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sgRNA Cloning and Lentiviral Transduction 

Single guide RNAs (sgRNAs) for site-specific targeting of genomic regions were designed to 
minimize off-target cleavage based on publicly available filtering tools (http://crispr.genome-
engineering.org/crispr/). To minimize potential interference between dCas9 and trans-acting 
factors, sgRNAs were designed to target the proximity of cis-elements. We also adapted an 
optimized sgRNA design by including the A-U pair flip and a 5bp extension of the hairpin as 
previously described (Chen et al., 2013; Konermann et al., 2015). The sgRNAs were cloned into 
the lentiviral U6-diven expression vector by amplifying the insertions using a common reverse 
primer and unique forward primers containing the protospacer sequence, as previously 
described (Chen et al., 2013). Briefly, the forward primers were mixed with equal amount of 
reverse primer to PCR amplify sgRNA fragments using pSLQ1651 vector as the template. The 
PCR amplicon and the sgRNA vector containing a mCherry reporter gene were digested by 
restriction enzymes BstXI and XhoI for 3 h. The digestion DNA were then purified, and ligated to 
the digested sgRNA vector using a T4 DNA ligase. Insertion of sgRNA was validated by Sanger 
sequencing. Lentiviruses containing sgRNAs were packaged in HEK293T cells as previously 

described (Huang et al., 2016). Briefly, 2 µg of p8.9, 1 µg of VSV-G and 3 µg sgRNA vectors 
were co-transfected into HEK293T cells seeded in 10 cm petri dish. Lentiviruses were harvested 
from the supernatant 48-72 h post-transfection. FB-dCas9 and BirA-expressing K562 stable 
cells were then transduced with sgRNA-expressing lentiviruses in 6-well plates. To maximize 
sgRNA expression, the top 1% of mCherry-positive cells were FACS sorted 48 h post-
transfection. 
 
The pSLQ1651 vector map and sequences can be found at: http://www.addgene.org/51024/ 
 
The primers used to clone sgGal4 non-targeting sgRNA: 
sgGal4_sgRNA.fwd: 
ggagaaCCACCTTGTTGGAACGACTAGTTAGGCGTGTAGTTTAAGAGCTATGCTGGAAACAG
CA (GNX is the spacer sequence which can be changed for targeting any locus,) 
Common.rev:  ctagtaCTCGAGAAAAAAAGCACCGACTCGGTGCCAC 
 
Primer sequences used to validate sgRNA sequence by sanger DNA sequencing: 
U6-Vector_seq.fwd GAGATCCAGTTTGGTTAGTACCGGG 
U6-Vector_seq.rev ATGCATGGCGGTAATACGGTTAT 
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