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Introduction

CRISPR-Cas9 -a tool for rewriting the code of life




Streptococcus’ natural immune system
against viruses: CRISPR/Cas?

When viruses infect a bacterium, they send their harmful DNA into it If the
bacterium survives the infection, in inserts  piece of the virus DNAn its
genome, like a memary of the virus. This DNA is then used to protect the
bacterium from new infections
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The bacterium inserts a piece of the virus DNAin the .
1 CRISPR section of the genome. Between each viral
DNA is a repeated sequence.
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3 TracrRNA fits with the repeated section of CRISPR

RNA like piece of a puzzle. When tracrRNA attaches
to CRISPR RNA, the scissor protein Cas? also links to
the complex. The long molecule is then cleaved into
smaller pieces by a protein called RNase Il

The finished genetic scissors contain code W

4 from a single virus. If the bacterium is
reinfected by the same virus, the genetic
scissors will immediately recognise and

disarm the virus by cleaving it. /_\
Cas?
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Methodology

-

Preprocessing: | " Genome-wide SgRNA Occurrence:

* human reference genome (hg38) FASTA fetch * binary search-based sgRNA(a total of 18651 records) matching

 suffix array construction » feature engineering for machine learning




Results
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Distribution of Genome-wide sgRNA Occurrence Groups
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Genome-wide Occurrence vs CRISPR Efficiency

“pearson r = -0.103
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CRISPR Efficiency across Genome-wide Occurrence Groups

16 1 e
14 - o
i )
bl g
P 12
AR .
/4 -
"'Fé:‘ RS N
- MY, 10 1 8

A\

X
CRISPR Efficiency
o
|
I
I

o]
6 .
o
4 -
2 m
N 1 1 [
Uniqllle (1) Low I(Z—S) Mediun‘ﬁ (6-20) High I(>2O)

Occurrence Group

Bl= ~ " #& 7 foccurrence group ¥ 2 CRISPRZ f#»x

high occurrence group & #f efficiencyfi i€ o pt 2t > H 2 # jp gt ¢
A A2 R B OsgRNAY 4o & IR M cndpiBsa s » @ 2L :

)
W
e
i
pa i)
N
N
o ud
Eal



GC Content vs CRISPR Efficiency
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Conclusion

CRISPR-Cas9 -a tool for rewriting the code of life
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