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Central dogma of molecular biology
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DNA — the code of life
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Protein strings
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Genes, transcription, translation

DNA — RNA - Thymine replaced by Uracil (T-U)
The transcribed segments are called genes
ACCGUACCAUGUUA. . .AUAGGCUGAGCA

AUG - start codon (also amino-acid Methionine)
UAA, UAG, UGA - stop codons

Genes are read in sets of 3 nucleotides during translation — 43 = 64
possible combinations

Each combination codes for one of 20 amino-acids — the building
blocks for proteins
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Alternative splicing

(a) Alternative selection of promoters (e.g., myosin primary transcript)
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(b) Alternative selection of cleavage/polyadenylation sites (e.g., tropomyosin transcript)
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(¢) Intron retaining mode (e.g., fransposase primary transcript)
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(d) Exon cassette mode (e.g., froponin primary transcript)
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Stop and think...

 What is common to these two DNA sequences?

ATTACAGTCTGCCGCACTGC
GCAGTGCGGCAGACTGTAAT



Stop and think...

 What is common to these two DNA sequences?

5'—ATTACAGTCTGCCGCACTGC - 3'
5' — GCAGTGCGGCAGACTGTAAT — 3' (reverse complement)

5 — ATTACAGTCTGCCGCACTGC -3
3'—- TAATGTCAGACGGCGTGACG - ¥



Stop and think

 Which of these mutations is more likely to be harmful to an
organism?

Original: GACTGATGTCCAGACTGCACT

Mutant1: GACTGATGACCAGACTGCACT

Mutant2: GACTGATGTCAAGACTGCACT

Mutant3: GACTGATGTCC_GACTGCACT (deletion)
Mutant4d: GACTGATGTCCAAGACTGCACT (insertion)
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Stop and think

 Which of these mutations is more likely to be harmful to an organism?
Start codon
Original: GACTGATG TCCAGACTGCACT
S R L H
Mutant1: GACTGATG ACCAGACTG CACT
T R L H
Mutant2: GACTGATG TCAAGACTG CACT
S R L H
Mutant3: GACTGATG TCC_GAC TGC ACT (deletion)
S D S T
Mutant4: GACTGATG TCC AAG ACT GCA CT (insertion)
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Representing sequences computationally

« FASTA
>segl some more information
ACCGGTAGCATAGA
CGGATAGACTTAGT
[
FASTQ @seqid other 1info
ACCAGTACGTCCGTG

+seqid other info (optional)
+30qr-130!@+-@



DNA sequencing

Sanger (sorting by size)

454 (luminescence)

lllumina (a different type of luminescence)
Pacific Biosciences (trapped polymerase)
Oxford Nanopore (nanopore)
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Next-generation DNA sequencing
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Pacific Biosciences
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Oxford Nanopore

from labbiotech.eu
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