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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)

Polymerase chain reaction - PCR
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o Denaturation at 94-96°C
o Annealing at ~68°C
e Elongation at ca. 72 °C

(wiki)



Quantitative (q)PCR (rt-PCR)




Quantitative (q)PCR (rt-PCR)

Primers:  anywhere along the sequence !

MmRNA NQO1

very short amplicon (product):50-150nt

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

mFOLD — prediction of DNA secondary structue



DNA secondary structure prediction

The UNAFold Web Server

DNA Folding Form  only 2400nt accepts

Users of this service are requested to cite:

M. Zuker

Mfold web server for nucleic acid folding and hybridization prediction.

Nucleic Acids Res. 31 (13), 3406-15, (2003)

[Abstract] [Full Text] [Supplementary Materiall [Additional Information]
Enter the sequence to be folded in the box below. All non-alphabet characters will be removed.
FASTA format may be used.

CITCAGLLU TLLLAAALDTOL TUEUAT TALAGULOTOATLLACLACALL TOOLLUT TGLAATLTICTACTITTA -
AGGTTTGCAGAGATAAACCAATAAATCCACACCGTACATCTGCAATATGAATTCAAGAAAGGAAATAGTA

CCTTCAATACTTAAAAATAGTCTTCCACAAAAAATACTTTATTTCTGATCTATACAAATTTTCAGAAGGT .
TATTTTCTTTATCATTGCTAAACTGATGACTTACTATGGGATGGGGTCCAGTCCCATGACCTTGGGGTAC erase everyt hin g lon gert han 2400nt
AATTGTAAACCTAGAGTTTTATCAACTTTGGTGAACAGTTTTGGCATAATAGTCAATTTCTACTTCTGGA

AGTCATCTCATTCCACTGTTGGTATTATATAATTCAAGGAGAATATGATAAAACACTGCCCTCTTGTGGT

GCATTGAAAGAAGAGATGAGAAATGATGAAAAGGTTGCCTGAAAAATGGGAGACAGCCTCTTACTTGCCA

AGAAAATGAAGGGAT TGGACCGAGCTGGAAAACCTCCTTTACCAGATGCTGACTGGCACTGGTGGTTTTT

GCTCTCGACAGTATCCACAATAGCTGACGGCTGGGTGTTTCAGTTTGAAAATATTTTGTTGCCTTCATCT

TCACTGCAATTTTGTGTAAATTTCTCAAAGATCTGAATTAAATAAATAAAATTCATTTCTACAGACCCAC Q .

A
Format Sequence Clear Constraints Check Constraints




DNA secondary structure prediction

The UNAFold Web Server

DNA Folding Form

Users of this service are requested to cite:

M. Zuker
Mfold web server for nucleic acid folding and hybridization prediction.

Nucleic Acids Res. 31 (13), 3406-15, (2003)
[Abstract] [Full Text] [Supplementary Materiall [Additional Information]

The DNA sequence is

linear v

Folding temperature (between 0° and 100° C)

37 60°C

Choose structure annotation: Q

® None: O p-num: O ss-count: O high-light: ‘ Enter high-light regions(s): z

L ‘ Fold DNA Clecklnput:@




DNA secondary structure prediction

mMFOLD: nastavit 60°C
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The results will be erased in 72 hours. To ask a question or to make a comment, please regist

reading previously submitted questions and comments.
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DNA secondary structure prediction

mFOLD: 60°C
THe RNA INSTITUTE

Cxa Asnoe Sanen The UNAFold Web Server

1000 1010 1020 1030 1040
. —ATCARAGCTAGAAAATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGEA \ NQO1: 1080-1220
TCGGACCT A
| Sommm————ec—cmeoe e TTCTATGGGTCTAAACT
1070 1060
1080 1050 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1:

.~ TCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATAAATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATAACCAARAATCC

\ _______________________________________________________________________________________________________________________________________________
1240 1250 1260
. —CTTAGGGABAGATGTAGAA  ————- AR
AGATGCT AGRA  \ .
TCTACGG TCTT A Unti I 1440
j ——— BAAATT GT
1280
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

. —ACACAATTTAATTCCTCTTTTTAGGGCTAAAGTTTTAGGGTACAGTTTGGCTAGGTATCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGAAAAGACTGE

