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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

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

Taking into consideration the information above, primers Y TTTTTTITTTITTTI T

should generally have the following properties: 5 L & ._7 Primers
e Length of 18-24 bases. 3'-”-!—5'
e 40-60% G/C content. s LLLLLL LI ®

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. m

Primer pairs should not have complementary regions. > Formace vidsenky
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1) Amplification of desired gene / DNA fragment

—> manual design

Double stranded DNA template

S NN CACTCCTCEAGTTTCCAGTCE W N NN AN AAGCTAAGAGCCCACCACAAAAA A A~ ¥
N/ CTCAGGACCTCAAACGTCACCL AN A A CTTCCATTCTCGECTCOTGT_a_a_A_A_A,

Single strands of the DNA template
5 NN G TCCTCEAGTITCCAG TG W W NN A GAAGCTAAGACCCCACCACAMNANANA A 3

G CTTCCATTCTCCECTGETEY &5

) §' CAGTCCTGEACTTTGCAGTGS w—p
AN/ CTCAGGACCTCARACGTCACCA AN AN A A CTTCCATICTCGECTOCTCT A A A~



Polymerase chain reaction T siiee

1) Amplification of desired gene / DNA fragment

—> manual design:

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

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3°




Polymerase chain reaction T siiee

1) Amplification of desired gene / DNA fragment

—> manual design:

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

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3°
3 -TACGGGAAAGNNNNNNNNNnNNNNNATTTAGGGCG-5"



Polymerase chain reaction WSS saais

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 -TACGGGAAAGNnNnnnnnnnnNNNNATTTAGGGCG-5"



Polymerase chain reaction WSS saais

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" |



Polymerase chain reaction WSS saais

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")




Polymerase chain reaction WSS saais

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")




Polymerase chain reaction

1) Amplification of desired gene / DNA fragment

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

— R (reverse)

Aim: amplification of the specific product: the whole CDS




Polymerase chain reaction WSS saais

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




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) 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




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) 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: Oligon Calculator

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), e
transcript variant 1, mRNA n
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG Forons Conpin! STandS 05T
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT = — - = —
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC ‘ T Y| ] [ssDNA V]
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG R S
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTT (Ccaetate ) Comp st )[“stast ) _mtold ]

Physical constants | C—
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT gmwmwwm [ cmitoowmm] Bk 1 —
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG = e

ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA




OligoCalc:

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleofide Sequence Below

0D calcilations are for single-sfranded DNA or RNA

MNucleotide base codes
LATGE GTC o0 AGR RGR GCR CT

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

3" modification (if any) Select molecule

V| [ssDNA wv|

Measured Absorbance at 260 nanometers

5' modification (if any)
| vi|

0| mM Salt (Na®)

" ([cuetre |[‘ovep st | st ) mioa )

Physical Constant~ Melting Temperature (Ty) Calculations

Length: Molecular Weight: | 6191.17 GC content: | 550 1 538 ?aesic}
1 ml of a sel'n with an Absorbance of 1| at 260 nm 2 605 (Salt Adjusted)
is microMolar 2 and contains | 2?.1| micrograms. 2 56.11] °C (Nearest Neighbor)
Thermodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.
RInK | 33.404| cali(*K*mol) deltaH | 164.4| Kcalimol
deltaG | 27.3| Kcaimol deltas | 425.8| cali(*K*mol)

Deprecated Hairpin/self dimerization calculations

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

4 %|(Minimum base pairs required for a hairpin)




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 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

Format Conversion
-Combine FASTA
-EMBL to FASTA

-EMEL Featura Extractor
-EMBL Trans Exractor
~Filter DMA

~Filter Fratein

-GenBank to FASTA
-GenBank 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
CGCCTGEAGRATATTTGGGAT GAGACACCACTGTATTTIGCTCCARGCAGCCTCTTTGACT
TRAACTICC

AGGCAGEATTCTTARTGRARARAGAGETACAGGAT GAGGAGAARARCARGARATTTGGCCT
TICTGIGGE
CCATCACTTEGGCARGTCCATCCCARCTGACARCCAGATCARAGCTAGRAALTGR (¥

Submit || Clear || Reset |

CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTT :mxa.;;::mn :
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATAT TGTGGCTCAACARAAAGAA G L GAATH wn s torissins (e hens s

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]

