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Supplementary Figure 1

dRNAs can mediate robust gene activation using an active Cas9.

Three different dRNAs targeting the HBG1 promoter region were designed. The length of the RNA targeting
sequence was varied from 11nt to 20nt. HBG1 mRNA (normalized to GAPDH, and compared to cells
transfected with GFP plasmid) was quantified, as well HBG1 indel frequency. In all cases, guides were
designed with MS2 binding loops in the tetraloops and stem loop two*', and were co-transfected with active
Cas9 and the MPH transcriptional activation complex. Average +/- SEM is plotted, N=2-3 replicates group.




TATCCAGTGAGGCCAGGGGC 20
CATCCAGTGAGGCCAGGGGC 19
CGTCCAGTGAGGCCAGGGGC 18
CGCCCAGTGAGGCCAGGGGC 17
CGCTCAGTGAGGCCAGGGGC 16
CGCTTAGTGAGGCCAGGGGC 15
CGCTTGGTGAGGCCAGGGGC 14
CGCTTGATGAGGCCAGGGGC 13
CGCTTGACGAGGCCAGGGGC 12
CGCTTGACAAGGCCAGGGGC 11

nt o 5 10 15 20 0 5,000 10,000 15,000
HBG1 Indel % HBG1 Fold Activation

CCAGTGAGGCCAGGGGCCGG 20
TCAGTGAGGCCAGGGGCCGG 19
TTAGTGAGGCCAGGGGCCGG 18
TTGGTGAAGGCCAGGGCCGG 17
TTGATGAAGGCCAGGGCCGG 16
TTGACGAAGGCCAGGGCCGG 15
TTGACAAAGGCCAGGGCCGG 14
TTGACAGAGGCCAGGGCCGG 13
TTGACAGGGGCCAGGGCCGG 12
TTGACAGGAGCCAGGGCCGG 11 ;

T T T 1
nt g 5 10 15 0 5000 10,000 15,000
HBG1 Indel % HBG1 Fold Activation

GGCAAGGCTGGCCAACCCAT 20
AGCAAGGCTGGCCAACCCAT 19
AACAAGGCTGGCCAACCCAT 18
AATAAGGCTGGCCAACCCAT 17
AATGAGGCTGGCCAACCCAT 16
AATGGGGCTGGCCAACCCAT 15
AATGGAGCTGGCCAACCCAT 14
AATGGAACTGGCCAACCCAT 13
AATGGAATTGGCCAACCCAT 12
AATGGAATCGGCCAACCCAT 11

nt o 2 4 6 8 0 1,000 2,000 3,000 4,000
HBG1 Indel % HBG1 Fold Activation

GGCTAGGGATGAAGAATAAA 20
AGCTAGGGATGAAGAATAAA 19
AACTAGGGATGAAGAATAAA 18
AATTAGGGATGAAGAATAAA 17
AATCAGGGATGAAGAATAAA 16
AATCGGGGATGAAGAATAAA 15
AATCGAGGATGAAGAATAAA 14
AATCGAAGATGAAGAATAAA 13
AATCGAAAATGAAGAATAAA 12
AATCGAAAGTGAAGAATAAA 11

bbo 1 2 3 4 0 200 400 600
HBG1 Indel % HBG1 Fold Activation

Supplementary Figure 2

20bp dRNAs with mismatches at the 5’ end can activate transcription.

Four dRNAs were designed to target the HBG1 promoter region with a series of 5’ end mismatches (red).
Target indel formation occurred consistently when sixteen or more nucleotides were matched to target DNA.




Gene activation was observed with as few as 11 bp of homology to the target DNA. Average +/- SEM is
plotted, N=2-3 replicates/ group.
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Supplementary Figure 3

Transcriptome-wide mRNA profiles for ten different sgRNAs targeting HBG1/2

20nt sgRNAs with MS2 binding loops were co-transfected with dCas9 and the MPH complex. A previously
published nuclease OT score® did not significantly correlate with guide specificity. (In all cases, N=3 replicates
/ group).
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Supplementary Figure 4

dRNAs activate target gene expression with active Cas9

A375 cells were transduced with lentivirus containing a dRNA. (a) Indel formation was measured at 0.6% and
0.05% for DNA sites targeted by ITGA9 and EGFR dRNAs, respectively. (b) ITGA9 and EGFR mRNA levels
(normalized to GAPDH) were quantified. In all cases, average + / - SEM is plotted, and N=3 replicates /

group.
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not paste images. Source images must be JPEGs (no larger than 10 MB) saved in RBG color profile, at a resolution of 150-300 dpi.
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Click inside this box and insert a single image for Supplementary Figure 12. For best results, use Insert menu to select a saved file; do
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