Important notes:

* Submission information for major assignments

Logistics [edit)

You will complete this assignment individually.
As you prepare your assignment be sure to review the resources provided on the Communication tab.

Please submit your completed Mini-presentation due by Saturday, October 13 at 10 pm to bioeng20.109@gmail.com, with filename
Name_LabSection_MP.extension (for example, NoreenLyell TR_MP.mov).

* Include your name(s) on ALL assignments
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Multiple Gene Repression
in Cyanobacteria Using CRISPR
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ACS Synthetic Biology. 2016. 5:207-212



Successful targeted GFP repression in gfpmut3b gene
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Top: Gene map depicting sgRNA
protospacer on target gene
Bottom: Corresponding GFP
fluorescence upon insertion of
SgRNA protospacer

sgRNA-NT1 and sgRNA-NT2 =
significant GFP fluorescence
decrease

No sgRNA and sgRNA-NTO = no GFP
repression

WT has weak auto fluorescence
Found target site to repress GFP
gene

Next: Test to identify best promoter
to optimize gene repression



GFP Repression is Reversible With CRISPRi
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Enzymes involved in glycogen
synthesis knocked down by CRISPRi
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* CRISPRIi survives nitrogen starvation.
e Mutant strain showed 10x repression of phakE.
e PHB biosynthesis was not detected in mutant strain.



glgC knockdown achieved through
CRISPRI construct
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Induction with aTc repressed glgC transcript levels to 10% after 24 hours.

After two days of nitrogen starvation, mutated line accumulated 25% of glycogen
that wild type accumulated.

Non-bleached phenotype is typical of glycogen deficient strains.

Glycogen quantification showed 80% less glycogen when glgC was knocked
down.
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CRISPi enables multiplex repression abilities
A. Single knockdown, capability of repression for one knockdown (baseline)
e All knockdowns experienced = 10x repression except for slrO091 (2.5x),
which may be due to a distant TSS (blocking of transcription elongation

inefficient)
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B. Simultaneous knockdowns (multiplexing)

e Multiplexing 3 and 4 are as efficient as single-gene knockdown in repression of
genes

e 3-sgRNA did not knock down slr0091, so it makes sense that levels of expression
are comparable to WT

Take Away: Multiplexing is successful although multiple sgRNAs targeting the gene
of interest may be necessary to achieve full knockdown