CAATECCATCAT
GAGTCIGTTCTG
CCGCAGACCTTG
TGAGCGAGTGTT
AAGAAGGCRAGTG
ACATGAATGTEA
TCAACTGACATA
CGCCTGGAGAAT]
AGGCAGGATTCT
CCATCACTTGGG

TCATTTTCTAGCTTTGATCTGGTTGTCAGTTGGGATGGACTTGCCCAAGTGATGGCCCAC
AGAAAGGCCAAATTTCTTGTTTTTCTCCTCATCCTGTACCTCTTTTTTCATTAAGAATCC
TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA
AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT
GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT
GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA

. XTACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA
GACTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC

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




Polymerase chain reaction WSS saais

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 WSS saais

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 calculations are for single-stranded DNA or RNA

Mucleotide base codes

TCA TTT TCT &AGC TIT GAT CT

Reverse Complement Strand(5' to 37 is:

AGA TCA ARG CTRA G4An AAT GR

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

| vl V| |ssDNA v|

Measured Absorbance at 260 nanometers
it Sat (e’

> [“caleutate ) [ Swap Strands ) BasT [ mfold )

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

?ﬁs ic)
(Salt Adjusted)

“C {Mearest Neighbor)

146.3| Keal/imol

Length: Molecular Weight | E»ﬂ39|1 GC content: | 3ﬂ|% i 436
1 ml of a sol'n with an Absorbance of 1| at 260 nm 2 50.2
is microMolar 2 and contains | Y| _T| micrograms. 2 4538
Thermodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.

RInK | 33.404| call("K*mol) deltaH |
deltaG | 21.4| Kcal/mol deltas |

386.3 | cali°K*mol)

Deprecated Hairpin/self dimerization calculations

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

(Minimum base pairs required for a hairpin)

[ Check Seif-Complementarity |

—>longer primer




Polymerase chain reaction WSS saais

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

e O calcufations are for single-sfranded DNA or RNA
| g O a C ¢ Mucleotide base codes
]

TCA TTT TCT &AGCT TIT GAT CIG GT

Reverse Complement Strand(5' to 3} is:
ACC nGRA TCA &AG CTA GAR RAT GRA

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

| | V| |ssDNA v|

_ Meazured Absorbance at 260 nanometers

B0 | mM Salt (Na®)

" ctotre | swe sras [ _ovasr [ miod )

Ph?si.cnl Constan?= Melting Temperature {Ty) Calculations

Length: Molecular Weight: | THN.EF GC content: | 35|% ic}bette ! ( - 60.5 C)

499 ?Bﬁ
1 ml of a sol'n with an Absorbance of 1| at 260 nm 576 EELIEOITZE)
52 04| =C (Mearest Neighbor)

W W =

is 4.492| microMolar 2 and contains | 31 .5| micrograms.

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

Rink | 33.404| cali("K*mel) deltaH | 174.8| Kealimel

deitaG | 26.7| Kealimol deltas | 461.2 | calii*mol)
Deprecated Hairpin/self dimerization calculations

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

{(Minimum base pairs required for a hairpin) [




Polymerase chain reaction WSS saais

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 quinone dehydrogenase 1 (NQO1),

transcript variant 1, mRNA

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

TCATTTTCTAGCTTTGATCTGGTTGTCAGTTGGGATGGACTTGCCCAAGTGATGGCCCAC
AGAAAGGCCAAATTTCTTGTTTTTCTCCTCATCCTGTACCTCTTTTTTCATTAAGAATCC
TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA
AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT
GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT
GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA
CATGGAGCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC
TTTGTCATACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA
GCCTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC
TGCGGCTTCCAGCTTCTTTTGTTCAGCCACAATATCTGGGCTCAGATGGCCTTCTTTATA
AGCCAGAACAGACTCGGCAGGATACTGAAAGTTCGCAGGGTCCTTCAGTTTACCTGTGAT

GTCCTTTCTGGAAATGATGGGATTGAAGTTCATGGCATAGAGGTCCGACTCCACCACCTC
CCATCCTTTCTTCTTCAAAGCCGCTGCAGCAGCCTCCTTCATGGCATAGTTGAAGGACGT
CCTCTCTGAGTGAGCCAGTACGATCAGTGCTCTTCTGCCGACCAT

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




Practical part

1) Design the primer to amplify sequence:

