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DNA structure

DNA, gene, alleles,
chromosome, trait,
nucleotide
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Some definitions

* DNAIs a molecule shaped as a double helix (twisted, 2 strands)
that holds the genetic information of an organism.

* Agene Is a section of DNA that codes for a particular trait, e.qg.
gene for hair colour.

 An allele is an alternative form of a gene, e.g., blond hair and
black hair are alleles of the gene for hair colour.

« Atrait Is a characteristic that an organism shows.

« Chromosome is the 3D shape made of DNA and proteins that is
visible before a cell divides through mitosis or meiosis.

 Nucleotide iIs the basic unit of DNA.
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Each species has different numbers of
chromosomes
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Each human cell:
3.2. billions (3200
millions) nucleotides
(human genome)

DNA is about 2 m long
About 20 000 protein-

coding genes (1.5% of
the entire genome)
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Nucleotide
phosphate

Nitrogenous base

Sugar = deoxyribose
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Codon chart
<

https://pixabay.com/vectors/dna-amino-
acids-biology-code-152135/
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Dr Thierry Lints

Make secret messages using life’s code

Use the codon chart to convert your first or last name into a sequence of 03 s & &5, : TILETGAA
bases. If your name has the letters B, J, O, U, X or Z in it you will need to i ‘

select another word instead (maybe a family member’s, pet’s or famous

person’s name, e.g. Einstein).

UNLOCKING LIFE’S CODE

CARTAAG CAACAG TTCAATGAAT CAAAAT GGAAT GAG T AL TCTAAGCAG CCAATTAGAT G LT GG CAGCRAGAGAT G GAAGATCAAGT G G TOACACCAGCTLT GAAG TAAG CACAKS TAGAACTGIT GLATC TG

CTACGACAGA
ITACAGCAG GHAACAAG TG GAT T GAATCTCL TAAGAGTAG TG TGOAG GA :T_?QCWLCAGMA&_A_{«AATEA M Y G GO AC T T (TG G T GALGG GUATLCTCACAAL

PR Fare e % o £ 3 fn €2 A CTCEARE PG TGCAGEAGCAACAACTACAAGAG TT TTACAAGAAACAG CAAG AGCASS
Gead _ N ACEACA < & AT TG GAAGCAAGL G ARAGAG CAGC ARG CAGCA
AT GEAKCR \;‘ -~ Yo ’ GTCEAAT CGLTGEOTCAAGET G GCTRAGTC

& ».

T CEAT G T GARTEGACAG TC TTCAG TTCTAMETSE
ECGAAGCACT GCTCAG TGICCAGTRT AN
>

T YA ek \ ~ R TACT AACARTTCCTCCT COACTACETCCTECAR
[ j TTGCAAMT & * AGCATTIG T GAAGAT T T TG GACAGTTTTTAA - \RTCT
A CGAGACATCCCCADAGAGCTTACY

PCTTCCACATONRS. « - LA AACTGTAMTCTC G
CAATG TEaaAGTTa, N 5 - CALLTAC/NCATTCECATS
AGE GG TYTACACGGACATT ARG

T TG GACTGTGGATGAAG
TCEAGTGGCCTACT

TGACTT G TGAAACE TCAGE T

e AR A [ AE L 2B LS
1 D TG TR A TTTCAT T AAT T 8n

e e

Dot PREL R LSS S N PO e S

Type each letter of your name into a box

Then type a set of three bases corresponding to each letter

https://www.genomics-aotearoa.org.nz/sites/default/files/2024-

03/Unlocking%20Lifes%20Code%20%28Student%20Version%29.pdf

‘// o nl ' =CAGGCTATIGAT


https://www.genomics-aotearoa.org.nz/sites/default/files/2024-03/Unlocking%20Lifes%20Code%20%28Student%20Version%29.pdf
https://www.genomics-aotearoa.org.nz/sites/default/files/2024-03/Unlocking%20Lifes%20Code%20%28Student%20Version%29.pdf

Understanding
gene versus
genome and
where their
information is
stored
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One chapter = one chromosome

One book = Organism = genome
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One page = one gene




[ Genbank = library of books ]

Book = (organism with own) Complete set of genes in a
genome cell or organism = genome

[ One page in book = gene ]
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https://www.ncbi.nlm.nih.gov/genbank/ NN
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National Library of Medicine

