vs cDNA PCR
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POSTER P36:
Quantitative Trait Loci in the UFRGS17/UFRGS930598 

oat population controlling aluminum tolerance.
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Molecular Pathways

Glucose

Amyloplast Golgi

Fiber
Starch

Xyloglucan

Beta glucan

Soluble Fiber (β-glucan)
In-soluble Fiber (Xyloglucan)
Fatty acid (Linoleic Acid)

Pyruvate

Oleic Acid

Linoleic Acid
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Glucose

Amyloplast Golgi

Fiber
Starch

Xyloglucan

Beta glucan

Soluble Fiber (β-glucan)
In-soluble Fiber (Xyloglucan)
Fatty acid (Linoleic Acid)

Pyruvate

Oleic Acid

Linoleic Acid

CslH1

CslC9

FAD2



Gene discovery in oat

CslH1

CslC9

FAD2
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CslH1
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