Reliability and cost

Dr. Kristina Gruden

National Institute of Biology
Department of Biotechnology and Systems Biology
Ljubljana, Slovenia



Overview

GMO detection in highly processed samples
PCR setup for reliable results
automatisation in GMO detection

different apparatus on the market
different chemistries in real -time PCR
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sowann Highly processed samples

/A New DNA extraction methods
A Improved quantification - SIMQUANT
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A~single copies
AMPN statistics

Amultiple copies
AStandard curve



oo Reliability of quantification

Reference gene copy no. Transgene copy no.



Reliability of quantification

Efficiency of amplification:

Sample/reference material

Efficiency of Ct Copy number
sample amplif. |value estimation
0.8 21.1 12750
0.85 20.2 23300
0.9 19.4 40000
0.95 18.6 65000
1 17.9 100000

Efficiency of reference material amplification is 0.9
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Reliability of quantification

Theoretical case of quantification of 5% RoundUp Ready soybean sample.

Standard curve efficiency = 1.0

REFERENCE GENE TRANSGENE GMO % ESTIMATE
Estimation of Estimation of

Eff. expected the initial copy | Eff. expected the initial copy

(amplicon) Ct number (amplicon) Ct number % of GMO

1.20 19.44 282095 1.20 23.23 20260 7.18

1.15 20.02 188227 1.15 23.93 12490 6.64

1.10 20.65 121215 1.10 24.69 7380 6.09

1.05 21.35 74962 1.05 25.52 4155 5.54

1.00 22.11 44250 1.00 26.43 2213 5.00

0.95 22.95 24752 0.95 27.43 1105 4.46

0.90 23.87 13004 0.90 28.54 512 3.94

0.85 24.91 6346 0.85 29.78 217 3.42

0.80 26.07 2838 0.80 31.17 83 2.92

The % of GMO was calculated assuming that the PCR efficiency of transgene araplicemecies specific(,,

gene changing paralelely
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Reliability of quantification

Alnhibitors effect different tests differently
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Reliability of quantification

Theoretical case of quantification of 5% RoundUp Ready soybean sample.

Standard curve efficiency = 1.0

SPECIES SPECIFIC GENE TRANSGENE GMO % ESTIMATE
Estimation of Estimation of % of GMO, varying
Eff. expected the initial copy | Eff. expected the initial copy eff. of species
(amplicon) Ct number (amplicon) Ct number % of GMO | specific gene only*
1.20 19.44 282095 1.00 26.43 2213 7.18 0.78
1.15 20.02 188227 1.00 26.43 2213 6.64 1.18
1.10 20.65 121215 1.00 26.43 2213 6.09 1.83
1.05 21.35 74962 1.00 26.43 2213 5.54 2.95
1.00 22.11 44250 1.00 26.43 2213 5.00 5.00
0.95 22.95 24752 1.00 26.43 2213 4.46 8.94
0.90 23.87 13004 1.00 26.43 2213 3.94 17.01
0.85 24.91 6346 1.00 26.43 2213 3.42 34.86
0.80 26.07 2838 1.00 26.43 2213 2.92 77.96

* The % of GMO was calculated assuming that the PCR efficiency of transgene amplicon is equal to the efficie
of the standard curve (=1.0) and only the efficiency of the species specific gene is changing (‘9
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s Reliability of quantification

A Practical strategies prepared on how to handle
this:

Internal PCR controls, efficiency controls

A raw material samples
A prossesed materials
A best analytical approach



s Automatisation in GMO detection

Reliability satisfactory
Cost efficient only for high througbut labs
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