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_Nucleotide bioinformatics II1“

Retrieving nucleotide sequences from databases (Genbank/NCBI)

Feature analysis: statistics, reverse complement, restriction analysis
Translation, identifying open reading frame

PCR primer design, rt-PCR

Secondary structure prediction

Sequence comparison, unknown sequence identification

Single Nucleotide Polymorphisms

DNA sequencing

Gene expression

microRNA

Genomes....



Polymerase chain reaction

Polymerase chain reaction (PCR) —— amplification of required gene, between two primers
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Polymerase chain reaction (PCR) (article) | Khan Academy



https://www.khanacademy.org/science/ap-biology/gene-expression-and-regulation/biotechnology/a/polymerase-chain-reaction-pcr
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Usage:
»PCR (fragment amplification, gene detection, expresion quantification, mutagenesis...)

»reverse transcriptiod (oligo(dT), hexamers..)

»sequencing
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Polymerase chain reaction

Polymerase chain reaction (PCR) —amplification of required gene, between two primers
Synthesis: 5> 3’

‘;\-

RN

Reqiow 4o e copred

X
Templode | EEREERE EEER RN e T L

!
R HEEREEEEETE FERLEEE

. , %
O B B LR RNy




Polymerase chain reaction

Taking into consideration the information above, primers
should generally have the following properties:

Length of 18-24 bases.

40-60% G/C content.

Start and end with 1-2 G/C pairs.
Melting temperature (Tm) of 50-60°C.

Primer pairs should have a Tm within 5°C of each other.

Primer pairs should not have complementary regions.

Formace dimeri
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Polymerase chain reaction

1) Amplification of desired gene / DNA fragment

—> manual design

Double stranded DNA template

S NN NN A G IO CTGEAGTTTECAGTEGA M N P ™ 1 GO T AAGAGCCGACCACAA AN 5
1 NI SGTCAGGACCTC mccfcmmwcﬂ:ﬂnmmnmn Kbt i e

Single strands of the DNA template
5 NN A TCC TECAC TTTECAGTGE " o o e e N A A A CE TAAGAGC CEACCACAA AN NN 3

O TTCCATTCTCGEC TEETET 5

: 5 CAGTCCTGOACTTTGCAGTGE m—
3 M S CTCAGGROC TCARACGTCAL Co MMM MM MMM CTTCCATTC TCGGC TGATGT s sm i s
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Polymerase chain reaction

1) Amplification of desired gene / DNA fragment

—> manual design:

»design (short) primers for amplification of the following sequence:

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3°
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Polymerase chain reaction

1) Amplification of desired gene / DNA fragment

—> manual design:

»design (short) primers for amplification of the following sequence:

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3°
3 -TACGGGAAAGNNNNNNNNNnNNNNNATTTAGGGCG-5"
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Polymerase chain reaction

1) Amplification of desired gene / DNA fragment

—> manual design:

»design (short) primers for amplification of the following sequence:

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3°
ATTTAGGGCG-5

5 - ATGCCCTTTC-
3 -TACGGGAAAGNNNNNNNNnNnNnNNNNATTTAGGGCG-5"



HHHH <L3AERE
Polymerase chain reaction OO anaes

1) Amplification of desired gene / DNA fragment

—> manual design:

»design (short) primers for amplification of the following sequence:

5-ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’
ATTTAGGGCG-5 R_primer: GCGGGATTTA

F_primer: ATGCCCTTTC

5 ATGCCCTTTC-
3 -TACGGGAAAGNnNnnnnnnnnNNNNATTTAGGGCG-5"

when you have the final primers they must be written in the correct direction 5°-3" |



HHHH <L3AERE
Polymerase chain reaction OO anaes

1) Amplification of desired gene / DNA fragment

— manual design:

» design (short) primers for amplification of the following sequence:

5-ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’

R_primer: GCGGGATTTA
reverse complement:

5'-GCGGGATTTAnnnnnnnnnnnnnnGAAAGGGCAT-3° b
reverse
(3-TACGGGAAAGNNnnNnnnnnnnnnnATTTAGGGCG-5")




HHHH <L3AERE
Polymerase chain reaction OO anaes

1) Amplification of desired gene / DNA fragment

— manual design:

» design (short) primers for amplification of the following sequence:

5-ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’

—» R_primer: GCGGGATTTA

reverse complement:
5'.-GCGGGATTTAnnnnnnnnnnnnnnGAAAGGGCAT-3" b
reverse

(3-TACGGGAAAGNNnnNnnnnnnnnnnATTTAGGGCG-5")
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Polymerase chain reaction

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward)

— R (reverse)

Aim: amplification of the specific product
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Polymerase chain reaction OO anaes

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward)

— R (reverse)

Aim: amplification of the specific product

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1),
transcript variant 1, mRNA
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA




HHHH <L3AERE
Polymerase chain reaction OO anaes

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward) - re-write sequence from the beginning cca 20nt

—R (reverse) B8 CTCGGCAGARGAGCACT

Aim: amplification of the specific product

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1),
transcript variant 1, mRNA
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA




HHHH <L3AERE
Polymerase chain reaction OO anaes

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward) - re-write sequence from the beginning cca 20nt

R (reverse) BR8GTCGGCAGAAGAGCACT

->check the primer (Tm) - OligoCalc
Aim: amplification of the specific product

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1),
transcript variant 1, mRNA
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA




Polymerase chain reaction

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward) - re-write sequence from the beginning cca 20nt

_ R (reverse) ATGGTCGGCAGAAGAGCACT (Tm= 60.5°C)

->check the primer (Tm) - OligoCalc
Aim: amplification of the specific product

Oligo Cale: Oli Calculator
Ent

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), mﬂmm

transcript variant 1, mRNA n
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG —_———
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT P — o
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC e — % o]
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG sy s
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT ) ") p—] f—
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT e MY
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG T

ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA

delfak Kealimol
deltas 425 8| cal("Kemol)




OligoCalc:

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleofide Sequence Below

0D calcufations are for single-stranded DNA or RNA

MNucleotide base codes

ATG TC G&EC AGR AGA GCA CT

Reverse Complement Strand(5' to 3") is:
AGT GCT CIT CTz CCG ACC AT

3" modification (if any) Select molecule

v| |ssDNA v|

Measured Absorbance at 260 nanometers

3' meodification (if any)
| vl|

50| mM Salt (Ma®)

* ((cuetre |(‘sven et | siast ) mioa )

Physical Constant~ Melting Temperature (Ty) Calculations

Length: Molecular Weight: | 6191.17 GC content: | 550 1 538 ?Mic}
1 ml of a sol'n with an Absorbance of 1| at 260 nm 2 60.5 (Salt Adjusted)
is microMolar 2 and contains | 2?.1| micrograms. 2 96.11] °C (Nearest Neighbor)
Thermodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.
Rink | 33.404| cal(*K*mol) deltaH | 164.4| Kcalimel
deltaG | 27.3| Kcaliml deltas | 425.8| cali(*K*maol)

Deprecated Hairpin/self dimerization calculations

5 % (Minimum base pairs required for single primer self-dimerization)

4 %|(Minimum base pairs required for a hairpin)
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Polymerase chain reaction OO anaes

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward) ATGGTCGGCAGAAGAGCACT (Tm= 60.5°C)

— R (reverse) - reverse complement sequence (SMS)

Aim: amplification of the specific product

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydro
transcript variant 1, mRNA

ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACT.
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTA
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTT

Format Conversion
-Combine FASTA
-EMEL to FASTA

-EMBL Featurs Extractor
-EMBL Trans Extractor
~Filter DNA

~Filter Pratein

-GanBank to FASTA
-GanBank Festure Exractor
-GenBank Trans Extractor

Sequence Manipulation Suite:
Reverse Complement

Reverse Complement converts a DNA sequence into its reverse, complement, or reverse-complement counterpart.
sequence if it contains an ORF on the reverse strand.

Paste the raw sequence or one or more FASTA sequences into the text area below. Input limit is 100,000,000 charz
CGCCTGGRGAATATTTGEGATGAGACACCACTGTATTTTGCTCCARGCAGCCTCTTTGACC
TRRACTICC

ACGCAGEATTCTTAATGRARRARACAGCTACAGCATGAGCCAGARANCARGARATTTGGCCT
TICTGIGGE
CCATCACTTGGGCARGTCCATCCCARCTGACARCCAGATCAARGCTAGRARATGR (v

-Window Extractor DNA
~Window Extractor Protein

Submit || Clear || Reset |

= |reverse-complement v

GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATAT TCTGGCTGAACARR A A o LG AT e o mimeint P e it
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG

CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA




Polymerase chain reaction

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward) ATGGTCGGCAGAAGAGCACT (Tm= 60.5°C)

— R (reverse) - reverse complement (SMS)

Aim: amplification of the specific product

>NM 000903.2

:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1),

transcript variant 1, mRNA

ATGGTCGGCAGA]

CAATCCCATCAT
GAGTCIGTTCTG
CCGCAGACCTTG
TGAGCGAGTGTT
AAGAAGGCRAGTG
ACATGAATGTEA
TCAACTGACATA
CGCCTGGAGAAT]
AGGCAGGATTCT
CCATCACTTGGG

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQOl), transcript variant 1, mRNA _

TCATTTTCTAGCTTTGATCTGGTTGTCAGTTGGGATGGACTTGCCCAAGTGATGGCCCAC
AGAAAGGCCAAATTTCTTGTTTTTCTCCTCATCCTGTACCTCTTTTTTCATTAAGAATCC
TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA
AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT
GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT
GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA
7 GCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC
. XTACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA
GACTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC




Polymerase chain reaction Les s T TTTT

1) Amplification of desired gene / DNA fragment
—> manual design: 2 primers — F (forward) ATGGTCGGCAGAAGAGCACT (Tm= 60.5°C)

— R (reverse) - reverse complement
-> re-write sequence from the beginning cca 20nt

