Using CRISPR-Cas9 nuclease for
mutagenic screening at the sequence level
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DNA repair following Cas9 nuclease activity
creates in-frame mutations that can be used
to interrogate genomes at the seqeunce level

CRISPR Tiling
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* Pooled, all-in-one dropout screen with NGS as readout
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* Resolution is limited by PAMs

Tiling reliably assays protein sequences
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Tiling identifies uncharacterized,
evolutionarily divergent domains
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* TiVex is low resolution "sufficient regions™

 SURF and ProTiler are high resolution "required regions"

Cell biology validates screen regions

vvorn.. CENPK/Cenp-K 1.0-

Non-Targeting
I

-
o
1

MW Cenp-K
0.1086 .
(kDa) WT 68A 103A 175A 237A

L
0.3939 0.5471 r
1

|

o
L )]
L i

Average Z score
o

N

bej4 o

Relative cell number
(sgCENPK / sgNon-Targeting)

o
]
L L

SURF
ProTiler
TiVex

Literature D.0-
Deletions Doxycyline: - <+ - + -+ - +

Position — — T T WT 68A 103A  175A 237A
AA)o 50 100 150 200 250 Prediction: PST PST PST PST

HAdVO P

15/16 domains retested; ~20% affected protein levels

Tiling reveals protein localization motif
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Future Directions

* New Cas9 proteins with more permissive PAMs
 Apply to untranslated regions (Yeon Soo Kim and Andrew Hsieh)
e Screen for gain of function mutations, e.g. drug resistance




