horizon
siRNA screening: development of hit /

stratification strategies

Zaklina Strezoska, Annaleen Vermeulen, Emily M. Anderson, Anja Smith, Devin Leake

Dharmacon, a Horizon Discovery Group Company, Lafayette, CO, USA

Introduction Standard and specificity-enhanced pools have Low-confidence hits are due to seed-mediated
While synthetic siRNA libraries are powerful tools for functional genomic screens, off-target comparab le S|Iencmg off-ta rget effects
effects m.e.dlated. by siRNA seed interactions with the 3 QTR of unintended targets can result in B stanciard SiRNA pool [ Specificity enhanced
false positives. Given the frequency of off-target effects in some assays, the development of hit o
" P . : ) 125 | " Positive sikNA - [ Seed control
validation/stratification strategies is imperative. In the following study we have compared two -
strategies for identification of high confidence hits: 1) a multiple reagent approach where two @ " # # * # # 4 * - 8
or more individual siRNAs induce the same phenotype and 2) a chemical modification approach g 7 é
where hit confirmation is achieved using pools of siRNA that contain specificity enhancing B 3 6
modifications. A comparison of these two strategies (using a collection of primary hits S 0% ' ) %’
generated from a cell viability screen) reveals significant overlap between the high confidence 8 ° sz[z 2z 2z 2322232223233z 3zz-z25z33z3zz35z: Q
hits identified. However, for low confidence hits, i.e. where a single siRNA induces a phenotype, = e L e B e L R 2
. . . . . . . . D20 CENPE COPB2 PDGRFB AurkA Wee' PIKACA PTPRJ TESK1 MAPK3
the concern is that an important hit will be missed. To determine if the phenotype is due to § € Phenotype
gene targeting or a seed-mediated off-target effect, a chimeric approach was used whereby a e ') T cutoft
gene-specific seed sequence is introduced into a non-targeting siRNA scaffold. Together, these PR i R * o * o %
data provide well-defined approaches for prioritization of hits derived from RNAI screens. % 075 1 | = e e e . e . L . o e o -
g’ ” r I | | 6| 6| 6| 6| 6| 6: 6| 6| 6: 6: él 6| 6| 6| g
.3 025 ] [ E g 8 E 5 é % E 5 m gl § ; ;
% ° S| = |z EEEE SIS = | === =|=z=|=z|=z=|=|=z|=z=|=|=| == %:( } g ) ‘3 S % E G ; é tlj tj tj
siRNA screening workflow P L A A A LA L R i L b - 1 T <
L.o‘w confidence hijcs: ' Ambiguous hits:. .H.igh confidence hi’Fs:
RNAI screens typically result C Assay de‘elopment ) (Current Practices A The target mMRNA knockdown was compared between the standard and specificity-enhanced Nomative: St ool ooty ool e
in a large number of hits. Screenin > Redundancy: siRNA pools. Statistically significant silencing differences, p<0.01
Distinguishing between < . 4 : > Confirmation of hits with (*Specificity enhanced pool better, # Standard pool better)
true hits and false positives Hit identification multiple reagents : : , o ) .
y - P v Peccun Deconvolution of the standard siRNA lvs. specificit Eight out of nine seed controls examolned for low confidence hits induce seed medl.ated
ue FO O ta.\rgets '§ d . ( Hit validation/Hit stratification ) A en;)us target exbression onvoiution o el &l POO -SP y phenotype. There was no seed-mediated effects on phenotype for the tested ambiguous
crlIJ.c(:;ach.task in first line hit ( -depth tareet validation > rev e?rses the p}?enoty%e y enhanced pool hits. CENPE is a high confidence hit used as a control with no seed-mediated off-targeting.
validation. )
° ° ° CENPE CENPE ° ° ° °
Mechanism of RNAi-mediated effects core2 core2 | Proposed hit stratification strategies
MAPK3 MAPK3 Confirmed by
RNAI can lead to both specific target mMRNA down-regulation and nonspecific off-target effects il il CENPE  cDC20