Aim: amplification of the specific product TCATTTTCTAGCTTTGATCT

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQOl), transcript variant 1, mRNA _
TCATTTTCTAGCTTTGATCTGGTTGTCAGTTGGGATGGACTTGCCCAAGTGATGGCCCAC

AGAAAGGCCAAATTTCTTGTTTTTCTCCTCATCCTGTACCTCTTTTTTCATTAAGAATCC

TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA

AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT

GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT

GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA

CATGGAGCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC

TTTGTCATACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA

GCCTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC

TGCGGCTTCCAGCTTCTTTTGTTCAGCCACAATATCTGGGCTCAGATGGCCTTCTTTATA

AGCCAGAACAGACTCGGCAGGATACTGAAAGTTCGCAGGGTCCTTCAGTTTACCTGTGAT
GTCCTTTCTGGAAATGATGGGATTGAAGTTCATGGCATAGAGGTCCGACTCCACCACCTC
CCATCCTTTCTTCTTCAAAGCCGCTGCAGCAGCCTCCTTCATGGCATAGTTGAAGGACGT
CCTCTCTGAGTGAGCCAGTACGATCAGTGCTCTTCTGCCGACCAT




Polymerase chain reaction Les s T TTTT

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward) ATGGTCGGCAGAAGAGCACT (Tm= 60.5°C)

— R (reverse) - reverse complement
-> re-write sequence from the beginning cca 20nt

Aim: amplification of the specific product TCATTTTCTAGCTTTGATCT

—>check the primer (Tm) - OligoCalc

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQOl), transcript variant 1, mRNA _
TCATTTTCTAGCTTTGATCTGGTTGTCAGTTGGGATGGACTTGCCCAAGTGATGGCCCAC

AGAAAGGCCAAATTTCTTGTTTTTCTCCTCATCCTGTACCTCTTTTTTCATTAAGAATCC

TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA

AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT

GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT

GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA

CATGGAGCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC

TTTGTCATACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA

GCCTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC

TGCGGCTTCCAGCTTCTTTTGTTCAGCCACAATATCTGGGCTCAGATGGCCTTCTTTATA

AGCCAGAACAGACTCGGCAGGATACTGAAAGTTCGCAGGGTCCTTCAGTTTACCTGTGAT
GTCCTTTCTGGAAATGATGGGATTGAAGTTCATGGCATAGAGGTCCGACTCCACCACCTC
CCATCCTTTCTTCTTCAAAGCCGCTGCAGCAGCCTCCTTCATGGCATAGTTGAAGGACGT
CCTCTCTGAGTGAGCCAGTACGATCAGTGCTCTTCTGCCGACCAT




OligoCalc:

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucieotide Sequence Below

O calcidations are for single-stranded DNA or RNA

Mucleotide base codes

TCA TTT TCT AGCT TIT AT CT

Reverse Complement Strand(5' to 3 is:
AGR TCAL ARG CTAR SAA LAT G4

5' modification (if any) 3' modification (if any) Select molecule

| vl V| |ssDNA v|

_ Meazured Absorbance at 260 nanometers

50| mM Salt (Ma®)

> [“Calcuate [ Swap Strands ) BLasT [ mold )

Physicnl Constan*s Melting Temperature {Ty) Calculations
m too low

Length: Molecular Weight | 60392 GC content | 30P% 1 436 ?pﬁsic}
1 ml of a sol'n with an Absorbance of 1| at 260 nm 2 50.2 (Salt Adjusted)
3 45 98| =C (Mearest Neighbor)

is 5.257 | microMelar 2 and contains | 3 _Tl micrograms.
Thermodynamic Constants Conditions: 1 M MaCl at 25°C at pH 7.

RInK | 33.404| call("K*mal) deltaH | 146.3| Keal/imol
21.4| Kealimol deltas | 386.3 | cal/("K*mol)

deltaG |

Deprecated Hairpin/self dimerization calculations

5 V| (Minimum base pairs required for single primer self-dimerization) "

(Minimum base pairs required for a hairpin)

—>longer primer




Polymerase chain reaction Les s T TTTT

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward) ATGGTCGGCAGAAGAGCACT (Tm= 60.5°C)

— R (reverse) - reverse complement
-> re-write sequence from the beginning cca 20nt

Aim: amplification of the specific product TCATTTTCTAGCTTTGATCT
—>check the primer (Tm) - OligoCalc
>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQOl), transcript variant 1, mRNA
TCATTTTCTAGCTTTGATCTGGTTGTCAGTTGGGATGGACTTGCCCAAGTGATGGCCCAC  —pprolong the primer and check again (Tm) - OligoCalc
AGAAAGGCCAAATTTCTTGTTTTTCTCCTCATCCTGTACCTCTTTTTTCATTAAGAATCC
TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA TCATTTTCTAGCTTTGATCTGGT

AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT
GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT
GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA
CATGGAGCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC
TTTGTCATACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA
GCCTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC
TGCGGCTTCCAGCTTCTTTTGTTCAGCCACAATATCTGGGCTCAGATGGCCTTCTTTATA
AGCCAGAACAGACTCGGCAGGATACTGAAAGTTCGCAGGGTCCTTCAGTTTACCTGTGAT
GTCCTTTCTGGAAATGATGGGATTGAAGTTCATGGCATAGAGGTCCGACTCCACCACCTC