National Center for Biotechnology Information

GenBank [Nucleotide v || | search

GenBank Submit - Genomes v WGS - Metagenomes + | TPA = TSA - INSDC - Documentation + | Other =

GenBank Overview GenBank Resources

GenBank Home
; 2 ion T
What is GenBank? Submission Types

GenBank @ is the NIH genetic sequence database, an annotated collection of all publicly available DNA sequences (Mucleic Acids
Research, 2013 Jan 41({0D1).D36-42). GenBank is part of the International Nucleotide Sequence Database Collaboration, which comprises

the DNA DataBank of Japan (DDBJ), the European Nucleotide Archive (ENA), and GenBank at NCBI. These three organizations exchange Search GenBank

data on a daily basis. Update GenBank Records
A GenBank release occurs every two months and is available from the fip site. The release notes for the current version of GenBank provide

detailed information about the release and notifications of upcoming changes to GenBank. Release notes for previous GenBank releases

are also available. GenBank growth statisiics for both the traditional GenBank divisions and the WGS division are available from each

release.

Submission Tools

An annotated sample GenBank record for a Saccharomyces cerevisiae gene demonstrates many of the features of the GenBank flat file
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https://www.ncbi.nlm.nih.gov/genbank/
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‘ GenBank -

BLAST ® Home RecentResults Saved Strategies Help

GenBank |

Basic Local Alighment Search Tool
BLAST+ 2.15.0 is here!

Whﬂt IS G EI BLAST finds regions of similarity between biological sequences. The We have included two exciting new features in the latest
program compares nucleotide or protein sequences to sequence BLAST+ release
@ - databases and calculates the statistical significance. Learn more

GenBank = is t Tue, 28 Nov 2023 B More BLAST news...
Research, 201
the DNA DataE Web BLAST

\W

BLAST Genomes

Enter organism common name, scientific name, or tax id m
genomics
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BLAST ®» blastn suite Home

Standard Nucleotide BLAST
m blastp blastx tblastn tblastx

Enter Query Sequence

BLASTN programs search nucleotide databases using a nucleotide query. more...

Enter accession number(s), gi(s), or FASTA sequence(s) @ ciear Query subrange ©@

From | |

- TO‘ ‘

Or, upload file Choose File | No file chosen (2]

Job Title | |

Enter a descriptive title for your BLAST search 9

] Align two or more sequences @

Choose Search Set
Database @ Standard databases (nr etc.): O rRNA/ITS databases O Genomic + transcript databases O Betacoronavirus O Experimental datz

(O Core nucleotide database

| Nucleotide collection (nr/nt) v |@

Organism

Optional | D exclude [ Add organism
Entar nrnanicm ~ammon nama hinamial A tav id Oinle 20 tan tava will ha choam ﬂ
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BLAST © » blastn suite

m blastp blastx tblastn tbhlastx

Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) @ cilear Query subrange @

accgccgaga ccgogtccge cococgocgagcea cagagcectcg cctttgecga tccgecgece -
61 giccacaccc gocgecagct caccatggat gatgatatcg ccgegetcgt cgtcgacaac
121 ggciccggea tgtgecaaggce cggcticgeg ggegacgatg cocccccgggc cgtcttccce =

Standard Nucleotide BLAST

BLASTN programs search nucleotide databases using a nui

From

181 tccatcgtgg ggogecccag geaccagggc gtgatggtgg geatgggtca y To
Or, upload file Choose File | No file chosen (2]
Job Title

Enter a descriptive title for your BLAST search ©

(] Align two or more sequences @

Choose Search Set
Database @ Standard databases (nr etc.): (O rRNA/ITS databases () Genomic + transcript databases () Betacoro
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Result of sequence alignment

Graphic Summary Alignments Taxonomy

Sequences producing significant alignments

select all 100 sequences selected

Description
\ -
Homo sapiens actin beta (ACTB),_mBENA

Homo sapiens mRNA for beta actin variant,_clone: HRC0O8987

Homo sapiens mRNA for beta actin variant _clone: KAT00430

Homo sapiens mRNA for beta actin variant_clone: HRCO7191

S 0000

Homo sapiens cONA FL 26647 fis,_clone MPEQ4710,_highly similar to Actin,_cytoplasmic 1

genomics
aotearoa
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Download “

GenBank

o Max
Scientific Name

— Score

w
Homo sapiens 1330
Homo sapiens 1330
Homo sapiens 1330
Homo sapiens 1330
Homo sapiens 1330

Select columns v

Graphics

Total

Score
w

1330
1330
1330
1330
1330

Query

Cover
-

100%
100%
100%
100%

100%

value
-

0.0

0.0

0.0

0.0

0.0

Per.
Ident

-

100.00%

100.00%

100.00%

100.00%

100.00%

Show

Distance tree of results

Acc.

