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Protein Engineering using CRISPR - a Gene Expression Activity

You are a genetic engineer...

...and you are tasked with engineering a protein (PDSTB1) by changing one of its
amino acids from a serine to a cysteine. The sequence data available tells you that

the target codon is close to the start codon of the gene for PDSTR1.

Using the recently developed CRISPR-Cas9 technology, you must edit the PDSTR1
gene. By introducing a single point mutation, the sequence of the coding DNA strand
can be altered to bring about the required change in the protein. This engineered

sequence can then be used to replace the normal PDSTB1 gene.

Your DNA synthesiser can provide you with a modified guide RNA, but you must first

figure out the required point mutation, given the sequence data below.
DNA Coding strand: —~ATGTCTCCTAGTCAA--—-
DNA Template strand: ...,
MRNAICOAONS: ssesssssessevesssssiems sosts o s ssn s
tRNA Anticodons:
Amino acid sequence
(o e ir e g B 1 < SRS SRR ———
MUEant PDSTBT.  cunsmmmimimnhisssssiss s s

Mutant mRNA:

Mutant DNA Coding slrand: ......ovsvusssnsimmasimmssoasissanves

Questions:
1. What amino acid does the start codon encode?

2. Why don't all proteins have this amino acid as their first?