SEARCH

ol




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
THe RNA INSTITUTE

Cxa Asnoe Sanen The UNAFold Web Server

1000 1010 1020 1030 1040
. —ATCARAGCTAGAAAATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGEA \ NQO1: 1080-1220
TCGGACCT A
| Sommm————ec—cmeoe e TTCTATGGGTCTAAACT
1070 1060
1080 1050 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1:

.~ TCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATAAATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATAACCAARAATCC

\ _______________________________________________________________________________________________________________________________________________
1240 1250 1260
. —CTTAGGGABAGATGTAGAA  ————- AR
AGATGCT AGRA  \ .
TCTACGG TCTT A Unti I 1440
j ——— BAAATT GT
1280
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

. —ACACAATTTAATTCCTCTTTTTAGGGCTAAAGTTTTAGGGTACAGTTTGGCTAGGTATCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGAAAAGACTGE

SEARCH

ol




Primer design-Primer3-area selection

PI‘lIlleI'3 Web version 4.0.0 - Pick primers from a DNA sequence.

disclaimer code

cautions

Select the Task for primer selection [generic M

Paste source sequence below (5'->3', string of ACGTNacgtn -- other letters treated as N -- numbers and blanks ignored). FASTA format ok. Please N-out undesirable sequence (vector, ALUs, LINEs, etc.) or use a Mispriming L ibrary (repeat
library) [NONE v|

>NM 000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQCl), transcript wvariant 1, mRNA N QO 1 ) 1080 1220
CCGCCCTTGTAGGCTGTCCACCTCARACGGGCCGGACAGGATATATARGAGAGAATGCACCGTGCACTAC A

ACACGCGACTCCCACRRGETTECAGCCEGAGCCGCCCAGCTCACCGAGAGCCTAGTTCCGECCAGEGETCE 1 O 8 O _ 1 2 2 O - 1 4 0 n t
CCCCGGCAACCACGAGCCCAGCCAATCAGCGCCCCGEACTGCACCAGAGCCATGETCGECAGARGAGCAC

TGATCGTACTGGCTCACTCAGAGAGEACGTCCTTCAACTATGCCATGARGGAGGCTGCTGCAGCGGCTTT
GAAGAAGAAAGGATGGGAGETGETGEAGTCGEACCTCTATGCCATGAACTTCAATCCCATCATTTCCAGE

Pick left primer, or use left primer below]|| [] Pick hybridization probe (internal oligo), or use oligo below Pick right primer, or use right primer below (5' to 3' on opposite strand)

| Pick Primers || Download Settings || Reset Form |

Sequence Id | | A string to identify your output.
Tarsets | |E.g. 50,2 requires primers to surround the 2 bases at positions 50 and 51. Or mark the source sequence with [ and ]: e.g. ... ATCT[CCCC]TCAT.. means that primers must flank the central

CCcCcC.

| E.g. 27 requires one primer to overlap the junction between positions 27 and 28. Or mark the source sequence with -: e.g. ... ATCTAC-TGTCAT.. means that primers must overlap the junction
between the C and T.

. E.g. 401.7 68,3 forbids selection of primers in the 7 bases starting at 401 and the 3 bases at 68. Or mark the source sequence with < and >: e.g. ... ATCT<CCCC>TCAT.. forbids primers in the
Excluded Regions | |central coce

Pair OK Region List See manual for help.

Overlap Junction List

Included Region |1l}80 120 |E . 20,400: only pick primers in the 400 base region starting at position 20. Or use { and } in the source sequence to mark the beginning and end of the included region: e.g. in ATC
{IC... TCT} AT the included region is TTC...TCT.

Start Codon Position | |

e Oligo Excluded | | selected area (by mfold) — from, how many bases allowed

Region




orimer design-Primer3-area selection

Ir 1T —_ 1T _ 1

Pair OK Region List See manual for help.

Included Region |1080 140 I |E.g. 20,400: only pick primers in the 400 base region starting at position 20. Or use { and } in the source sequence to mark the beginning and end of the included region: e.g. in ATC
g : . o
i {TTC...TCT} AT the included region is TTC...TCT.

