
FROM GENE 
to protein 



KEY TERMINOLOGY

DNA

▪Deoxyribonucleic acids
▪(Nucleic acids)

▪Genetic code

▪Blueprint for making 
proteins
▪Central dogma

▪Transcription/translation
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“The Central Dogma. This states that once 'information' has passed into protein it 
cannot get out again. In more detail, the transfer of information from nucleic acid to 
nucleic acid, or from nucleic acid to protein may be possible, but transfer from 
protein to protein, or from protein to nucleic acid is impossible. Information 
means here the precise determination of sequence, either of bases in the nucleic 
acid or of amino acid residues in the protein.

”— Francis Crick, 1958
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How does this relate to mutations? 
Where are mutations likely to occur?



Chromosome
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▪Organized structure of 
DNA and histone proteins

▪Allows you to pack massive 
amounts of DNA into tiny 
cells – unless actively being 
used
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Homologous 

Chromosomes

▪ Same size

▪ Same centromere position

▪ Genes for the same 

characteristics exist at 

corresponding loci

▪ Are not genetically identical 

(different alleles or types of the 

gene)
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Original Cell (2n)

One copy of 
chromosome, 

originally came 
from mother

Made up of just 
one chromatid

One copy of 
chromosome, 

originally came 
from father

Made up of just 
one chromatid
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One chromosome, 
originally came from 

mother
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S phase

One chromosome, 
originally came 

from father

There are now 2 
“sister” chromatids 
that make up the 

one chromosome. 
The second was 
made in S phase

Homologous Chromosomes
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Chromosome
(1 Chromatid)

(1 Big DNA 
Molecule)

Chromosome
(2 “Sister” 

Chromatids
(2 Big DNA 
Molecules)

DNA replication 
increases the 

amount of DNA 
(chromatids),
but does not 
increase the 

number of 
chromosomes



Sister Chromatids

▪A copy of a chromosome 

made in the S phase

▪Sister chromatids are 

theoretically made up of the 

exact same sequence of DNA
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Centromere
▪Region of DNA found near the 

middle of the chromosome 

where 2 identical sister 

chromatids come in conact
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Centromere
▪Region of DNA found near the 

middle of the chromosome 

where 2 identical sister 

chromatids come in contact. 

▪Point of attachment of the 

mitotic spindle
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Intron splicing



Intron splicing



Intron splicing



Intron splicing



Mature mRNA



Leaves through nuclear pore















Type of amino acid 
depends on codon
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vs

Translation
vs

 DNA replication

How are these two 
processes different in 
overall purpose from DNA 
replication?



Transcription 
vs

Translation
vs

 DNA replication





RNA polymerase



RNA polymerase



Messenger RNA 
[mRNA]
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Messenger RNA 
[mRNA]



Leaves through nuclear pore
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Translation 

Polypeptides are created by the building 
of nucleotide chains from code of mRNA 
by tRNA structures 
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Translation 

Polypeptides are created by the building 
of nucleotide chains from code of mRNA 
by tRNA structures 







Transfer RNA
tRNA



Transfer RNA
tRNA



Codons are in triplets

Transfer RNA
tRNA



Transfer RNA
tRNA







“The Central Dogma. This states that once 'information' has passed into protein it 
cannot get out again. In more detail, the transfer of information from nucleic acid to 
nucleic acid, or from nucleic acid to protein may be possible, but transfer from 
protein to protein, or from protein to nucleic acid is impossible. Information 
means here the precise determination of sequence, either of bases in the nucleic 
acid or of amino acid residues in the protein.

”— Francis Crick, 1958

How does this relate to mutations? 
Where are mutations likely to occur?



MUTATIONS

 + an error = mutation



MUTATIONS

 + an error = mutation
An error can be…

- During mitosis 
- During meiosis
- Due to radiation 
- Due to viruses 
- Due to mutagens



Point Mutation



Point Mutation
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Insertion



Insertion



Deletion



Deletion



Substitution



Substitution









http://www.youtube.com/watch?v=fOl7lrNuOnk
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Adenine <-> Thymine 
Cytosine <->Guanine DNA replication
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DNA

 DNA replication



DNA

RNA

 DNA replication



Adenine <-> Thymine 
Cytosine <->Guanine

Adenine <-> Uracil
Cytosine <-> Guanine

DNA

RNA

 DNA replication



http://www.youtube.com/watch?v=Cw8GAPuhAk4&t=8


A’s go to U’s

SEMI-HELPFUL CHART



SUMMARY OF MITOSIS: STAGES
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WHAT ARE THE MITOTIC DIFFERENCES 
BETWEEN PLANTS AND ANIMALS?

Plant Cells Animal Cells

Cell Plate
(New Cell Wall) Cleavage 

Furrow



WHAT ARE THE MITOTIC DIFFERENCES 
BETWEEN PLANTS AND ANIMALS?

Plant Cells Animal Cells

Cell Plate
(New Cell Wall) Cleavage 

Furrow
Quiz

https://play.kahoot.it/#/k/d111df8a-0681-4ca7-95b0-01993248c102

