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DNA sequencing



Sanger sequencing

» Frederik Sanger -
britsky biochemik v
roce 1977 vyvinul
metodu pro sekvenaci
DNA - Nobelova cena
za chemii

» metoda se vyuZziva
dodnes pro kratsi
sekvence




PCR - Polymerase Chain Reaction
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Sanger sequencing - ddNTPs
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https://ib.bioninja.com.au/higher-level/topic-7-nucleic-acids/71-dna-structure-and-replic/dna-sequencing.html

Sanger sequencing
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DNA Sequencing | MolecularCloud


https://www.molecularcloud.org/p/sanger-sequencing-vs.-next-generation-sequencing-ngs-1217

Sanger sequencing

1. Phase: DNA fragment synthesis
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2. Phase: DNA fragment analysis

@ Sequence analysis and reconstruction
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https://www.molecularcloud.org/p/sanger-sequencing-vs.-next-generation-sequencing-ngs-1217

Sanger sequencing - original method
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AAAT AACT TTTATCT GAAACACCAGT GAAGTCTCAATAGAAGCCACAA GAAGGACTT GAATTATAT TTGTAGCACCATAAACATGAACGTCAC
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Genetic code

uuu ucu UAU uGuU
uuc} "re Tucel o UAC} Ty UGC} Cys
UUAY |, | UCA 1 uaa s UGA  Stop
uuG UCG UAG} P | ugGc T
cuu ccu CAU} s CGU

cuc cce CAC ( Hi CGC

GUA Leu COA Pro CGA Arg
CcuUG CCG CAG} GIn | caaG

AUU ACU AAU AGU} Ser
AUC ¢ lle | acc{ o, | AAC Asn | AGC

AUA ACA AAA A
AUG Met | ACG AAG ( Lys AGG 9
GUU GCU GAU} Asp GGU

GUC GCC GAC GGC

GUA Val GCA} Ala | GGA Gly
GUG GCG GAG} Gu | Gaa




Exercise 1

Fluorescence

Output 9

Migration time

zapiste Usek sekvence vldkna DNA obsahujiciho vasi cDNA, ktery odpovida
uvedenému fragmentu vystupu sekvenatoru:

zapiste prislusny dsek sekvence mRNA, kédujici nas protein:

zapiste Usek sekvence proteinu, ktery je kédovan tim tsekem vaseho genu, jehoz
sekvenci ¢teme ve vystupu sekvenatoru. Uvedte vSechny aminokyseliny, které

mizeme jednoznaéné urdit:



Postup: v Gloze sekvenujeme

komplementarni vlakno ke kédujicimu A BN o " /\

vlaknu

1. PrepiSeme si vystup ze
sekvenatoru —>

5" ACTGAGTAACGAGGOTQ3'
‘ulApuI

Fluorescence

5'ACTGAGTAACGAGGT 3

2.

Vystup ze sekvenatoru je komplementarni sekvence k sekvenci, ktera
byla sekvenovana pomoci Sangerovi metody

—> 3' TGACTCATTGCTCCA 5'

PrepiSeme sekvenci z bodu 2. tak aby byla 5" —> 3’

—> 5' ACCTCGTTACTCAGT 3'

Tohle je sekvence, kterou sme posilali osekvenovat, a tudiz
feSenim prvni dlohy

Uloha @ sekvence kédujiciho vldkna je tedy komplementéarni k
nekédujicimu vlaknu z dlohy @ zaroven ho chceme zapsat od 5’
—> 3" . Je to tedy vlastné présné sekvence, kterou sme ziskali ze
sekvenatoru, akorat v RNA je misto T —> U

—> 5'ACUGAGUAACGAGGU 3'




5. Uloha @ Sekvenci mRNA z (lohy @ prelozime pomoci
genetického koédu na sekvenci aminokyselin.
—> TE-RG



Protein sequencing



Mass Spectrometry
» 1. ionization (electrospray, MALDI)

» 2. fragmentation (collision induced fragmentation)
» 3. detection

* Mass Spectrometry
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https://www.khanacademy.org/science/ap-chemistry-beta/x2eef969c74e0d802:atomic-structure-and-properties/x2eef969c74e0d802:mass-spectrometry-of-elements/v/mass-spectrometry

Peptide fragmentation




Peptide fragmentation




Peptide fragmentation




Peptide fragmentation




MS1 spectra: Precursor ions

Intensity

Peptide fragmentation

MS2 spectra: Precursor ions
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MS example of real spectrum

Peptide MH+ = 1826.98
AADFFVVPTGSHFYLR
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Exercise 2

Urlete sekvenci pentapeptidu z hmotnostniho spektra, ve kterém jsou pritomny
signaly celého peptidu a vSech y a b fragmentu (krom fragmentu b1, ktery v

praxi nevznikd).
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