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Microbial World
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What is the Genetic Code?





Every 3 basepairs code for an amino 

acid.

Only 21 Amino acids in total

Amino acids are then the building 

blocks of proteins, combinations of 

different amino acids means different 

proteins are made

Some amino acids can be made from 

more than one “code”

e.g. Phenyalanine can be encoded by 

TTC or TTT; Methione can ONLY be 

made from ATG

Genetic Code 



Genetic code

The entire “string” of DNA is called a genome

Human genome is 3 BILLION base pairs

Micro-organisms much smaller genome.  

E.g. SARS-CoV2 has only approximately 30,000 bases

https://www.medrxiv.org/content/10.1101/20

20.11.16.20232009v1
… We estimate that each infected 

person carries 109-1011 virions during 

peak infection, with a total mass of 

about 1 μg-0.1 mg, which curiously 

implies that all SARS-CoV-2 virions

currently in the world have a mass of 

only 0.1-1 kg – can fit in two cans of 

coke!

https://www.medrxiv.org/content/10.1101/2020.11.16.20232009v1


Genetic Code 

If we view a genome as a book:

• The virus genome has 30,000 nucleotides (LETTERS)

• These form 10,000 amino acids (WORDS)

• That make at least 10 genes (SENTENCES)

• Which encode 29 viral proteins (PARAGRAPHS). 

• Four proteins are on the surface (KEY CHAPTER!)



Genetic Code 

Mutation 3: THE RAT IS IN THE ROOM 

– Sentence changed (virus potentially 

more harmful)

Viruses with different mutations (letters) are referred to as variants or lineages

Original: THE CAT IS IN THE ROOM

Mutation 1: THE CXT IS IN THE ROOM – Sentence changed 

subtly…no big deal

Mutation 2: THE MAT IS IN THE ROOM – Sentence messed up 

(virus less harmful)
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Genetic Code 

Differences in DNA sequences also 

distinguish other organisms from each 

other…..

e.g. Humans share 99% our 

DNA with Chimpanzees! 



DNA facilities in Teagasc



Sequencing facilities 

at Moorepark

Illumina MiSeq

Ion ProtonIon PGM

MinIonIllumina NextSeq



Teagasc and sequencing



Human Microbiome Research

Human body contains trillions of microbes, 

outnumbering human cells 10:1

It plays a role in immunity, digestion of food, regulation 

of vitamins and hormones and even our behaviour 

100-150 times more genes

FORGOTTEN ORGAN



Teagasc Presentation Footer14

Fermented Foods: Fact or Fiction



15

Identification of bovine respiratory 

viruses

Dr. Matt McCabe 

(Teagasc Grange) 

and colleagues in 

their “car lab”- rapid 

identification of 

bovine respiratory 

viruses
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Identifying microbes responsible for food defects or food 
poisoning 

Exploiting bacteria and viruses for food safety purposes 
(Olivia)

Food Safety and Quality

http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=jjJNThJq8Ocg8M&tbnid=4STNkl9m8y6B_M:&ved=0CAUQjRw&url=http://www.fastweightlossways.com/healthy-dairy-products/&ei=9MoyU8X5BYzH7AbstIHwAQ&bvm=bv.63738703,d.ZGU&psig=AFQjCNGU2pt4maSqKRHK4k55oPTagyjEbQ&ust=1395924033761205
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Food:
Composition of cheese (including artisanal products)
Composition of health promoting beverages (kefir/kombucha)
Identifying microbes responsible for food defects 
Exploiting microbes for food safety purposes and to produce nicer 
tasting foods

Human and animal microbiome
Probiotics, Anti-psychotics, prebiotics
Diet and/or Exercise
Methane emissions
Animal pathogens

In summary…

http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=jjJNThJq8Ocg8M&tbnid=4STNkl9m8y6B_M:&ved=0CAUQjRw&url=http://www.fastweightlossways.com/healthy-dairy-products/&ei=9MoyU8X5BYzH7AbstIHwAQ&bvm=bv.63738703,d.ZGU&psig=AFQjCNGU2pt4maSqKRHK4k55oPTagyjEbQ&ust=1395924033761205
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Corona Virus Sequencing

Dr Fiona Crispie  Dr John Kenny

Dr Patrick Stapleton Prof. Paul Cotter
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