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Simultaneous detection and relative c
of GMO by ligation-dependent prc
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Background:

- Principles of the ligation-dependent probe amplif
- Advantages of the LPA technique for the ro

Development of an LPA syste
- Criteria for the design of LPA prc

- Specificity and sensitivity te

- Assessment of the quanti
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European Network on Safety Assessment of
Genetically Modified Food Crops (ENTRANSFOOD

“Multiplexing of qualitative (quantitati
necessity, because the number of GM
already high and steadi

Miraglia et al. / Foa
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Ligation-dependent probe amplification; LPA

Simultaneous detection and relative qua
of various DNA target seque




Bavarian Health and F
Safety Autha

LPA Reaction: Ligation
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LPA Reaction: Amplification
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LPA Reaction: Detection
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Applications: Clinical diaghostics

Relative quantification of 40 nucleic acid sequences by mulitplex
ligation-dependent probe amplification. Schouten et al. (2002)
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Advantages for the routine testing

e Suitable for the simultaneous detection and relativ
quantification of multiple DNA targets
- Detection of GMO-specific sequences and taxon-specifi
- Normalization of signal intensities

e Modularity
- Design of further probes to broaden t
- Forthcoming GMO authorizations /

e Detection via capill
- Requires no further
- Robust, autom
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Comparison to alternative approaches

e Application of biosensors or DNA-Arrays
- Complex detection technologies
- Difficult automation

e Detection of previously amplified (multi
- No modularity, cannot be arbitrarily comple
- Analyses are not quantitative

e Application of hybridization
- Requires prior amplification o

- Competitive amplified pr
quantifications in relati
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Design of LPA probes

- Length and thermodyn
- Analogies with non-
- Intra- and/or i
- Range of
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GMO detection system
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LPA system: Specificity

96 Lel

102 HMGa

Sample 1:
- Conventional soya DNA
- Conventional maize DNA
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96 Lel
102 HMGa
106 RRS
112 MONS810

Sample 2:
- Roundup ready soya (2%)
- Maize MON810 (2%)
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LPA system: Sensitivity

102 HMGa

Probe 3:
- Roundup ready soya (5%)

112 MON810

Probe 4:
- Roundup ready soya (0.1%)
- Maize MON810 (5%)
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LPA system: Quantitative properties

Calibration line:
Maize MONS810

y = 1,2369x
R*=0,9854
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Calibration line:

y = 0,7412x

Roundup ready soya R? = 0,9978

3 4
GMO content [%]
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Summary

e Design and synthesis of LPA probes
- Criteria for the design were widely defined
- Suitability of chemically synthesized LPA probes wa

e Modularity
- Avoidance of interactions between pro
- Extension with additional probes to

e Detection
- Qualitative detection o

- Further studies ar
quantitative pr
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