due to partial complementarity with unintended mRNAs through seed region matches to the STK6 STK6 e ﬁ‘;:,ff WEET
3' UTR. Typical results of microarray expression analysis is shown below. e 2t - e . . m
CDC20 Confirmed by PDGFRB . . .
1. siRNA-mediated message cleavage 2. miRNA-mediated message down-regulation -y one method ar Hit confirmation by standard pools
(or siRNA off-targeting) Wee
ﬁigﬂ | T (Standard pool deconvolution> ( Specificity-enhanced pool >
- n m*®- One or more (hexamer) seed GSK3A o - > Standard v v v
matches in 3 UTR' IRAKS Confirmation by SiRNAs Positive > 2 pos Negative 1 pos & Positive > < Negative >
Agoz ITGB1BP1 neither method : ) v
l ) ) ] ] MAGE N SiRNAs SiRNA
\ v v e on
X X X X X X d X X STK39 . . °
TN pann | NI anana — s [ Posive2p0s | (Sesdimntl ) | LT | DG
SiRNAs siRNAs
é .
GpppG’m l GpppG'm l E§2?4 ERBB4 ERBB4 N ) A 4 R I:ar;#k a:cccori!ng
’ ‘_/\/AAAAA' N Inhibition of translation E\'X?@ E\?ﬁm KDR \ : ri)s;)csljseiR:Iisv\:/\;!cLh SiRNAs
Message degradation
exosomexrnl 9 9 | 'F;/‘/:\PPSEFZ II no seed-mediated
GpppG'm l == effect
| \
Rapid and efficient High confidence hits — There is significant overlap between the hits that are confirmed b
dearadati | g g y
egradation s : o
the two vﬁa(lildatlorLrnethods ('lef Sl'RNA a.anI speaﬁaty e.nha?cr:?d p(?ohls). | . Follow up of candidate targets form primary screens with either deconvolution of standard
Ltowdcog 'ReNn,:e Its ﬁoter%tla ZISIS p05|t|.\;les.1—> l\c]ajorltg © ||ts with only one positive pools or specificity-enhanced pools are equally viable approaches to prioritize potential targets
. . . standard si are not confirmed by specificity enhanced pools. based on confidence level.
Strateg|es for TEdUClng off-ta rgeting Low confidence hits (potential false positives) - A number of hits are either not expressed or . o S
I t' oloct ¢ ot SRNAS an f A eontent 0 | are expressed at low levels. High prlorny hlts are |dent!ﬁed by both methods
ioinformatics — Select for potent si s and assess for seed conten L Ambiguous hits (potential false positives/negatives) — Few hits are confirmed by only one Low priority hits are negative by both methods
’thpro[no;ce Spj'(:]ﬁc?l (1,4,5)E ] o - s method. A few hits are ambiguous and confirmed by one or the other method
emical modifications - Expand sequence space enabling poten 80 | : .
: : P que P ng P! . Seed-matched controls reveal that where only one siRNA produces the phenotype, often this is
siRNA sequence selection and interfere with off-target mechanism (2) & 60 due to seed-mediated off targetin
Pooling - Promote competition between potent siRNAs for optimal 2 o Seed controls for rullng out false negatives geting.
silencing and dilution of off-targets associated with individual siRNAs (3) "g: . + . - | . Seed-matched controls are important tools for ruling out seed-mediated off-target events
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Prioritize the Hits
- IRAK3: Confirmed only by one standard siRNA; negative with the specificity-enhanced pool. Ack led
Standard pool = siGENOME SMARTpool reagent (pool of 4 unmodified siRNAs) The seed control is positive in phenotypic assay X the phenotype is due to seed-mediated cKnowie gements
Standard pool deconvolution = 4 individual SiGENOME siRNAs that make up the pool off-targeting. Special thanks to the R&D and production team at the Dharmacon site, now part of Horizon
Specificity-enhanced pool = ON-TARGETplus SMARTpool reagent (pool of 4 modified siRNAs) Specificity-enhancing chemical modification on the seed control abolishes the phenotype. Discovery.
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