5 -TTTGGAAACCnnnnnnnnnnnnnnCCCGCCCTTT-3°

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

- length: 18-24nt
- Tm: 55-60°C



-getting 3rd exon

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

/gene="HQoL"
/gene_synonym="DHQU; DIA4; DTD; NMORL; NMORI; QR1"
/note="hexamer: AATAAA"
polyA site 2521
/gene="hQo1"
/gene_synonym="DHQU; DIA4; DTD; NMORL; NMORI; QR1"

ORIGIN

1 acacgcgact cccacaaggt tgcagccgga gocgoccage tcaccgagag cctagttceg
61 gccagggtcg ccccggraac cacgagocca gocaatcage gocccggact goaccagage
121 catggtegge agaagagrac tgatcgtact ggctcactca gagaggacgt cottcaacta Seq u e n ce of t e 3 rd exon
181 tgccatgaag gaggctgotg cagcggcttt gaagaagasa ggatgggagg tggtggagtc
241 ggacctetat gocatgaact tcastcccat catttccags aaggacatca cagfReriay - . . .
Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1
261 ? '
421 Mttcccc ctgcagtggt ttggagtccc tgccattctg aaaggetggt ttgagegagt
481 gttcatagga gsgtttgctt acacttacgc tgccatgtat gacaasggac CCTTocggag m RNA
541 taagaaggca gtgctttcca tcaccactgg tggcagtgge tccatgtact ctctgeaagg

601 gatccacggg gacatgaatg tcattctctg gccaattcag agtggcattc tgcatttctg -

661 tggcttccaa gtcttagaac ctcaactgac atatagcatt gggcacactc cagcagacge NCBI Reference Sequence- NM_0009033

721 ccgaattcaa atcciggaag gatggeagaa acgoctggag eatatttggg atgagacacc .

781 actgtatttt gctccaagca goctctttga cctaaacttc caggeaggat tcttaatgaa GenBank %phﬂ

841 aaaagaggta caggatgagg agasaaacaa gasatttgge ctttctgtgg gocatcactt A A A
561 gggraagtcc atcccaactg acaaccagat casagctage saatgagatt cottagectg >NM_@98983.3:294-424 Homo sapiens HAD{P)H guinone dehydrogenase 1 (NQOLl), transcript

961 gatttccttc taacatgtta tcasatctgg gtatctttcc aggcttccct gacttgettt

1821 agtttttaag atttgtgttt ttctttttcc acaaggaata eatgagaggg astcgactgt variant 1, mRNA

1081 SERCETGEAT TERTERAes CTTTtascty SUICCRATE: Tractitoat gestatesc GTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATAAAGAAGGCCATCT
1201 tgttcriies agecatctac scastiTast TCGIGITITT sgggciaaag TTitagegts GAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAGCCGCAGACCTTGTGATATTCCAG
1261 cagtttgget aggtatcatt caactcteca atgttctatt aatcacctet ctgtagttta A

1321 tggragaagg gaattgctca gagaaggaaa agactgaatc tacctgcect aagggactta
1381 acttgtttgg tagttagcca tctaatgett gtttatgata tttcttgett tcaattacaa
1441 agcagttact astatgccta goacasgtac Cactcttggt cagcttttgt tgtttatata
1501 cagtacacag ataccttgaa aggaagagct aataaatctc ttctitgectg cagtcatcta
1561 cttttttitt asattaaaaaa asatttttttt tgaagcagtc ttgctctgtt acccaggetg
1621 gagtgcagtg gtgtgatctc ggetcactge aacctctgec teccaggttc cageaattet
1681 cctgectcag cctocctagt agetgggatg acaggegect gecatcatge ctgactaatt
1741 tttgtatitt tagtagagac ggcgtttcac catgttggec aggeiggtct caasactcctg
1881 acctcaggtg atcegectac ctcagcctec caaagtgctg ggattacagg cgtgatccac
1861 cacacctgge ccttgeaatc ttctacttta aggtttgeag agataaacca atasatccac
1921 accgtacatc tgcastatga attcaagaaa ggaaatagta ccttcaatac ttaaaaatag
1981 tcttccacaa asaatacttt atttctgatc tatacaaatt ttcagaaggt tattttcttt
2841 atcattgcta aactgatgac ttactatggg atggggtcca gtcccatgac cttggggtac
2181 aattgtaaac ctagagtttt atcaactttg gtgaacagtt ttggcataat agtcaatttc
2161 tacttctgga agtcatctca ttccactgtt ggtattatat aattcaagga gaatatgata
2221 aaacactgcc Ctcttgtggt goattgaaag asgagatgag aaatgatgaa asggttgect
2281 gaaaaatggg agacagcctc tracttgoca agasaatgaa gggattggac Cgagotggaa
2341 aacctccttt accagatget gactggeact ggtggttttt getctcgaca gtatccacaa
2401 tagctgacgg ctgggtgttt cagtttgaas atattttgtt goctteatct teactgoaat
2451 tttgtgtaaa tttctcaaag atctgaatta astaaatasa attcatttct acagacccac
2521 a