Start Codon Position | |
Internal Oligo Excluded | |
Region
Force Left Primer Start Force Right Primer Start Pl‘imEI‘S Output

Force Left Primer End Force Right Primer End

Sequence Quality

PRIMER. FPICKING RESULTS FOR NM 000503.Z Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1l), tr:

No mispriming library specified

Min Sequence Quality D Min End Sequence Quality D Sequ . nce positions
I NO PRIMEERS FOUND —I Help
| Pick Primers || Download Settings || Reset Form |

General Primer Picking Conditions Primer3 Output other or longer region needed: 1080,340
Upload the settings from a file Prochazet .
Primer Size M'm|18 |Opt|20 |Max|23 | PRIMER PICKING RESULTS FOR NM 0005%03.2 Homo sapisns NAD(P)H quinone deshydrogenase 1 (NQOl), transcr

Primer Tm Min[570 |Opt[59.0 |Max[62.0 |Max Tm Difference |§
Product Tm Min |-10000( Opt [0.0 | Max 100000/

Mo mispriming library specified
Using l-based sequencs positions

Primer GC% Min|30.l] |Opt|50.{] |MaX|70.0 | OLIGO start len tm gc® anyv th 3" th hairpin seg
LEFT FRIMER 1325 20 57.56 50.00 0.00 0.00 0.00 AGGETACAGTTTGECTAGET
Product Size Ra[]gls 50-150 i RIGHT DRIMER 1411 20 58.80 55.00 0.00 0.00 0.00 CTGAGCAATTCCCTTCTECD
. SEQUENCE SIZE: 2601
Max 3' Stability
Number To Retum Max 3' Stabili INCLUDED RECION SIZE: 340

Max Library Mispriming (12.00 |Pair Max Library Mispriming |20.00

PRODUCT SIZE: 87, PRIR ANY TH CCMPL: 0.00, PAIR 3' TH COMPL: 0.00




orimer design-Primer3-area selection

Ir 1T —_ 1T _ 1

Pair OK Region List See manual for help.

Included Region |1l]80 140 I |E.g. 20,400: only pick primers in the 400 base region starting at position 20. Or use { and } in the source sequence to mark the beginning and end of the included region: e.g. in ATC
i {TTC...TCT}AT the included region is TTC...TCT.

Start Codon Position | |

Internal Oligo Excluded | |

Region . .

Force Left Primer Sta.rrForce Right Primer Start PI‘llIlEl"S O“tput Other or Ionger reg|0n needed' 1080’340

Force Left Primer End Force Right Primer End

Sequence Quality FRIMER PICEING RESULTS FOR NM 000%03.2 Homo sapisns NAD(P)H quinone dshydrogenase 1 (NQOl), transcrij
No mispriming library specified
Using l-based sequence positions

Min Sequence Quality |0 Min End Sequence Quality (0 Sequsr oo eioct  lon tm gc: any th 3' th hairpin seg
LEFT PRIMER 1325 20 57.9596 50.00 0.00 0.00 0.00 AGGGTACAGTTTGECTAGET

| Pick Primers || Download Seftings || Reset Form | RIGHT PRIMER 1411 20 58.30 55.00 0.00 0.00 0.00 CTGAGCAATTCCCTTCTGOD

General Primer Picking Conditions INCLUDED REGION SIZE: 340

Upload the settings from a file Prochazet. .. PRODUCT SIZE: &7, PRIR ANY TH CCMPL: 0.00, BAIR 3' TH COMPL: 0.00

Primer Size Mi|1|18 | Opt|20 | Max|23 | 1 CCGCCCTTGETAGECTGTCCACCTCARACGGECCGGACAGEATATATARGAGAGARATGECAC

Primer Tm Min[570 |Opt[59.0 |Max[62.0 |Max Tm Difference §

Product Tm Min |-10000( Opt [0.0 | Max [100000| 61 CGTGECACTACARCACGCEACTCCCACRAGGETTGCAGCCGGAGCCGCCCAGCTCACCGAGAS
Primer GC% Min [30.0  |Opt[50.0 |[Max[70.0 | | e e e e e
Product Size Ra.ngls 50-150 i 121 COTAGTTCCGGUCAGGETCGCCCCEGCRACCACGRAGCCCAGICARTCAGCGCCCCGGRCT

Number To Return Max 3' Stability (90 | | 0 vttt s s

Max Library Mispriming (12.00 |Pair Max Library Mispriming |20.00




TCGGACCT a
| som————e————ececcemm——e—ee TTCTATGGGTCTAAACT
1070 1060

1080 1050 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1:
.—TCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATAAATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATAACCARAATCC

orin

Ir 1240 1250 1260
Pair OK Region List .—CTTAGGGAAAGATGTAGRA  ————-— AR
AGATGCT AGAA \

Included Region [ TCTACGG TCTT A

N e AAATT GT
Start Codon Position 1280
Internal Oligo Excluded I eft
Region

1290 1300 1310 1320 1330 1240 1350 1260 1370 1380 1390 1400 1410 1420

Force Left Primer Start |-10( .—ACACAATTTAATTCCTCTTTTTAGGGCUTAAAGTTTTAGGGTACAGTTTGECTAGGTATCATTCAACTCTCCAATGT TCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGAARAAGACTG?

