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Perturb-seq data analysis

Does a perturbation affect the expression of a gene?

SBIOSCIENCES

* Algorithm for recycling compute across a large

R matrix input number of permutation tests.

37 32 38 81 75 91 68 47 101 78 75 44 129 113 89 60 141 1

Perturbation Gene 3 .1 .13 2 . 2 5

5 4 55 410 821 101026 8 42 17 8 2 21 i i .
9 0 0
‘ r G 2 16 5 2g 17 28 30 45 20 2 30 10 1 4919 20 44 B Pa—— et | Statistical & computational performance
VS am=m==TT . . C e . .
T oz =" - L. ’; 1 3. Run quality control 4. Run calibration check Trans anaIySIS of hlgh mUItlpl|C|tY'Of-|nfeCt|On (MOI)
1 \\:,'.'--‘-;,:I; o v CRISPRI screen of enhancers (Gasperini, 2019) and
- - alse .
N " L lre="" > 3J 1e-047 . o | low-MOI CRISPRIi screen of genes (Replogle 2022).
T A TRl R N e 4 O discoveries = 0
™ - 5 s -
2 SIlFtaeilta S
A~ '¢: —":~ “~_~_ :t G3 w0 21 Dataset Gasperini Replogle o e °
e - gm m W = *1- o .
pk = oo S Number of ® SNr3.141567550 ©
T3 TR = ] cels 200K+ 610K+ | 16101 @ chrit:5291385 4
il G4 8 @ non-targeting ¢ .."
. n - CCIT_) 0- I\Iu|r:)nati)|i‘,r > m1iITi(c)>n 93 million 1e-07 ;’ -
Statistical & computational challenges M 1585 IS | 1O e £ -

. . _ Number of
1.000 0.100 0.010 0.001 Processors

152 47

. : : : (O
Existing methods show miscalibration on control data | o™ W

_ 1e-04 %
and struggle to scale to large datasets. 5. Run power check 6. Run discovery analysis Rl:_””'”g 8.5 hours 5.8 hours
ime
. 8000 - 1e-250 1 @ Discovery | ™77 ¥ .
: . ax e-
@ o*® 1000 * Neg. control memory 20GB | 20GB
= 1e-06F ---f------- e AL 3 1-1901 o 16-06 1
2 f ot - 2 o 1e+00 1e-01 1e-02 1e-03 1e-04
o @ 100- a Gasperini results
ho: S S 1e-1301 ° o _ _
> 16-03- | ° . > : , * | SCEPTRE is recommended by 10x Genomics!
O ® Seurat-Wilcox ® 10 o 16-034+ = - - o o e e m = o
8 © Seurat-NB L(E 1e_70 d ° -
O z ktg?ést 1 oo 10 V/ GENOMICS Products Resources Support Company
16400 - : M'IA\IV?(;SCA Analysis Guides /
1e+00 16-02 16-04 ’ tete L emms 1e+00 : i Wi
Single-cell CRISPR screen analysis with sceptre

Expected null p-value Method Pos. Control Neg. Control 1.000 0.100 0.010  0.00f1



http://katsevich-lab.github.io/sceptre/
http://katsevich-lab.github.io/sceptre/
http://katsevich-lab.github.io/sceptre/

