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Datasets available for licensing at Myllia
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1. Genome -wide CRISPRi CROP-Seq screen in THP -1 cells

Genome-wide sgRNA library
Targeted sequencing panel of 357 mRNAs

2. Genome -wide CRISPRi CROP-Seq screen in Jurkat cells

Genome-wide sgRNA library
Targeted sequencing panel of 374 mRNA

3. CRISPRn CROP-Seq screen in primary human pan -T cells

Custom sgRNA library targeting 42 genes
Targeted sequencing panel of 300 mRNAs

4. CRISPRn CROP-Seq screen in primary human CD4 + Th2 cells

Custom sgRNA library targeting 102 genes
Targeted sequencing panel of 300 mRNAs

5. Comparative CROP -Seq screen in 8 human cell lines

Custom sgRNA library targeting 218 genes
Whole-transcriptome analysis (WTA)



1. Genome -wide CRISPRi
CROP-Seq screen in THP -1 cells
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Macrophages are key players of the innate immune 
system
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Torang et al., 2019
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M2
Hourani et al., 2019
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Bulk RNA sequencing establishes transcriptomic 
signature for M1/ M2
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LPS and/or IFNg

THP-1 monocyte M0 macrophage

M1 macrophage M2 macrophage

IL-4 and/or IL-13

Bulk RNA-Seq

PMA



Validation of CRISPRi activity in engineered THP -1 cells
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CRISPR interference allows the delivery of multiple 
sgRNAs per cell
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Multiple DSBs

Intact genome

Compressed screens

Indel formation

Gene knockout
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Overview of the experimental steps
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Mylliaôsproprietary genome -wide CRISPRi sgRNA 
library
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ҽConvolutional neural network model

ҽTrained on ~31.000 sgRNAs

ҽTested on ~4.100 sgRNAs

Spacer & surrounding sequence

... and other features

Epigenomic data

Distance to TSS

ROC: CRISPRi on-target score



Design of the primer panel for targeted RNA -Seq
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Composed of 357 marker genes

Upregulated from bulk RNA-Seq

Downregulated from bulk RNA-Seq

CITE-seq panel

M1 markers derived from literature

M2 markers derived from literature

Monocyte markers

Cholesterol homeostasis

Glycolysis

Pentose phosphate pathway

TCA cycle

Key transcription factors

Cell cycle

Miscellaneous



Quality control of the screen and sequencing metrics
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# of loaded cells on BD Rhapsody-HT 1.674.112

# of cells retrieved 936.449

# of cells with Ó1 sgRNA called465.828

# of sgRNAs per cell (median) 5

# of cells per knockdown (median) 160

NovaSeq X (1/2) 12 billion reads

# of reads/cell 9.023

# of UMIs/cell (mean) 1.687

# sgRNA per cell

#
 c
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Targeted NGS library 

preparation and NGS

BD Rhapsody-HT Xpress

THP-1 M1 cells



Different cell types can be separated in the UMAP
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Analysis of differentially expressed genes in a 
compressed CRISPR screen
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Gene knockdown Reference



Strong downregulation of most genes from the target 
panel

14CRISPRi perturbation
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Å 238/357 genes significantly 

downregulated (p-value < 0.05)

Å 53/119 genes where CRISPRi KD 

is not significant have TPM<5



Linear Discriminant Analysis ïa measure of phenotype 
intensity
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-Are there any knockdowns in M1 macrophages pushing cells towards M0, i.e., inhibiting M1 polarization?

-LDA (Linear Discriminant Analysis) approach: find best separation between M1 and M0 cells, calculate "LDA 
score" for each cell and then find knockdowns that move more towards M0

LDA score Inhibitors of M1 polarization



Analysis of genes that impair M1 polarization
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UBE2L6
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LAMTOR4
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UMAP for selected CRISPR perturbations affecting 
M1 polarization
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M1 M0

LPSIFNg



Comparison of RNA and protein markers (CITE -Seq) 
allows separation of M1/M0
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HLA-DR

CD33

mRNA Protein
Macrophages orchestrate immune responses to

microenvironmental stimuli sensed by a complex

set of surface receptors.



Knockdown of S2P and SREBP2 modulates lipid 
metabolism in M1 cells
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Itkonen et al., 2023

SREBP
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-Genome-wide compressed Perturb-seq/CROP-seqscreens can be ñsqueezedò into 1 million cells

-Targeted sequencing leads to significant NGS cost reduction and, at the same time, increases the 
depth of the transcriptomic data

-The ñmain screenò identified key factors involved in LPS- and IFNg-induced M1 macrophage 
polarization

-A ñside screenò for regulators of cholesterol biosynthesis identifies S2P and SREBP1

-AbSeq/CITE-Seq enriches and complements single-cell RNA-Seq data

20

Conclusions



2. Genome -wide CRISPRi
CROP-Seq screen in Jurkat cells
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CRISPR interference allows the delivery of multiple 
sgRNAs per cell
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TCR signaling can be studied in human Jurkat T cells
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Jurkat = immortalized human T lymphocytes 



-Stimulation of Jurkat cells with anti-
TCR antibodies

-Capture changes in the transcriptome 
by bulk RNA sequencing

-Total number of differentially 
expressed genes: 3.321 genes
Å1.663 genes upregulated

Å1.568 genes downregulated
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Stimulation of Jurkat cells triggers a distinct 
transcriptomic signature



Selected signatures for the multiplexed primer panel for 
targeted sequencing
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Validation of CRISPRi in dCas9 -KRAB -engineered Jurkat
cells
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A genome -wide CRISPRi CROP-Seq screen

27



Metrics of the 10x Chromium X run (3ô chemistry)

28

Targeted NGS library preparation 

and NGS

# of loaded cells on 10x Chromium X 1.840.000

# of cells retrieved from 16 channels 930.000

# of cells after filtering out multiplets 716.000

# of cells after filtering out damaged cells 586.000

# of guides per cell (median) 13

# of cells per knockdown 400

# of NovaSeq S4 runs 1

# of reads/cell 10.000

# UMIs/cell 2.000
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-sgRNA target genes from the 
primer panel (374)

-94% (350/374 marker genes) 
successfully downregulated by dCas9-
KRAB

-6% (24/374 marker genes) 
downregulation by dCas9-KRAB is not 
detectable
Å17/24 show very low expression

Å7/24 potentially have a suboptimal sgRNA design
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CRISPRi reduces the expression of target genes
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Untreated cells are different from activated cells
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UMAPs can be used to visualize transcriptomic 

differences between untreated and activated Jurkat cells



Knockdown of CD247 and LAT diminished T cell 
activation
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LAT knockdown

CD247 knockdown LAT knockdown



-Measure "activation" using LDA (Linear Discriminant Analysis)

-Each cell gets a single number, a "score" which is a measurement of activation

-Test if cells with a knockdown are significantly pushed towards one direction
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Do we find knockdowns that promote or prevent T cell 
activation?

activateduntreated

LDA score



Genes that regulate TCR signaling in Jurkat cells were 
identified
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15 repressors 55 activators

Previously identified repressors/activators are highlighted in bold

Not significant
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