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The set of genes expressed in a cell determines its
fate
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e genome of Humans and Chimpanzees are 98% identica
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Building tools to control the “volume” of any gene



All you need is: 1 protein + 1 single guide RNA (sgRNA, ~100bp)

Repurposing CRISPR for genome editing

Jinek et al. Science 2012



Retooling CRISPR to turn genes on and off

Bo Huang 



Turning genes on and off with CRISPR
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Moving from controlling one gene to all genes

DNA oligo 
array synthesis Lentiviral sgRNA

library construction

K562 cells expressing 
a dCas9 chimera

Lentiviral infection

Infected cells 
before selection

Growth analysis by 
deep sequencing using 
sgRNAs as barcodes

+ Toxin

Untreated

Gilbert et al. (PMID 25307932)



• Define the relationship between gene 
expression and phenotype.

• Genome-wide forward genetic screens for 
any transcript: essential, noncoding, etc.

• Over expression screens:  drug 
resistance, redundant genes, gain of 
function.

• Massively parallel combination (synthetic 
lethal) screens: rational design of 
polytherapy.

Applications of CRIPSRi/a approach

Gilbert et al. (PMID 25307932)



Pretreatment 2 month treatment 3 month treatment

Wagle et al. JCO 2011
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Drug Targets
Novel Biology

Functional 
Genomics

CRISPR-based
Screens  
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Observational 
Genomics

RNA-seq
Ribosome profiling

Bulk DNA & RNA
Sequencing
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