CCATCCTTTCTTCTTCAAAGCCGCTGCAGCAGCCTCCTTCATGGCATAGTTGAAGGACGT
- CCTCTCTGAGTGAGCCAGTACGATCAGTGCTCTTCTGCCGACCAT -




Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below

00 calculsiions are for single-sfranded DMNA or RNA

O ‘ | g0 Ca | C * | ot b coses

TCA TTT TCT AGCT TIT GAT CIG GT

Reverse Complement Strand(5' to 3" is:
ACC nGER TCA nAG CTA GAR RAT GA

5' modification (if any) 3' modification (if any) Select molecule
| v| V| [ssDNA v|

Meazured Absorbance at 260 nanometers
mh Sat (Na')

" (cantare ) smap srams | _ovssr_|_mtaa )

Ph’fSiCdl Constan= Melting Temperature (Ty) Calculations

. o
Length: Molecular Weight: | 7001.6 GC content: | 35% 499 ?aﬁic}better (F: 60.5°C)

1 ml of a sol'n with an Absorbance of 1| at 260 nm 57.6 (Salt Adpusted)
52 04| =C (Nearest Neighbor)

W W =

is 4.492| microMolar 2 and contains | k| .5| micrograms.

Thermedynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.

RInk | 33.404/ calirk*mol) deltaH | 174.8| Kcalimol

deltaG | 26.7| Kealimol deltas | 461.2 | cali“K*mol)
Deprecated Hairpin/self dimerization calculations

5 W|(Minimum base pairs required for single primer self-dimerization)

{(Minimum base pairs required for a hairpin) [




Polymerase chain reaction Les s T TTTT

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward) ATGGTCGGCAGAAGAGCACT (Tm= 60.5°C)

— R (reverse) - reverse complement
-> re-write sequence from the beginning cca 20nt

Aim: amplification of the specific product TCATTTTCTAGCTTTGATCT
—>check the primer (Tm) - OligoCalc
>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQOl), transcript variant 1, mRNA
TCATTTTCTAGCTTTGATCTGGTTGTCAGTTGGGATGGACTTGCCCAAGTGATGGCCCAC  —pprolong the primer and check again (Tm) - OligoCalc
AGAAAGGCCAAATTTCTTGTTTTTCTCCTCATCCTGTACCTCTTTTTTCATTAAGAATCC
TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA TCATTTTCTAGCTTTGATCTGGT

AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT
GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT
GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA
CATGGAGCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC
TTTGTCATACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA
GCCTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC
TGCGGCTTCCAGCTTCTTTTGTTCAGCCACAATATCTGGGCTCAGATGGCCTTCTTTATA
AGCCAGAACAGACTCGGCAGGATACTGAAAGTTCGCAGGGTCCTTCAGTTTACCTGTGAT
GTCCTTTCTGGAAATGATGGGATTGAAGTTCATGGCATAGAGGTCCGACTCCACCACCTC

CCATCCTTTCTTCTTCAAAGCCGCTGCAGCAGCCTCCTTCATGGCATAGTTGAAGGACGT
- CCTCTCTGAGTGAGCCAGTACGATCAGTGCTCTTCTGCCGACCAT -




Polymerase chain reaction

1) Amplification of desired gene / DNA fragment

—> manual design: 2 primers — F (forward) ATGGTCGGCAGAAGAGCACT (Tm= 60.5°C)

— R (reverse) TCATTTTCTAGCTTTGATCTGGT (Tm= 57.6°C)

Aim: amplification of the specific product

>NM 000903.2:192-1016 Homo sapiens NAD(P)H guinone dehydrogenase 1 (NQO1),
transcript variant 1, mRNA

ATGGTCGGCAGA]
AGGCTGCTGCAG
CAATCCCATCAT
GAGTCTGTTCTG
CCGCAGACCTTG
TGAGCGAGTGTT
AAGAAGGCAGTG
ACATGAATGTCA
TCAACTGACATA
CGCCTGGAGAAT]
AGGCAGGATTCT
CCATCACTTGGG

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQOl), transcript variant 1, mRNA _

TCATTTTCTAGCTTTGATCTGGTTGTCAGTTGGGATGGACTTGCCCAAGTGATGGCCCAC
AGAAAGGCCAAATTTCTTGTTTTTCTCCTCATCCTGTACCTCTTTTTTCATTAAGAATCC
TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA
AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT
GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT
GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA
CATGGAGCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC
TTTGTCATACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA
GCCTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC
TGCGGCTTCCAGCTTCTTTTGTTCAGCCACAATATCTGGGCTCAGATGGCCTTCTTTATA
AGCCAGAACAGACTCGGCAGGATACTGAAAGTTCGCAGGGTCCTTCAGTTTACCTGTGAT
GTCCTTTCTGGAAATGATGGGATTGAAGTTCATGGCATAGAGGTCCGACTCCACCACCTC
CCATCCTTTCTTCTTCAAAGCCGCTGCAGCAGCCTCCTTCATGGCATAGTTGAAGGACGT
CCTCTCTGAGTGAGCCAGTACGATCAGTGCTCTTCTGCCGACCAT