| »| NM_000903 : 1 segment

exon v | Eealure 4« ¢ 30f6 )

DHQU; DIA4; DTD; NMORL; NMORI; QR1™
/inference="alignment:Splign:2.1.0"

D S
e Display: FASTA GenBank Help X




Designing primers:

>NM 000903.3:294-424 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQOl), transcript variant 1, mRNA
GTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATAAAGAAGGCCATCT
GAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAGCCGCAGACCTTGTGATATTCCAG

Oligonucleotide Properties Calculator .
Enter Oligonucleotide Sequence Below > 3 eXOn ° reve r S e Comp l ement

0D and Molecular Weight calculations are for single-stranded DNA or RNA

Nucleotide base codes

CTGGAATATCACAAGGTCTGCGGCTTCCAGCTTCTT
TTGTTCAGCCACAATATCTGGGCT

s arplnon ST5 07 CAGATGGCCTTCTTTATAAGCCAGAACAGACTCGGC
‘5' modification (if any) 3' moedification (if any) select ssfds and DNA or RNA AG GATAC T GAAAGT T C GCAGGGT C C T T CAGT T TAC
| vl v|[ssDNA v|

(Minimum base pairs required for single primer seli-dimerization) Oligonucleotide Properties Calculator
{Minimum base pairs required for a hairpin)

Enter Oligonuclestide Sequence Below
O

D and Molecular Weight calculations are for single-stranded DNA or RNA

base codes
CTG GAA TAT CAC AAG GTC TGC
S 04"

Reverse Complement Strand(5 o 3) is: 4
GCA GAC CTT GTG ATA TTC CAG
Physigcl Constants Melting Temperature (T,,) Caleulations
Length: bases

4
5 it (if any) ¥ it (ifany)  select ss/ds and DNA or RNA
- [ Sl ~|[5sDNA |
GC content: |55 % 1|54 *C (Basic) inimum base pairs required for single primer self-dimerization)
4 | (Mi b i ired for a hairpi
MDIel:u\arWeignl'|6151,1 Ll 260 - (Salt Adjusted) [4 ] Minimum base ;-xalrs required for a hairpin)
1 mi of a so'n with an Absorbance of | 1 at 260 nm 3|53 *C (Nearest Neighbor)

_50 mM Salt (Na*)
is|4.47 m\cmMo\arE and contains | 27.5 micrograms. L Calculate ! [ Swap Strands J[»v BLAST J[MS-H-CWMW‘]

Physical Constants Melting Temperature (Ty) Caleulations
Length bases

GC content: |48

152 *C (Basic)
Molecular Weight: [ 6430.2 4 260 *C (Salt Adjusted)
1 mi of a sofn with an of[1 at 260 nm 3[51 *C (Nearest Neighbor)

is[4376 microMolar 2 and contains |28.1 micrograms.

lynamic Constants
M NaClat25°C atpH 7.

Rink [33.404 call("K*mol)
deltaG | 25.4 Kealimol

deltaH [163 9 Kealimol
deltas| 430.5 cal/"K*mel)

To use this calculator, you must be using Netscape 3.0 or later
or Internet Explorer version 3.0 or later, or another Javascript-capable browser
Self-Complementarity requires a 4.x browser. IE 5.0, Safari, and Mozilla supported.
This page was written in Javascript
Extensively rewritten from 12/15/2000-12/19/2000 to isolate javascript Oligo object behaviors for teaching purposes.
This page may be freely distributed for any educational or non-commercial use.
e nnT e




Comparison by multalin

1) mRNA and 3rd exon:

