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Transcription
Translation

TRANSCRIPTION

TRANSCRIPT
AUGAUCUCGURDA (RNA)
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Source: Tech Networks



https://www.technologynetworks.com/genomics/articles/transcription-vs-translation-worksheet-323080

Synthesis of mMRNA “™ig f
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RNA

coding strand

5'- TTAGCTTTCATACG -3

5'- UUAGCUUUCAUACG
3'- AATCGAAAGTATGC -5"

non-coding strand
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https://www.nature.com/scitable/topicpage/translation-dna-to-mrna-to-protein-393/
https://www.scienceabc.com/pure-sciences/how-can-multiple-codons-code-for-the-same-amino-acid.html

Codon
Table

Genetic code:

* Universal

* Degenerated

* Specific

* Non-overlapping

Source: Nature

First nucleotide

Second nucleotide

U = &, 5
UUU UCU UAU @ uGu
Fhe
uuc uee @ UAC UGe @
UUA o UCA UAA STOP | UGA STOP
UUG UCG UAG STOP | uGse
CUU CCU CAU CGU
cuC 0 cce o | cac * | cac
CUA CCA CAA CGA
CUG CCG CAG CGG
AU ACU AGU @
ALIC @ ACC AGC
AUA ACA - AGA
AUG Met | ACG AAG & | AGe
GUU GCU GAU GGU
GUC o GCC GAC GGC
GLUA GCA o GAA | GGEA VL
GUG GCG A0 GGG

P 0O0C X OC @FrO07C @ ¥ O C

Third nucleotide


https://www.nature.com/scitable/topicpage/translation-dna-to-mrna-to-protein-393/
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https://www.thermofisher.com/cz/en/home/life-science/cloning/cloning-learning-center/invitrogen-school-of-molecular-biology/pcr-education/pcr-reagents-enzymes/pcr-basics.html

Sanger
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https://en.wikipedia.org/wiki/Sanger_sequencing

Sequencing primers

coding strand

5'- TTAGCTTTCATACG -3
AATCGAAAGTATGC -5 re

- 5'- TTAGCTTTCATACG
3'- AATCGAAAGTATGC -5

non-coding strand



Open Reading Frames
5'- TTAGCTTTCATACG -3

3'- AATCGAAAGTATGC -5"



Open Reading Frames
5'- TTAGCTTTCATACG -3

3'- AATCGAAAGTATGC -5"



ORF1
5'- TTAGCTITTCATACG -3

Leu | Ala | Phe | Ile




ORF2
5'- TTAGCTTTCATACG -3

stop | Leu | Ser | Tyr




ORF3
5'- TTAGCITTTCATACG -3

Ser | Phe | His | Thr




Open Reading Frames
5'- TTAGCTTTCATACG -3

3'- AATCGAAAGTATGC -5




Open Reading Frames
5'- TTAGCTTTCATACG -3

3'- AATCGAAAGTATGC -5

5'- CGTATGAAAGCTAA -3



ORF4
5'- |[CGTATGAAAGCTAA -3

Arg | Met | Lys | Ala




ORF5
5'- CIGTATGAAAG|CTAA -3

Val | stop | Lys | Leu




ORF6
5'- CGTATGAAAGC|TAA|l -3

Tyr | Glu | Ser | stop




Exercise 1

CODING STRAND NON-CODING STRAND
57 - AGATGAAACCGCGATTCTG -3’ 5?2 - GCGTTCCACCAGAATGCTCA -3’
R - NRD S lrevcomp
D ETAI L
M K P R F 52 - TGAGCATTCTGGTGGAACGC -3’

- A FWWN
EHS GG T

SILVERV



Exercise 2

Coding strand

57 -
CATGATTCTGAAAGCG -3°

ORF2:
MILKA

Coding strand

37 -
AAACGTTTACGCCCAT -5’

lreve rse
57 -

TACCCGCATTTGCAAA -3°

ORF2:
TRICK

Rev primer
57 -
T§ACTTCTTTGCGCATGT
lrevcomp
57 -
égATGCGCAAAGAAGTG :
ORF3(6):
MRKEYV



Exercise 3

Ziskali jste cDNA vaseho proteinu, a naklonovali jste ji do expresniho plasmidu tak, aby kratce za 3’
koncem cDNA nasledovala plasmidova sekvence ACG GCC GTC GTT TTA C. Pro kontrolu sekvence vaseho
genu pomoci Sangerovy metody jste pouzili primer 5’- GTA AAA CGA CGG CCG T -3’ . Vystup sekvenatoru
obsahoval pfilozeny fragment, odpovidajici pfiblizné stému nukleotidu v sekvenci. Cervené je znacen
signal fluoroforu navazaného na ddTTP, modre na ddCTP, zelené na ddATP, ¢erné na ddGTP.

CGAGGT -3

1. zapiste usek sekvence vldakna DNA obsahujiciho vasi
cDNA, ktery odpovida uvedenému fragmentu vystupt
sekvenatoru:

Fluorescence

2. zapiste pfrislusny usek sekvence mRNA, ktera slouzila
jako templat pro vasi cDNA 5°

Migration time

3. zapiSte usek sekvence proteinu, ktery je kédovan

usekem vaseho genu TSLLS






Mass Spectrometry

= Detection of the ratio between relative mass and charge of ions
= Whole protein (intact) (MS)

= Proteolytic digest (MS) . Magnet
= Physical fragmentation (MS/MS) enters Heater vaporizes
here sample

= lonisation
= Matrix Assisted Laser Desorption lonisation (MALDI) (+ 1H*)

= ElectroSpray lonisation (ESI) (+ nH*)

"Detection
= Time-Of-Flight (TOF)

Electron beam
source

]
lon Trap (IT) Magnetic field
= Fourier Transform lon Cyclotrone Resonance (FT-ICR) i.?.f-lse;tgs"tgmw Detecto
r

= OrbiTrap


https://www.bronkhorst.com/int/blog-1/mass-spectrometry-and-mass-flow-control-a-closer-ion-them/

MS/MS spectra example
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a°, be, y° = ztrata H,O (S,T,E,D)
a’, b’y =ztrdta NH, (R,K,N,Q)




MS/MS spectra example
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MS/MS spectra example
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MS/MS sequencing example




MS/MS sequencing exercise 1

Peptide 2 WGYRF

166.087
244.109
322.188
407.172
485.251
942.273
563.273
728.352 ||

l

....... | I

100 200 300 400 500 600 700 800

- Mass / charge I




MS/MS sequencing exercise 2

TYRGA




MS/MS sequencing exercise 3
122.02707 MAGIC

203.08492
235.11114 100
260.10638
292.1326

363.16971
373.19045
494.2102

a0

0 100 200 300 o) Lo 1N] GG
Maz=z MAe



MS/MS sequencing exercise 4
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