Len

1812

1656

1643

1833

1805

100 ¥ e

MSA Viewer

Accession

NM_001101.5
AK225414 1
AK223055 .1

AK222925 1

AK130157 1



Homo sapiens actin beta (ACTB), mRNA
Sequence ID: NM_001101.5 Length: 1812 Number of Matches: 1

Range 1: 1 to 720 GenBank Graphics

Score Expect Identities Gaps Strand
1330 bits(720) 0.0 720/720(100%) 0/720(0%) Plus/Plus
Query 1 CCGAGACCGCGTCCGCCCCGUGAGCACAGAGCCTCGCCTTTGCCGATCCGCCGLCCC  b@
_ I||||I||||||I||||I||I|I|||||||||||||||||I|II|I|II|I|II|I|II|
Sbjct 1 CCGAGACCGCGTCCGCCCCGUGAGCACAGAGCCTCGCCTTTGCCGATCCGCCGLCCC bB

Query 61 GTCCACACCCGCCGCCAGCTCACCATGGATGATGATATCGCCGCGCTCGTCGTCGACAAC 120

Sbjct 61 GTCCACACCCGCCGCCAGCTCACCATGGATGATGATATCGCCGCGCTCGTCGTCGACAAC 120
Query 121 GGCTCCGGCATGTGCAAGGCCGGCTTCGCGGGCGACGATGCCCCCCGGGCCGTCTTCCCC 186

Sbjct 121 GGCTCCGGCATGTGCAAGGCCGGCTTCGCGGGCGACGATGCCCCCCGGGCCGTCTTCCCC 180

Query 181 CGTGATGGTGGGCATGGGTCAGAAGGATTCC 246

Sbjct 181 CGTGATGGTGGGCATGGGTCAGAAGGATTCC 246

Query 241 TATGTGGGCGACGAGGCCCAGAGCAAGAGAGGCATCCTCACCCTGAAGTACCCCATCGAG 300

Sbjct 241 TATGTGGGCGACGAGGCCCAGAGCAAGAGAGGCATCCTCACCCTGAAGTACCCCATCGAG 300

Query 31 CACGGCATCGTCACCAACTGGGACGACATGGAGAAAATCTGGCACCACACCTTCTACAAT 360

Sbjct 301 CACGGCATCGTCACCAACTGGGACGACATGGAGAAAATCTGGCACCACACCTTCTACAAT 360

Query 361 GGAGCAC GTGCTGCTGACCGAGGCCCCCCTGAACCCC 420

Sbjct 361 GTGCTGCTGACCGAGGCCCCCCTGAACCCC 420

Query 421 AAGGCCAACCGCGAGAAGATGACCCAGATCATGTTTGAGACCTTCAACACCCCAGCCATG 486

Sbjct 421 AGGCCAACCGCGAGAAGATGACCCAGATCATGTTTGAGACCTTCAACACCCCAGCCATG 486

Query 481 TACGTTGCTATCCAGGCTGTGCTATCCCTGTACGCCTCTGGCCGTACCACTGGCATCGTG 540
%genomlcs FECTEEEETEREETEr e e e e e e e e e e e e e e e e e e e e e e e e e e e ey
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Bank of variants’ data

* MYBPC3 R
N]|E)) National Library of Medicine

National Center for Biotechnology Information

GenBank | ClinVar

GenBank Submit - enomes * WGS Metagenomes + | TPA = TSA - INSDC - Documentation + | Other =

GenBank Overview GenBank Resources

GenBank Home
What is GenBank?

GenBank @ is the NIH genetic sequence database, an annotated collection of all publicly available DNA sequences (Mucleic Acids

Submission Types

Siibhmissinn Tonls
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