B e —_

*»3.exon

GTAAACTGAAGGAC CCTaCGAACTTTCAGTATCCTGCCGAGTCTGTTC TG TTATAAAGAAGGLCATCT
GAGCCCAGATATTOTGOCTGAACAARAGAAGCTORAAGCCOCAGACCTTOTGATATTCCAG

>NM_eea903 . 3

ACACOCGACTCCCACAAGETTOCAGCCOGAGCCOCCCAGCTCACCOAGARCCTAGTTCCOECCAGGATCG
CCCCEaCAACCACGAGCCCAGLCAAT CAGCOCCCCanACTOCACCAGAGCCATOETCGRCAGAAGAGCALC
TOATCATACTAGCT CACTCAGAGAGRACGTCCTTCAACTATGCCATGAARGAGGCTACTACAGTOGCTTT
GAAGAAGAAAGGAT GEOAGETEETEEAGT COCACCTCTATOCCATGAACT TCAATCCCATCATTTCCAGA
AAGOACATCACAGOTALMACT GAAGGACCCTOCOAACTTTCAGTATCCTGCCGAGTCTATTETGGLTTATA ™

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

ACACGCGACTCCCACAAGGT TRCAGCCGGAGCCGCCCAGCTCACCGAGAGCCTAGTTCCGECCAGGGTCGCCCCGGCARCCACGAGCCCAGCCARTCAGCGCCCCGGACTGCACCAGAGCCATGGTCGGE

1
GTAAACTGARGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGAACARAR
TCARTCCCATCATTTCCAGARAGGACATCACAGGTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARRGARGGCCATCTGAGCCCAGATATTGTGGCTGAACAARAR
................................. GTAAACTGARGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGAACARAR
391 400 410 420 430 440 450 460 470 480 490 500 510 520
! 1
GAAGCTGGARGCCGCAGACCTTGTGATATTCCAG
GAAGCTGGARGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGT TTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT
GARGCTGGAAGE CGCAGALC TTGTGATATTECAG. o0 eessrssrrssssrsssssrssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssresssssnnnssss

521 530 540 550 560 570 580 590 600 610 620 630 640 650
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
TEATCATACTAGCTCACTCAGAGAGRACGTCCTTCAACTATGCCATOAAGGAGGCTACTACAGCORCTTT ™
GAAGAAGAMAGEATGGGAGGTGETGGAGTCGGACCTCTATGCCATGAACTTCAATCCCATCATTTCCASA

F
3.exon
HH_000903, 3

Consensus

F
3.exon
HH_000903, 3

Consensus

261 270 280 290 300 310 320 330 340 350 360 370 380 390
1 1

GTARACTGAAGGACCCTGC

GTARACTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCT TATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGARCAARA
TCAATCCCATCATTTCCAGAAARGGACATCACAGGTAARCTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCT TATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAA
GTARACTGAAGGACCCTGCgaacttbcagtatcctgocpagbcbgbbocbgpcbhat aaagaaggocatctk gagoccagatakbghgpckgaacaaaa

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

391 400 q10 420 430 44 450 460 470 480 490 500 510 520
1

GARGCTGGAAGCCGCAGACCTTGTGATATTCCAG
GARGCTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT

e e e Lo L L ot o T




Comparison by multalin

2) mRNA + 3rd exon + F primer +R primer

*R_rc

CAG ACC TTG TGA TAT TCC AG

»F

GTA AAC TGA AGG ACC CTG C

»>3.exon

ATAAACTEAAGGACCCTOrGAACTTTCAGTATCCTGCCEAGTCTATTCTEGC TTATAAAGAAGGCCATCT
GAGCCCAGATATTETGEC TEAACAAAAGAAGCTEEAAGCCGCAGACCTTETOATATTCCAG
*MM_@gasas.3

ACACGCRACTCCCACAAGGT TOCAGC COnAGCCOCCCAGCTCACCGAGAGCCTAGTTCCGGCCAGGATCG ™

CCCCaEEAAC CACGAGC CCAGLCCAATCAGCGECT 261 270 280 290 300 310 320 330 340 350 360 370 380 390
1 1
- F GTAARCTGARGGACCCTGC
3.exon GTAARCTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATAARGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAARRA
NH_000903,.3 TCAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGAACARAR
CONSENSUS 4 ouusssssssssssssanssssnssssnssss GTARACTGARGGACCCTGCgaactbbecagtabccbgocgagbcbgbbcbpgckbat aaagaaggccatctgageccagat atbgbgpckgaacaaaa
391 400 410 420 430 440 450 460 470 480 480 500 510 520

