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Polymerase chain reaction
1) Amplification of desired gene / DNA fragment

→ manual design (product size depends on the desired amplified fragment)

2) Specific gene detection
→ automatic design (Pick primers) – specific primers anywhere along the sequence, product 200-500bp

3) Quantitative analysis (qPCR)



Quantitative (q)PCR (rt-PCR)

(wiki)

SYBR Green I



Quantitative (q)PCR (rt-PCR)



Quantitative (q)PCR (rt-PCR)
Primers:       anywhere along the sequence !

very short amplicon (product):50-150nt

but: must work perfectly (100% efficiency) → avoid regions in loops (secondary structure)

mFOLD – prediction of DNA secondary structue

mRNA NQO15´ 3´



DNA secondary structure prediction

erase everything longer than 2400nt

only 2400nt accepts



60°C

DNA secondary structure prediction



DNA secondary structure prediction
mFOLD: nastavit 60°C



NQO1:37°CNQO1:60°C



DNA secondary structure prediction
mFOLD:  60°C

NQO1: 1080-1220

Until 1440



Quantitative (q)PCR (rt-PCR)
Primers:       anywhere along the sequence !

very short amplicon (product):50-150nt

but: must work perfectly (100% efficiency) → avoid regions in loops (secondary structure)

mFOLD – prediction of DNA secondary structue

→ selection of suitable region



Practical part….
-Analyze 2400nt of your CDS sequence to find „good“ region for qPCR primers



Quantitative (q)PCR (rt-PCR)
Primers:       anywhere along the sequence !

very short amplicon (product):50-150nt

but: must work perfectly (100% efficiency) → avoid regions in loops (secondary structure)

mFOLD – prediction of DNA secondary structue

Primer3 – tool for primer design -



DNA secondary structure prediction
mFOLD:  60°C

NQO1: 1080-1220

Until 1440



Primer design-Primer3-area selection

selected area (by mfold) – from, how many bases allowed

1080-1220=140nt

NQO1: 1080-1220



primer design-Primer3-area selection

other or longer region needed: 1080,340



primer design-Primer3-area selection

other or longer region needed: 1080,340



primer design-Primer3-na vybranou oblast

other or longer region needed: 1080,340Jiná nebo Větší oblast: 1080,340

left

right

√



primer design: kvantitativní (q)PCR (rt-PCR)
Primery: nezáleží kde v rámci sekvence leží !

krátký amplikon =délka sekvence mezi primery (včetně):50-150nt

ale: musí fungovat „perfektně“ → vyhnout se místům s vlásenkou

mFOLD-predikce sekundárních struktur DNA

→ výběr „vhodné“ oblasti

Primer3-omezit na vybranou oblast

left

right
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primer design: kvantitativní (q)PCR (rt-PCR)
Primery: nezáleží kde v rámci sekvence leží !

krátký amplikon =délka sekvence mezi primery (včetně):50-150nt

ale: musí fungovat „perfektně“ → vyhnout se místům s vlásenkou

mFOLD-predikce sekundárních struktur DNA

→ výběr „vhodné“ oblasti

Primer3-omezit na vybranou oblast

→loops have to be avoided

left

right



Practical part….
- Analyze 2400nt of your sequence to find „good“ region for qPCR primers

- Try to design primers in this selected area



Quantitative (q)PCR (rt-PCR)
Primers:       anywhere along the sequence !

very short amplicon (product):50-150nt

but: must work perfectly (100% efficiency) → avoid regions in loops (secondary structure)

mFOLD – prediction of DNA secondary structue

Primer3 – tool for primer design

Check for specificity – qPCR primers should be specific



primers: (q)PCR (rt-PCR) - specificity
NCBI/Pick Primers (Primer BLAST)



primers: (q)PCR (rt-PCR) - specificity
NCBI/Pick Primers (Primer BLAST)

Copy primers from Primer3



primers: (q)PCR (rt-PCR) - specificity
NCBI/Pick Primers (Primer BLAST)

√



primers: (q)PCR (rt-PCR) - specificity
NCBI/Pick Primers (Primer BLAST)



primers: (q)PCR (rt-PCR) - specificity
NCBI/Pick Primers (Primer BLAST)

Zkopírovat nalezené primery

ok

ok



primers: (q)PCR (rt-PCR) - specificity
NCBI/Pick Primers (Primer BLAST)

Long by-produkt does not matter



Practical part….
- Analyze 2400nt of your sequence to find „good“ region for qPCR primers

- Try to design primers in this selected area

- Check the specificity of found qPCR primers



Polymerase chain reaction
1) Amplification of desired gene / DNA fragment

→ manual design (product size depends on the desired amplified fragment)

2) Specific gene detection
→ automatic design (Pick primers) – specific primers anywhere along the sequence, product 200-500bp

3) Quantitative analysis (qPCR)
→ automatic design (Primer3, mfold) – specific primers anywhere along the sequence, short product 50-150bp



1) Design primers for quantitative detections outside folded area 

and check for primers specificity

Homework 9
Work with „your“ nucleotide sequence.
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