Practical part

1) Design primers manually for amplification of
the 3rd exon of NQO1 (NM_00903.3)

- length: 18-24nt
- Tm: 55-60°C

2) check the primers position by Multalin: mRNA, 3rd exon, F primer,
R primer



-getting 3rd exon

NCBI > NM_... = , highlight sequence features” - select 3rd exon - ,FASTA” in the right bottom

fgene="NQO1"
/gene_synonym="DHQU; DIA4; DTD; NMOR1; NMORI; QR1"
/note="hexamer: AATAAA™
polyA site 2521
/gene="NQo1"
/gene_synonym="DHQU; DIA4; DTD; NMOR1; NMORI; QR1”

ORIGIN

1 acacgcgact cccacaaggt tgragccgga gocgoccage tcaccgagag cotagtteeg
61 gccaggetcg coccggraac cacgagocca gocaatcage gococggact goaccagage
121 catggtcgge agaagagcac tgatcgtact ggctcactca gagaggacgt cottcaacta Seq u e n Ce Of t e 3 rd exon
181 tgccatgaag gaggctgcty cagcggcttt gaagaagaaa ggatgggagg tggrggagtc
241 ggacctctat gccatgaact tcaatcccat catttccaga aaggacatca cag - - - -
Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1
261 4 ’
421 mttcccc ctgcagtggt ttggagtccc tgccattctg aaaggectggt tigagcgagt
481 gttcatagga gagtttgett acacttacge tgccatgtat gacaaaggac ccttccggag m RNA
541 taagaaggca gtgctttcca tcaccactgg tggeagtgge tccatgtact ctctgeaagg

681 gatccacggg gacatgaatg tcattctctg gecaattcag agtggeatic tgeatttctg -

661 tggcttccaa gtcttagaac ctcaactgac atatagcatt gggeacactc cageagacge NCB' Referen[:e Sequence_ NM_0009033

721 ccgaattcaa atcctggasg gatggaagaa acgcctggag aatatttggg atgagacacc .

781 actgtatttt getccaagea goctctttga cctaaacttc caggeaggat tcttaatgaa M %Dhﬂ

841 aaaagaggta caggatgagg agaaaaacaa gaaatttggc ctttctgtgg gecatcactt

981 gggcasgtce atcccaacts acaaccagat caaagctaga asstgagatt ccttagectg >NM_2@8963.3:294-424 Homo sapiens NAD(P)H gquinone dehydrogenase 1 (NQO1), transcript

961 gatttccttc taacatgtta tcaaatctgg gtatctttcc aggettcect gacttgertt

1021 agtttttaag atttgtgttt thcttittcc acaaggaata aatgagaggg aatcgactgt variant 1, mRMA

1681 Sttcgtgeat TTTtggatca TITCiaactg STICTEAtga Tiactatcat ggratataac GTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGC TTATAAAGAAGGCCATCT
1141 caaaatccga Ctgggctcaa gaggccactt agggaaagat gragaaagat gotagaaaaa

1201 tgttctttaa aggcatctac acaatttaat tcctcttttt agggetasag ttttaggeta GAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAGCCGCAGACCTTGTGATATTCCAG

1261 cagtttggct aggtatcatt caactctcca atgttctatt aatcacctct ctgtagttta A

1321 tggcagaagg gasttgctca gagaaggaaa agactgaatc tacctgecct asgggactta
1381 acttgtitgg tagttagcca tctaatgctt gtttatgata tttcttgett tcaattacaa
1441 agcagttact aatatgccta gcacaagtac cactcttggt cagetttigt tgtttatata
1561 cagtacacag ataccttgaa aggaagagct aataaatctc ttctttgetg cagtcatcta
1561 ctttttittt asttaaaasa satttttitt tgeagcagtc ttgctctgtt acccaggeig
1621 gagtgcagtg gtgtgatctc ggctcactge aacctctgee toccaggitc cageaattct
1681 cctgectcag cctccctagt agctgggatg acaggegect gecatcatge ctgactaatt
1741 tttgtatttt tegtegagac ggcgtttcac catgttggee aggetggict casactccig
1801 acctcaggtg atccgectac ctcagoctce casagtgotg ggattacagg cgtgatccac
1861 cacacctgge ccttgeaatc ttctacttta aggtttgcag agataasacca ataaatccac
1921 accgtacatc tgeaatatga attcaagaaa ggaaatagta cottcaatac ttaaaaatag
1981 tcttccacaa aaaatacttt atttctgatc tatacaaatt ttcagaaggt tattttcttt
2841 atcattgcta aactgatgac ttactatggg atggggtcca gtcccatgac cttggggtac
2101 aattgtaaac Ctagagtttt atcaactttg gtgaacagtt ttggcataat agtcaatttc
2161 tacttctgga agtcatctca ttccactgtt ggtattatat aattcaagga gaatatgata
2221 aaacactgcc ctcttgtggt gcattgaaag aagagatgag aaatgatgaa aaggttgect
2281 gaasaatggg agacagcctc ttacttgeca agaaaatgaa gggattggac cgagotggsa
2341 sacctccttt accagatget gactggeact ggtggttttt getctcgaca gtatccacaa /gene="NQo1"