Force Left Primer End [-10(

Sequence Quality rij

LM ARLd e perde Rl S mh A A F A et e e i e e ek

Using l-based sequence positions

Min Sequence Quality |0 Min End Sequence Quality (0 Sequsr oo eioct  lon tm gc: any th 3' th hairpin seg

LEFT PRIMER 1325 | 20 57.%6  50.00 0.00 0.00 0.00 AGGGTACAGTTTGGCTAGGET
| Pick Primers || Download Settings || Reset Form | RIGHT PRIMER 1411 | 20 58.90 55.00  0.00 0.00  0.00 CTGAGCAATTCCCTTCTGCC
General Primer Picking Conditions INCLUDED REGION SIZE: 340
Upload the settings from a file Prochazet. .. PRODUCT SIZE: &7, PRIR ANY TH CCMPL: 0.00, BAIR 3' TH COMPL: 0.00

Primer Size Min|18 |Opt|20 |Max|23 | 1 CCGCCCTTGETAGECTGTCCACCTCARACGGECCGGACAGEATATATARGAGAGARATGECAC

Primer Tm Min[570 |Opt[59.0 |Max[62.0 |Max Tm Difference §

Product Tm Min |-10000( Opt [0.0 | Max [100000| 61 CGTGECACTACARCACGCEACTCCCACRAGGETTGCAGCCGGAGCCGCCCAGCTCACCGAGAS
Primer GC% Min [30.0 |Opt[500 |Max[700 |

Product Size Ra.ngls 50-150 i 121 CCTAGTTCCGGCCAGGETCGCCCCEGCARACCACGAGCCCAGCCAATCAGCGCCCCEGACT

Number To Return Max 3' Stability (90 | | 0 vttt s s

Max Library Mispriming (12.00 |Pair Max Library Mispriming |20.00




1000 1010 1020 1030 1040

. —ATCAAAGCTAGAARATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGGA \
TCGGACCT A
Y Se————————————esoe———————— TTCTATGGGTCTAAACT
1070 10&e0
1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1z

.~ TCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATARCCAAAATCC

1240 1250 1260
. —CTTAGGGRAAAGATGTAGRAR  ————— ARD

AGATGCT AGARD \

TCTACGS TCTT B
\, ——————— ARDMTT GT

1280
left
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

.—ACACAATTTAATTCCTCTTTTTAGGGCTAAAGTTTTAGGGTACAGTTTGGCTAGGTRTCATTCAACTCTCCAATGTTCT%TTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGEAAAGACTGE




1000 1010 1020 1030 1040

CATCARDMGCTAGARALATCAGATTCCTT TTTCCTTCTAACATGSTT
AGCCTEGERA \
TCGEGACCT B
|| == e TTCTATGGGTCTAAACT
1070 10&0
left >
1080 1090 1100 1110 1120 1130 1140 1150 11&0 1170 1180 1190 1200 1210 1:
T TGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATAAN T GAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATARCCARRAATC(

1240 1250 1260
.—CTTAGGGAAAGATGTAGRAA  ————— AR
AGATGCT AGRR N\
TCTACGG TCTT A
f Se———ee——osoosssses AAATT GT
1280
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

. —ACACAATTTAATTCCTCTTTTTAGGGCTARAGTTTTAGGGTACAGTTTGGCTAGGTATCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGARRAGACTGE




1000 1010 1020 1030 1040

CATCARDGCTAGAAMRATGAGATTCCTT TTTCCTTCTAACATGSTT
AGCCTEGEA \
TCGGACCT ey
\ —————————————————————————— TTCTATGGGTCTAAACT
1070 1060
left
1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1:

.~ TCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATARCCAAAATCC

1240 1250 1260
.~ CTTAGGGRAAAGATGTAGRAA  ————— AR
AGATGCT AGRR N\
TCTACGG TCTT A
Y Semee—ee—oomosse=es ARATT GT
1280
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 13590 1400 1410 1420

