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Canadian Grain Commission

The CGC:

= |s the regulator of Canada’s grain handling industry
= |s the official certifier of Canadian grain

= Conducts research into grain quality
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The Grain Research Laboratory

The GRL:

= Conducts research to understand grain quality and
grain safety factors

= Develops methods and tests for measuring and
evaluating grain quality and grain safety

= Monitors grain in Canada’s grain handling system for
quality and safety

Variety Ildentification in the GRL

Wheat
= Marketed by class — designated varieties

= DNA methods to complement protein-based
variety monitoring of hexaploid wheat

= DNA methods to monitor variety composition of
durum shipments

Barley
= Certify varietal purity of malting barley cargos
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Microsatellite methods

= Multiplexed marker sets
* published sources
* tailed primers

+ Li-Cor DNA analyzers

= Single kernel analyses
+ 96-well plate format DNA extraction

Microsatellite methods

Malting barley varietal purity
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Microsatellite methods

Malting barley varietal purity
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Microsatellite methods

Malting barley varietal purity
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Microsatellite methods

Malting barley varietal purity
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Microsatellite methods

Challenges for barley variety 1D

Variety Pedigree

'CDC PolarStar OlU003/CDC Kendall (bx)
‘Norman’ Selection from CDC Kendall
‘Merit 16’ Merit//Merit/2B95-8129
‘Merit 57’ Merit//Merit/2B94-5744
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Microsatellite methods

Durum wheat monitoring
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Microsatellite methods

Hexaploid wheat analysis
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Microsatellite methods

Hexaploid wheat analysis
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SNP. Research

SNP-based markers
= | ess user intervention
= Higher throughput

= Quantitative analyses
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SNP. Research

Ground sample analysis — barley

Real-time PCR with a bulk sample
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SNP. Research

Ground sample analysis — barley

Real-time PCR with a bulk sample
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SNP. Research

16 markers x 2 alleles x 3 reps = 96 wells

Ground sample analysis — barley

SNP Research
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16 markers x 2 alleles x 3 reps = 96 wells

page 11

MARKER Frequency
AFAEERRE 0.7
R***2 1.6
MFxFA*] 100.0
ARrrxg 2.6
MrAAAD 0.4
A***g 99.7
IS 0.4
[ Uiskaaiadal] 100.0
AFFFED 97.8
AFFFF] 99.3
BrxxrRg 1.3
A**3 98.5
N**1 0.5
A***5 0.0
Mrrreke] 0.3

ESTIMATED SAMPLE COMPOSITION

AC Metcalfe 1.48 (0.05)
CDC Copeland 98.06 (0.05)
Harrington 0.46 (0.02)

SNP Research

16 markers x 2 alleles x 3 reps = 96 wells

MARKER  Frequency
AFFAAHKE 0.7
R***2 1.6
[ Uiakataiad § 100.0
AT 2.6
MFHAxxD 0.4
A***g 99.7
AFFHHG 0.4
Mx**HxQ 100.0
AFFXXD 97.8
AFFX] 99.3
Brxrxg 1.3
A**3 98.5
N**1 0.5
A***5 0.0
MR 0.3

ESTIMATED SAMPLE COMPOSITION

AC Metcalfe 1.48 (0.05)
CDC Copeland 98.06( (0.05)
Harrington 0.46 (0.02)
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SNP Research

Ground sample analysis — blind samples
AC CDC CDbC
Sample Metcalfe Copeland Kendall Harrington Stein Legacy
Actual 92 4 2 2
Estimated
B Actual 2 94 2 2
Estimated
c Actual 2 96 2
Estimated
D Actual 94 1 2 1 2
Estimated
E Actual 2 94 2 2
Estimated
= Actual 2 2 2 94
Estimated

SNP Research

Ground sample analysis — blind samples
AC CDC CDC CDC
Sample Metcalfe Copeland Kendall Harrington Stein Legacy Dolly
A Actual 92 4 2 2
Estimated | 92 .6 4.1 1.9 14
B Actual 2 94 2 2 -
Estimated 2.5 94.9 1.2 0.9 0.5
c Actual 2 96 2
Estimated 2.3 96.4 1.3
D Actual 94 1 2 1 2
Estimated | 94.7 0.9 2.0 1.2 1.3
E Actual 2 94 2 2
Estimated 2.3 94.8 1.8 1.2
F Actual 2 2 2 94
Estimated 2.4 1.6 2.3 93.8
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SNP Research

Ground sample analysis — blind samples
AC CDC CDC CcDC
Sample Metcalfe Copeland Kendall Harrington Stein Legacy | Dolly
Actual 92 4 2 2
Estimated | 926 4.1 1.9 14
B Actual 2 94 2 2 -
Estimated 25 94.9 12 0.9 0.5
c Actual 2 96 2
Estimated 2.3 96.4 1.3
D Actual 94 1 2 1 2
Estimated 94.7 0.9 2.0 1.2 1.3
E Actual 2 94 2 2
Estimated 2.3 94.8 1.8 1.2
E Actual 2 2 2 94
Estimated 2.4 1.6 2.3 93.8

SNP. Research

OpenArray for wheat variety 1D
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SNP Research

33 nL volume
II Hydrophobic

Hydraphilic
3072 through-holes
48 subarrays

64 holes per subarray

SNP Research

OpenArray for wheat variety ID

2 samples (kernels) per subarray

33 nL volume 96 kernels per plate
| Hydrophobic 32 SNPs per kernel

2, | Hydrophilic

Y
3072 through-holes \
48 subarrays A
64 holes per subarray \\
\
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SNP. Research

OpenArray — imaging

& \/ic

SNP Research

OpenArray — automated genotyping

Scatter Plot for 3A-118
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SNP Research
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SNP Research

Wheat variety identification by SNP profile
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