1 1
F
3.exon GAAGCTGGARGCCGCAGACCTTGTGATATTCCAG
NH_000903,3 GRAAGCTGGARGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT

Consensus 2aagChepaapCCCaan il gl ol Al AR, s st st sttt ettt sttt sttt sttt ts sttt sttt ttsststinttntinstintinstinttntintintinttnttnttntinttnttntsntss
CONBRMSUS 4 urnrnsstststtssssstatetststsstssssstetstssstssttststsstssssststststtetstssststttststsstststststststsntetststststststsntotosatats
1431 1440 1450 1460 1470 1480 1430 1500 1510 1520 1530 1540 1550 1560
| + + + + + + + + + + + + |
R CTGGAARTATCACAARGGTCTG °
. X incorrect
+EHON

HH_000903,3 TCAATTACARAGCAGTTACTAATATGCCTAGCACARGTACCACTCTTGGTCAGCTTTTGTTGTTTATATACAGTACACAGATACCT TGAAAGGARGAGC TAATAAATCTCTTCTTTGCTGCAGTCATCTA

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




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

ATAAACTEAAGGACCCTOrGAACTTTCAGTATCCTGCCEAGTCTATTCTEGC TTATAAAGAAGGCCATCT
GAGCCCAGATATTETGEC TEAACAAAAGAAGCTEEAAGCCGCAGACCTTETOATATTCCAG
*MM_@gasas.3
ACACGCGACTCCCACAAGGTTACAGCCaOAGCCACCCAGCTCACCOAGAGCCTAGTTCCGACCAGGATCG ™
CCCCGECAACCACGAGC CCAGCEAATCAGCGCCCCAGACTGCACCAGAGCCATGETCGGCAGAAGARC R y

261 270 280 290 300 310 320 330 340 350 360 370 380 390
| |
R_rc
3.exon GTARACTGAAGGACCCTGCGAARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGARCAAAA
HH_000903.3 TCARTCCCATCATTTCCAGAAAGGACATCACAGGTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGARCAAARA
F GTARACTGAARGGACCCTGC

(00T F=2 ) T T PN . 1. T 1 o T T T T o o8 g
M 400 q10 420 430 440 450 460 470 480 490 500 510 520
| |

R_rc CAGACCTTGTGATATTCCAG

3.exon GAAGCTGGARGCCGCAGACCTTGTGATATTCCAG
HH_000903.3 GAAGCTGGARGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGT TTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT
F

COnNSensus ..eesessssssss LA L Al A LA v v s e s s sscrssesssosssosssantssasssatssettsettsanttantssettsetssnttsnatttnntsnntssntssnssnns




Practical part HW:

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



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 (Sall Adusted
R: TCA TTT TCT AGC TTT GAT CTG GTT 2, 583

*C (Salt Adjusted)

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

(don’t forget to reverse complement the R primer)
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F ATGGTCGGCAGARGAGCAC R
Nn_000903.g:122-945 2lgglEgglégg:2gggléggTEHTl:lsTHl:Tﬁﬁ[2T[:H[:T[:HEHEHEEHEETDl3TTDHHIITHTEIIHTEHHEEHEEDTECTECHECEECTTTEI HH_000903,3:122-946 TGAGACACCACTGTATTTTGCTCCARGCAGCCTCTTTGACCTARACTTCCAGGCAGGATTCTTAATGARARARAGAGGTACAGGATGAGGAGAARRACARGARATTT
ssssssss

COMSEMEUS  tiuiaesessesessssssssasssssstssssssetsestsntsssstsstsestssstssstsststsstsssssnttssstsntsssstsssssnssntassn
131 140 150 160 170 180 190 200 210 220
1

781 790 800 810 820 825
F
HH_000903,3:122-946 CCATGAACTTCAATCCCATCATTTCCAGARAGGACATCACAGGTARACTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTC ! !
C

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo R HHCEHGHTEHHHECTHGHHHHTGH
HH_000903,3:122-946 GGCARGTCCATCCCARCTGACAACCAGATCARAGC TAGARARTGA

CONSENSUS  sivsaesesssrcsrssssns ARCCAGATCAARGCTAGARAATGA
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