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What is iGEM
•The premiere synthetic biology competition for 
students all over the world.
•Present in October in Boston, USA
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Our Team
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Discovery of CRISPR
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1987

Japanese scientist discovered palindromic sequences 

separated by spacer  in bacteria E.Coli

They did not know the function



Discovery of CRISPR
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If both Bacteria and Archaea have..

must be something important!

Named

Clustered

Regular

Interspaced

Short

Palindromic 

Repeats

1990

Fransico Mojica discovered same palindromic 

sequences separated by spacer in Archaea



Discovery of CRISPR

1990: Fransico Mojica

Archaea spacer 

sequence

BLAST: search for 

similar DNA 

sequence in other 

organism

Virus

Why?

Protect bacteria against 

virus
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Discovery of CRISPR
2006: Discovery in yogurt factory

CRISPR

array
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Discovery of CRISPR
2006: Discovery in yogurt factory

Vaccination

CRSPR array CRSPR array CRSPR array

No match with 

viral genome
Partial match Full match
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Discovery of CRISPR: Full CRSPR system

Cas gene Spacer Repeat tracrRNA

10



How does CRISPR help bacteria to 
defend against viral infection 

● Clustered Regularly Interspaced Short Palindromic 
Repeats

Short palindromic repeats
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● Clustered Regularly Interspaced Short Palindromic 
Repeats

Short palindromic repeats

How does CRISPR help bacteria to 
defend against viral infection 
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● Clustered Regularly Interspaced Short Palindromic 
Repeats

Short palindromic repeats

How does CRISPR help bacteria to 
defend against viral infection 
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● Clustered Regularly Interspaced Short Palindromic 
Repeats

Short palindromic repeats

CRISPR RNA

How does CRISPR help bacteria to 
defend against viral infection 
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But… how does it defend 

against the viral infection?
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Introducing…

Cas9
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Cas9

● CRISPR-associated protein 9
● RNA guided DNA endonuclease enzyme

CRISPR RNA
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Cas9

● CRISPR-associated protein 9
● RNA guided DNA endonuclease enzyme

Cas9 acts as molecular scissors to 

cleave DNA strands
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What is dCas9?
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dCas9
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What about dCas?

CRISPR-Cas genome editing and Beyond? (1:37)
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https://www.youtube.com/watch?v=4YKFw2KZA5o


Changing CRISPR/dCas for Base Editing
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Applications of 

CRISPR/Cas System and its 

Potential

Genetic Engineering Will Change Everything Forever –
CRISPR (6:35-7:53)
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https://www.youtube.com/watch?v=jAhjPd4uNFY


Gene Editing 

Misconceptions and 

Ethical Concerns
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CRISPR not consider as GMO?

1 | Introduction 2 | Cas 9 Application 4 | Ethical concerns3 | Other CRISPR proteins 45



46



https://play.kahoot.it/#/k/c9ebdea7-5b3a-4b43-8a30-a978fd915d79

Kahoot time!

Please take out your phones!

go to kahoot.it
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https://play.kahoot.it/#/k/c9ebdea7-5b3a-4b43-8a30-a978fd915d79

Common misconceptions

#1 MISCONCEPTION :

Gene functions do not affect each 

other and changes are predictable

#2 MISCONCEPTION :

Gene editing can make changes to 

all DNA in the cell.

#3 MISCONCEPTION :

DNA bases in a gene cannot be 

changed or altered in our body.
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Follow us on Instagram

@igem_nussgsci
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