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SUPPLEMENTARY TABLES

Table S1. siRNA design rules. References are given for each rule.

Design Rule

Reference

Sequence Rules

Select the target region preferably 50-100 nt downstream of the start codon

(Elbashir et al., 2001)

Avoid to target the middle of the coding sequence of target gene

(Hsieh et al,, 2004)

Pooling of four or five siRNA duplexes per gene

(Hsieh et al,, 2004)

Antisense strand with higher information content

(Peek, 2007)

5' half of the antisense strand dictates competition potency of siRNAs

(Yoo etal., 2008)

Bulge at position 2 of the antisense reduces off-targets

(Dua etal,, 2009; Li et al,, 2010)

Absence of any GC stretch >9 ntlong

(Ui-Tei et al,, 2004)

At least five A/U residues in the 5' terminal one-third of the antisense strand

(Ui-Tei et al., 2004; Shabalina et
al., 2006; Vert et al,, 2006)

A higher ‘A/U’ content in the 3' end than that in the 5' end (sense strand)

(Amarzguioui and Prydz, 2004a)

G/C content ranges: 32-58%, 30-52%, 32-79%, 36-53%, 35-73%, 25-55%

(Amarzguioui and Prydz, 2004b;
Reynolds et al., 2004; Elbashir et
al,, 2001; Chalk et al., 2004;
Klingelhoefer et al., 2009; Liu et
al, 2012)

Absence of internal repeats

(Reynolds et al., 2004)

Presence of motifs ‘AAC’, ‘UC’, ‘UG’, ‘AAG’, ‘AGC’, ‘UCU’, ‘UCCG’, ‘CUU’, ‘CU’,
‘GUU’, ‘UCC’, ‘CG’, ‘AUC, ‘GCG’, ‘UUU’, ‘ACA’, ‘UUC’, ‘CAA’ in antisense strand

(Vertetal,, 2006; Klingelhoefer et
al, 2009; Liu et al,, 2012; Wang et
al,, 2010)

Avoid motifs ‘CUU’, ‘CUA’, ‘GUU’, ‘GU’, ‘GAU’, ‘ACGA’, ‘GCC’, ‘GUGG’, ‘CCC’,
‘GGC’, ‘CCG’, ‘GGG, ‘CAG’, ‘GAG’, ‘GCA’, ‘AUA’, ‘CUG’, ‘AG’, ‘GG, ‘GGA’ in
antisense strand

(Vertetal,, 2006; Klingelhoefer et
al, 2009; Liu et al,, 2012; Wang et
al.,, 2010)

High content of ‘U’ in antisense strand

(Wang et al,, 2010)

Low content of ‘G’ in antisense strand

(Wang et al,, 2010)

Structure Rules

Total hairpin energy < 1

(Chalk et al., 2004)

Antisense 5’ end binding energy <9

(Chalk et al., 2004)

Sense 5’ end binding energy in range 5-9

(Chalk et al., 2004)

Middle binding energy < 13

(Chalk et al., 2004)

Energy difference < 0

(Chalk et al.,, 2004)

Energy difference within -1 and 0

(Chalk et al.,, 2004)

Significant AG difference between positions 1 and 18

(Shabalina et al., 2006)

High AG in positions 1-4, 5-8 and 13-14 in the antisense strand

(Klingelhoefer et al., 2009)

Low AG in positions 18-19 in the antisense strand

(Klingelhoefer et al., 2009)

Avoid folding of siRNA

(Klingelhoefer et al., 2009)




Table S2. CRISPR sgRNA design rules. References are given for each rule.

Design Rule Reference

Standard target region form: N20NGG (any 21 nucleotides followed by GG) (Mali etal,, 2013)

Target region form when using a U6 snRNA promoter: GN19NGG (Mali etal,, 2013)

Target region form when using a T7 promoter: GGN18NGG (Mali etal,, 2013)

Seed region: 12nt region adjacent to the PAM site (Larson etal., 2013)

Length of the base-pairing region of the sgRNA: 20-25 nt (Larson etal,, 2013)

Position of target site for CRISPRi: -50 to +300 bp relative to the TSS of a (Gilbertetal., 2014)

gene

Nucleotide homopolymers have a strongly negative effect on sgRNA activity | (Gilbertetal, 2014)

GC content of the sgRNA or the binding site is not correlated with sgRNA (Gilbertetal, 2014)

activity

Decreased activity of sgRNA with low or high GC content (Doench et al,, 2014)

CRISPRI activity is highly sensitive to mismatches between the sgRNA and (Gilbert et al., 2014)

DNA sequence

Mismatches between the sgRNA and DNA sequence might be tolerated / Off- | (Cradick etal, 2013; Duan et al,

targets might be cell-type dependent 2014)

Position of target site for CRISPRa: -400 to -50 bp upstream from the TSS (Tanenbaum etal, 2014)
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