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Figure 2 - sgRNA scaffold modifications increase functionality in cells. Diagram showing CRISPR Integrated in sqRNA 3'-end s 0 — : 1 :
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o CRISPRi is composed of a KRAB-dCas9 + single guide . ) ) ) L RAB1A sg2 control
RNA(sgRNA) Féomplex that functions by delivgering a Enhanced sgRNA Functionality Confirmed in A375 Cells sequence 1
transcriptional repressor domain to the target sequence. o Increased functionality of enhanced sgRNA scaffolds were confirmed internally. rrotospacer T ghal " Protospacer Termination
o SQRNAs are targeted within 200bp of the transcription start site, o HEY1 and HES1 represent easy-to-repress targets.

avoiding the nearest 50bp. o CANX represents a difficult-to-repress target.

o KRAB-dCas9 sterically represses transcription by blocking either
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transcription initiation or elongation.

o NES previously showed a high degree of inconsistency across various sgRNAs.
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o This approach allows for inhibition at the DNA level, resulting in R
reversible, highly specific gene repression and the ability to § .. [ dCosoKRAB-MeCP2
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% 52 | 1'5 |—| CRISPR sgRNA scaffold modifications for 10x Feature Barcoding. (B) Treatment with barcoded sgRNAs
& 9 1 — 19 resulted in decreased gene expression as compared to non-targeting control in A375 cells. gPCR
g ., 1N . ¢ = . = reactions were normalized to the PPIA gene. (C) KRAB-dCas9-expressing A375 cells more closely
sgil 52 sgl 52 | sg4 sg4 ‘ 5g2 sg2 | recapitulate the transcriptomic profile of the WT line as compared to dCas-KRAB-MeCP2-expressing
- > CE+ED CEHED cells.
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Figure 3 - Modified sgRNAs demonstrate enhanced KD efficiency across various target genes.
Treatment with modified sgRNA scaffolds consistently resulted in decreased gene expression levels as n I i n
Results compared to their unmodified counterparts in A375 cells. Blue bars = modified sgRNAs; Green bars = M
e s unmodified sgRNAs. (F+E) = A-U flip and extended stem loop. gPCR reactions were normalized to the PPIA o A comprehensive evaluation of the CRISPRi technology revealed that KRAB-dCas9 +
o OBJECTIVE: Determine which sgRNA design algorithm yields the JeNE. sgRNA with improved scaffold provides optimum KD efficiency in cells.
highest knock down (KD) efficiency in traditionally difficult to : s - : _ f e Wi : -
repress target genes. KRAB-dCas9 Outperforms dCas9-KRAB-MeCP2 e feiﬁiggg;/s well-suited for single-cell analysis with 10x Genomics Feature Barcoding
o OBJECTIVE: Determine if additional effector domains could improve KRAB-dCas9 inhibitory
function.
s o The MeCP2 construct did not enhance target gene repression in internal evaluations. w
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Figure 1 - UCSF _ CRISPRi design algorithm improves KD efficiency CANX NES
across multiple sgRNAs. Relative gene expression levels of CHEK1 and dCasd-KRAB-MeCP2 Figure 4 — KRAB-dCas9 effector enhances KD efficiency. Relative gene

CANX in A375 cells demonstrate increased KD efficiency by sgRNAs designed SV40-NLS
with UCSF v2.1 algorithm! as compared to those designed with Yeo et al? f
algorithm. Blue bars = UCSF design; Green bars = Yeo et al design. gPCR
reactions were normalized to the PPIA gene.

expression levels of CANX and NES1 in A375 cells demonstrate increased KD
efficiency with KRAB-dCas9 effector. Blue bars = KRAB-dCas9; Green bars =
dCas9-KRAB-MeCP2. gPCR reactions were normalized to the PPIA gene.