2401 tagctgacgg ctgggtgttt cagtttgaaa atattttgtt goctteatct tcactgeast /gene_synonym="DHQU; DIA4; DTD; NMORL; NMORI; QR1"
2461 tttgtgtaaa tTtctcaasg stCtgastta aataaatasa atTCatitct acagacccac e e

2521 a
D
o Display: FASTA GenBank Help X

294..424

[exon  w|Eealure || 4 |30f6

» | NM_000903 : 1 segment




Comparison by multalin

1) mRNA and 3rd exon:

] mA L mE A AALS W A A TR —

*»3.exon

OTAAACTGAAGGACCCTECEAACTTTCAGTATCCTGCCGAGTCTGTTCTOGEC TTATAAAGAAGGCCATCT
GAGCCCAGATATTGTEOCTEAACAARAGAAGCTOOAAGCCOCAGACCTTOGTGATATTCCAG

>NM_0ea9e3 . 3

ACACECEACTCCCACAAGGT TOCAGCCOGAGCCGCCCAGCTCACCOAGAGCCTAGTTCCGACCAGGATCG
CCCCaaCAACCACGAGCCCAGLCAAT CAGCOCCCCanACTOCACCAGAGCCATOETCGRCAGAAGAGCALC
TEATCATACTGGCT CACTCAGAGAGRACGTCCTTCAACTATGCCATGAARGAGGCTACTACAGTORCTTT
GAAGDAAGAAAGGATGEOAGETOETEEAGT COACCTCTATOCCATGAACT TCAATCCCATCATTTCCAGA
A AGOACATCACAGGTALMACT GAAGEACCCTOCGAACTTTCAGTATCCTGCCGAGTCTGTTETGGLTTATA ™

AAGAAGGCCATCTOAGCCCAGATATTGTEGLTEAACAAALAGAL

3.exon
HH_000903,3
Consensus

3.exon
HH_000903,3
Consensus

3.exon
HH_000903,3
Consensus

3.exon
HH_000903.3
Consensus

3.exon
HH_000903.3
Consensus

3.exon

1 10 20 30 40 50 60 0 80 90 100 110 120 130
1 1

ACACGCGACTCCCACARGGTTGCAGCCGGAGCCGCCCAGCTCACCGAGAGCCTAGTTCCGGCCAGGGTCGCCCCGGCARCCACGAGCCCAGCCARTCAGCGCCCCGGACTGCACCAGAGCCATGGTCGGE

1
GTARACTGARGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGC TGAACARAR
TCARTCCCATCATTTCCAGARRGGACATCACAGGTARACTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAR
................................. GTARACTGARGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGC TGAACARAR

391 400 410 420 430 440 450 460 470 480 490 500 510 520
1 1
GARGCTGGARGCCGCAGACCTTGTGATATTCCAG

GARGCTGGARGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT
GARGCTGGAAGECGCAGAC CT TETEATATTECAG . o v v v sssssrssssassssssssssssssssssssnsssssssssssssssssssssssstessstssssssssstssssrssnssssssrsses

521 530 540 550 560 570 580 590 600 610 620 630 640 650
1 1




Comparison

by multalin

2) mRNA + 3rd exon + F primer:

»F
GTA AAC TGA AGG ACC CTG C
*»3.exon

>NM_Beasa3. 3

GTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTAGTTCTOGC TTATAAAGAAGGCCATCT
GAGCCCAGATATTGTEOCTEAACAAAAGAAGCTGRAAGCCOCAGACCTTOTGATATTCCAG

ACACGCGACTCCCACAAGET TECAGCCOLAGCCOCCCAGC TCACCGAGAGCCTAGTTCCGECCAGGATCG
COCCaaCAACCACGAGCCCAGCCAATCAGCGCCCCOOACTOCACCAGAGCCATOGTCAGCAGAAGAGCALC
TEATCATACTAGCTCACTCAGAGAGRACGTCCTTCAACTATGCCATOAAGGAGGC TACTACAGCORCTTT ™
GAAGAAGAMAGEATGGGAGGTGETGGAGTCGGACCTCTATGCCATGAACTTCAATCCCATCATTTCCASA

F
3.exon
HH_000903, 3

Consensus

F
3.exon
HH_000903, 3

Consensus

261 270 280 290 300 310 320 330 340 350 360 J70 380 390
1 1

GTARACTGARGGACCCTGC

GTAARACTGARGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATAARGAAGGCCATCTGAGCCCAGATATTGTGGCTGARCAARA
TCARTCCCATCATTTCCAGARAGGACATCACAGGTAARACTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATAARGAAGGCCATCTGAGCCCAGATATTGTGGCTGARCAAARA
GTARACTGARGGACCCTGCgaacttbecagtatccbgocgagbcbgbbocbggctbat aaagaaggoccatctgageccagat atbgbgpckgaacaaaa

.................................

