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TD n˚5 - PCR

Exercice 1 : 
A biologist wants to amplify a DNA fragment using PCR. He uses two primers with the following sequences:
· Primer 1 (forward): 5'-ATGCGTAGCTGATC-3'
· Primer 2 (reverse): 5'-GCTTACGGTACGTA-3'
The PCR conditions are as follows:
· Denaturation temperature: 95°C
· Extension (polymerization) temperature: 72°C
· MgCl₂ concentration: 2 mM
Questions:
1. Calculate the melting temperature (Tm) of both primers.
2. Propose an optimal annealing temperature (Ta) for this reaction.
3. What would happen if the chosen annealing temperature were too low (e.g., 40°C)? And if it were too high (e.g., 70°C)?
4. Which primer would be the least stable if the salt concentration were decreased? Justify your answer.
Exercice 2 :
5’-GAGGCGCGGTCCGCACTGCGCAGGCGTAGAGCTCTGCGCTGAGTTGTAGTTAGCGCCTTCTC-3’
3’-CTCCGCGCCAGGCGTGACGCGTCCGCATCTCGAGACGCGACTCAACATCAATCGCGGAAGAG-5’
We want to amplify by PCR the DNA fragment described above from base number 5 to base number 62.
a) Draw and orient the 20-nucleotide primer that will anneal to the upper strand.
b) Draw and orient the 20-nucleotide primer that will anneal to the lower strand.
c) Diagram the first PCR cycle.
d) Diagram the fate of these products during the second cycle.
Exercice 3 :
Customs officers at a French port have been instructed to discard any genetically modified products. They intercept a shipment of fresh products (tomatoes, grapefruits, corn, and soybeans) arriving from the United States. These products may have been obtained from genetically modified plants containing a gene conferring resistance to an herbicide. The customs officers therefore want to verify whether the products in this shipment contain this gene or not.
To do this, DNA from a sample of each of these products is extracted and analyzed by PCR.
1) Among the four oligonucleotides below, which ones seem appropriate to use to amplify by PCR the region of the gene indicated in Figure 1?
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Cjarifi
A) 5’ GGAAATCTGTGGGCATTGTG 3’
B) 5’ ATGCATAACATCAGGGACATT 3’
C) 
5’ AATGTCCCTGATGTTATGCAT 3’
D) 5’ CACAATGCCCACAGATTTCC 3’


After amplification, the PCR products are loaded onto an electrophoresis gel and visualized. The results are shown in Figure 2.
2) What is the expected size of the PCR product in an organism carrying the herbicide-resistance gene?
3)Describe and interpret each result.
4)What hypothesis (or hypotheses) could you propose to explain the results obtained for corn?
5)How could you experimentally verify these hypotheses?




Figure 1 : Séquence d’une partie du gène de résistance à l’herbicide recherché
5’ - - - - GG AAA TCT GTG GGC ATT GTG ACC ACC ACG AGA GTG AAC CAT GCC ACC CCC AGC GCC GCC TAC GCC CAC TCG GCT GAC CGG GAC TGG TAC TCA GAC AAC GAG ATG CCC CCT GAG GCC TTG AGC CAG GGC TGT AAG GAC ATC GCC TAC CAG CTC ATG CAT AAC ATC AGG GAC ATT	3’

Figure 2 : Représentation du gel d’électrophorèse après migration.




1- Contrôle négatif (organisme sans gène
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de résistance) 2- Tomate
3- Pamplemousse
4- Soja
5- Maïs
6- Marqueur de masse moléculaire
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