.—ACACAATT;PATTCCTCTTTTTAGGGCTAAAGTTTTAGGGTACAGTTTGGCTAGGTRTCATTCAACTCTCCAATGTTCTATTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGEAAAGACTGE




1000 1010 1020 1030 1040

. —ATCAAAGCTAGAARATGAGATTCCTT TTTCCTTCTAACATGTT
AGCCTGGA \
TCGGACCT A
Y Se————————————esoe———————— TTCTATGGGTCTAAACT
1070 10&e0
1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1z

.~ TCCCTGACTTGCTTTAGTTTTTAAGATTTGTGTTTTTCTTTTTCCACAAGGAATARATGAGAGGGAAT CGACTGTATTCGTGCATTTTTGGATCATTTTTAACTGATTCTTATGATTACTATCATGGCATATARCCAAAATCC

t
>

1240 50 1260
.—CTTAGG GATGTQEAQA ————— Y.

GATGCT AGRA \

TCTACGG TCTT A
\ —mmm AAATT GT

1280
1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420

.—ACACAATTTAATTCCTCTTTTTAGGGCTAAAGTTTTAGGGTACAGTTTGGCTAGGTRTCATTCAACTCTCCAATGTTCT%TTAATCACCTCTCTGTAGTTTATGGCAGAAGGGAATTGCTCAGAGAAGGEAAAGACTGE

—loops have to be avoided




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 — gPCR primers should be specific



orimers: (q)PCR (rt-PCR) - specificity

NCBI/Pick Primers (Primer BLAST)

::; NCBl Resources %] How To ™ jostovap My NCBI Sign Out
Nucleotide Nucleotide  v/|| =
Advanced Help
FASTA ~ Send: - )
Change region shown -
Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, —
Customize view hd
MmRNA
GenBank  Graphics Analyze this sequence
>NM_000803.2 Homo sapiens NAD(P)H guinone dehydrogenase 1 (NQOl), transcript Run BLAST
variant 1, mBNA I Pick Primers I
OGO T TGTAGGCTETCCACCTO AR ACGEGOCEEACAGGATATATAAGRGAGAATGCACCAETGOACTAC
ACACGCGACTCCCACEAGETTGCAGTCGGAGCCECCCAGC TCACCGAGAGCCTAGTTCCGECCAGEETOG Highlight Sequence Features

CCCCGGCRAACCACGRAGCCCAGCCARTCAGCGCCCCGEACTGCACCAGAGCCATGETCGECAGALGAGTAC
TGATCGTACTGGCTCACTCAGRGAGGACGTCCTTCARCTATGCCATGAAGEAGEFCTGCTGCAGCEECTTT
GALGARAGRANGEATGEEGAGETGETGEAGTCGGACCTCTATGCCATGRAACTTCALATCCCATCATTTCCAGR

Find in this Sequence




orimers: (q)PCR (rt-PCR) - specificity

NCBI/Pick Primers (Primer BLAST)

» NCEI/ Primer-BLAST: Finding primers specific to your PCR template (using Primer3 and BLAST).

Tips for finding specific primers

Range

From To

Reset page Save search parameters Retrieve recent resulis Publication
PCR Template
Enter accession, gi, or FASTA sequence (A refseq record is preferred) &) Clear
NM 000903.2
Forward primer |
Reverse primer |
Or, upload FASTA file Prochazet
Primer Parameters
Use my own forward primer | AGGGTACAGTTTGGCTAGGT dQ  Clear
(5'-=3" on plus strand) -
Use my own reverse primer |GTGAGCAA1TCGCTFCTGCG "I'Q—W
(5'->3"' on minus strand) -
Min Max
PCR product size 170 | [1000 |
# of primers to return 10




primers: (q)PCR (rt-PCR) - speci

ficity

NCBI/Pick Primers (Primer BLAST)

Note: Parameter values that differ from the default are highlighted in yellow
Primer Pair Specificity Checking Parameters

Specificity check Enable search for primer pairs specific to the intended PCR template &)

Search mode [ Automatic vie

Database [Refseq mRNA vie

Exclusion [ ] Exclude predicted Refseq transcripts (accession with XM, XR prefix) [ 1 Exclude uncultured/environmental sample sequences
Organism 9606

Enter an organism name (or organism group name such as enterobacteriaceae, rodents), taxonomy id or select from the suggestion list as you type. *]

Add more organisms
Entrez query (optional) |

)

Primer specificity stringency  primer must have at least total mismatches to unintended targets, including

at least mismatches within the last bps at the 3'end. &

Ignore targets that have or more mismatches to the primer. &

Max target size

Splice variant handling

(Get Pﬂm‘ | [] Show results in a new window ] Use new graphic view &)

p Advanced parameters Note: Parameter values that differ from the default are highlighted in yellow




orimers: (q)PCR (rt-PCR) - specificity

NCBI/Pick Primers (Primer BLAST)

» NCBI/ Primer-BLAST : results: Job id=3tQBxuvtSkXBe_x-8RTY TIsFyX6mFtJjpw more...