391 400 410 420 430 440 450 460 a7 480 430 500 510 520
1

GARGCTGGARGCCGCAGACCTTGTGATATTCCAG
GARGCTGGARGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGC TGGT TTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT

2AaRCh EEaaECCECaEaCCl gl Bal Al CCaE . 4 v v v s s s s s s s r s s a s s r s s s s s s s s a rE EE A R R A AR AR AR AR AR AR AR AR AR R AR R AR AR A




Comparison by multalin

2) mRNA + 3rd exon + F primer +R primer (reverse complement)

{*R_rc i
CAG ACC TTG TGA TAT TCC AG

»F

GTA AAC TGA AGG ACC CTG C

>3.exon

ATAAACTEAAGEAC CCTeCGAACTTTCAGTATCCTGCCEAGTCTATTCTEGC TTATAAAGAAGGCCATCT
GAGCCCAGATATTGTGEC TEAACAAAAGAAGCTEEAAGCCGCAGACCTTETOATATTCCAG
=NHM_22a2a3.3
ACACGCGACTCCCACAAGGTTGCAGCCOOAGCCACCCAGCTCACCOAGAGCCTAGTTCCGACCAGGATCG ™
CCCCGECAACCACGAGC CCAGCCAATCAGCGCCCCGAEACTGCACCAGAGCCATGETCGGCAGAAGARC R v

261 270 280 290 300 310 320 330 340 350 360 370 380 390
| |
R_rc
3.exon GTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATAARAGARGGCCATCTGAGCCCAGATATTGTGGCTGARCAAAA
HH_000903.3 TCAARTCCCATCATTTCCAGAARGGACATCACAGGTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGARCAAAA
F GTARACTGARGGACCCTGC

(00T T T T NP1 . 1. T 1 % 7. T T T o o8 g
391 400 410 420 430 440 450 460 470 480 490 500 510 520
| |

R_rc CAGACCTTGTGATATTCCAG

3J.exon GAAGCTGGARGCCGCAGACCTTGTGATATTCCAG
HH_000903.3 GAAGCTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGT TTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT
F

CONSENsSuUE ..cevesassssss L= L B e L o Y




Comparison by multalin

g e e e e e “F

>3.exon GTA AAC TGA AGG ACC CTG (|
GTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGOCGAG]S 3 . exan

GAGCCCAGATATTOTOGEC TEAACALAAGAAGCTORAAGCCO |G TAAACTGAAGEACCCTECEAACTTTCAGTATCCTGLCGAGTCTETTCTGGCTTATAALGAAGECCATCT
>NM_seages . 3| GAGCCCAGATATTGTEECTGAACAALAGAAGC TEGAAGCCGCAGACCTTGTGATATTCLAG
ACACGCEACTCOCACAAGET TGCAGCCGGAGCCGCCCAGCT v yM oopoas . 2

261 270 280 290 300 310 320 330 340 350 360 J70 g0 390
rrrrccri.-\..-.rr—ia"r:.'.r:r.ga"ncrr.;'qur.qr:a‘;a':rrrrr;a':anr:. ACACGCGACTCCCACA | |
1 F GTARACTGAAGGACCCTGC
3, exnon CCCCGOLAACTALGAL 3.exon GTAARCTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGC TGAACARAR
HH_000303.3 ACACGCGACTCCCACARGGTTGCAGCCGGAGCCGCCCAGCTCACCGAGAGCCTAGTTCI T AT ATACTGECTCA HH_000903.3 TCAATCCCATCATTTCCAGARAGGACATCACAGGTAARCTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGAAGGCCATCTGAGCCCAGATATTGTGGE TGARCAARA
Conzensus ;;;- . -;;; ------- ;;; ------- ;;; ------- ;;; ------- ;‘;; ------- ; GAAGAAG GGATGS CONSENSUE ..vvsssssssssssssssssssssssssssssd|HAACTGAAGGACCCTGCgaactbbcagtatocctgocgagbebgbbetgpctt at aaagaaggecatctgageccagat atbgtggctgaacaaaa
| : 391 400 a10 420 430 440 450 460 470 480 490 500 510 520
3.exnon | |
HH_000903,3 AGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCARCTATGCCATGARGGAGGCTGCTGCAGCGGCTTTGAAGA F
CONSENSUS 4 unreresssssssssssssssssssssssssssssssssssssssrsssstossstessssssssssssssssesssssnsssss 3.exon GAAGCTGGAAGCCGCAGACCTTGTGATATTCCAHG
? 61 270 280 290 300 310 320 330 340 HHF000903. 3 ggg:iEIEEI]I:EEEEEIjEIEEEIIELTEIELTILTLTEEIEETTEEE[ITEEHETEETTTEEFIETEEETEEEHTTETEFIFIFIEEETEETTTEFI[iEEFI[iTETTEHTHEEHEHETTTEETTIT[:I‘][:TTI‘][‘:I‘E[:TI‘E[‘:[‘:I‘]TI‘ETI‘]T