Input PCR template NM 000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

Range
Specificity of primers
Other reports

primers may not be specific to

P Search Summary

©Graphical view of primer pairs
v ia

NM_000903.2: 0..2.6K (2.6Kbp) ~ | Find: (O (=
2,186

palals) telsls] a8 s ]
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orimers: (q)PCR (rt-PCR) - specificity

NCBI/Pick Primers (Primer BLAST)

» NCBI/ Primer-BLAST : results: Job id=3tQBxuvtSkXBe_x-8RTY TIsFyX6mFtJjpw more...

Input PCR template NM 000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA
Range 1- 2601
Specificity of primers primers may not be specific to the input PCR template as targets were found in selected database:Nucleotide collection (nt) (Organism limited to Homo sapiens)...help on specific primers
Other reports b Search| Summa

©Detailed primer reports

Primer pair 1 ATools~ T [ FTracks & 7 v

Sequence (5'->3") Template strand Length Start Stop Tm GC% Self complementarity Self 3' complementarity e S £ 0 200
Forward primer AGGGTACAGTTTGGCTAGGT Plus 20 1325 1344 5796 50.00 4.00 0.00 -
Reverse primer CTGAGCAATTCCCTTCTGCC Minus 20 1411 1392 5890 55.00 4.00 1.00
Product length 87
Products on intended target O k "
=NM_000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

»
product length = 87
Forward primer 1 AGGGTACAGTTTGGCTAGGT 20
Template 1325 o 1344 |2.20@ [2.300 [2.400 |2.508
Q Tracks shown: 4/13

Reverse primer 1 CTGAGCAATTCCCTTCTGCC 20
Template 1411 e e . 1392

Products on allowed transcript variants O k
=NM_001286137 1 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 4, mRNA




orimers: (q)PCR (rt-PCR) - specificity

NCBI/Pick Primers (Primer BLAST)

Primer-BLAST

» NCBI/ Primer-BLAST : results: Job id=3tQBxuvtSkXBe_x-8RTY TIsFyX6mFtJjpw more...

Input PCR template NM 000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA
Range 1- 2601
Specificity of primers primers may not be specific to the input PCR template as targets were found in selected database:Nucleotide collection (nt) (Organism limited to Homo sapiens)...help on specific primers
Other reports P Search Summary

®Detailad nrimar ranarte
Products on potentially unintended templates
=XM_017028426.1 PREDICTED: Homo sapiens PR domain 15 (PRDM15), franscript variant X12, mRNA

A Tools » |#Tracks 2 ?-

G20 ] Long by-produkt does not matter P TR e—s— P o ————.

Reverse primer CTGAGCAATTCCCTTCTGCC
Template 2047 L. CT.G. B e e 2028 50.00 4.00 0.00 -
9500 4.00 1.00

Reverse primer 1 CTGAGCAATTCCCTTCTGCC 20
Template 780 G...C...GC......... T 799

X
=XM_011529676.2 PREDICTED: Homo sapiens PR domain 15 (PRDM15), franscript variant X6, mRNA

X
product length = 1268
Reverse primer 1 CTGAGCAATTCCCTTCTSCC 20
Template 2048  ..CT.G..A........... 2029 |2.200 [2.300 [2.400 |2.500
Reverse primer 1 CTGAGCAATTCCCTTCTGCC 20 7" & Tracks shown: 4/13
Template 781 G...C...GC......... T 800

=XM_017017253.1 PREDICTED: Homo sapiens NLR family, pyrin domain containing 6 (NLRP6), transcript variant X3, mRNA

product length = 1836
Reverse primer 1 CTGAGCARATTCCCTTCTGCC 20




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 gPCR 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




Homework 9

Work with ,,your” nucleotide sequence.

1) Design primers for quantitative detections outside folded area

and check for primers specificity
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