3.enon GTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGE 1 1HI HHHUHHLULLLH L IUHULLLHLL | %R o
HH_000902.3 TCAATCCCATCATTTCCAGARAGGACATCACAGGTARACTGARGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGAAGGCCATCTGAGCCCAG! -
CONSensus  ...iececssssssssssssssssssssssses GTARACTGARGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTATTCTGGCTTATARAGARGGCCATCTGRGCCCAG | CAG ACC TTG TGA TAT TCC AG

391 400 110 120 a30 440 450 460 a70 480 490 s00 |[>F
: GTA AAC ToA 404G ACC CTo C

3.exon GARGCTGGARGCCGCAGACCTTGTGRATATTCCAG
HH_000303,3 GAAGCTGGARGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTA =3, exan

Consensus [iHHG[2TEEHHECCECHEHCCTTETEHTHTTCCHE..................................................._.._._._._.._._._._.._._._._.._._._._.._._._. _____________________________________________________________________________________________________________
521 530 h40 550 h60 h70 h80
1 261 270 280 290 300 310 320 330 340 350 360 370 380 390
3.
NH_OOOSS;?S GACARAGGACCCTTCCGGAGTARGARGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGLT! R_rc ! !
LONSensus  vuvuvesresresrerrerstiiiieiiit e 3.exon GTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGC TTATARAGAAGGCCATCTGAGCCCAGATATTGTGGC TGARCAARA
651 660 670 680 690 700 710 HH_000903,3 TCAATCCCATCATTTCCAGAAAGGACATCACAGGTAAAC TGARGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGC TTATARAGAAGGCCATCTGAGCCCAGATATTGTGGE TGAACAARA
] F GTARACTGARGGACCCTGE
3.exon CONSENSUS L .iuvasssssssssssssssssssrsnssssssBhBB00 a0 EaCCO . s s tasssstastatossss sastststststsststssstststtstststetsttssststststtssnss
391 400 410 420 430 440 450 460 470 480 490 500 510 520
1 1
R_rc CAGACCTTGTGATATTCCAG
CONSensuS ....cvcscssssssnssssnss 3.exon GAAGCTGGARGCCGCAGACCTTGTGATATTCCAG
HH_000903,3 GAAGCTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTGT TCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT
1431 1440 1450 F
I : : LB T Lo L o T o T
R CTGGAATATCACAAGGTCTG
' X
3.exon

HH_000903,3 TCAATTACARAGCAGTTACTAATATGCCTAGCACARGTACCACTCTTGGTCAGCTTTTGTTGTTTATATACAGTACACAGATACCT TGAAAGGARGAGC TAATAAATCTCTTCTTTGCTGCAGTCATCTA

I3y B Ty R RN - . JRRRY 0 JUE - - -




Practical part

1) Design primers manually for amplification of
your CDS

- length: 18-24nt
- Tm: 55-60°C

2) check the primers position by Multalin: mRNA, CDS, F primer, R
primer



Homework 7

Work with ,,your” nucleotide sequence.

1)  Design manually primers for amplification of your CDS (primers should not have Tm>60°C)

2) Compare the designed primers with your mRNA sequence using Multalin

(don’t forget to reverse complement the R primer)




HW?7: solution of NQO1

1)  Design manually primers for amplification of your CDS (primers should not have Tm>60°C)

F: ATG GTC GGC AGAAGAGCAC 2, 59.5] C (SaltAdusted)

R: TCATTTTCT AGCTTT GAT CTG GTT 2| 58.3

*C (Salt Adjusted)

2) Compare the designed primers with your mRNA sequence using Multalin

(don’t forget to reverse complement the R primer)

1 10 20 20 2 50 60 70 80 a0 I|351 G610 670 680 690 700 710 720 730 740 750
1
F  ATGGTCGGCAGARGAGCAC R
HH_000903,3;122-946 ATGGTCGGCAGARGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCARCTATGCCATGARGGAGGCTGCTGCAGCGGLTTTG  WH_000903,3:122-946 TGAGACACCACTGTATTTTGCTCCARGCAGCCTCTTTGACCTAARACTTCCAGGCAGGATTCTTARTGARAARAGAGGTACAGGATGAGGAGAAAARACAAGARATTT
Consensus RATGGETCGGCAGARGAGCAC, .o vuseereerasrsrearscrstrsseireirseritiresrierstiriereersetsneracs CONSENEUS  4assasesssasesssssssssssssssssssssssstssssssssstssssstsssssesstssesstesetsteserssesesstesesssessssserssnse
131 140 150 160 170 180 190 200 210 220
1

781 790 800 810 820 825
|

F
HH_000903,3:122-946 CCATGARCTTCAARTCCCATCATTTCCAGARAGGACATCACAGGTARACTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTC. !
Consensus

R ARCCAGATCAARGCTAGAARATGA
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' HH_000903,3:122-946 GGCARGTCCATCCCAARCTGACAACCAGATCAARGCTAGAAARATGA

CONSENSUS  sevsesssscsssssscssns ARCCAGATCAARGCTAGAARATGA
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