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Datasets available for licensing at Myllia

Genome-wide sgRNA library
Targeted sequencing panel of 357 mRNAs

Genome-wide sgRNA library
Targeted sequencing panel of 374 mRNA

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

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

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

myllia.
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Macrophages are key players of the innate immune mvllia.

Innate immunity Adaptive immunity Anti-tumorigenic Pro-tumorigenic

4 "'.\ ¢
\,’ Lymphoid
Progenitor
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|>T Cell ‘ B Cell
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Adaptive
Response Cells

Monocyte Eosi;ibghil Basophil

; M2 macrophages
Th2 cells

* M1 macrophages
@ Thi cells
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Innate Response . Tregcells

Cells
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' . Bioactive molecules

Torang et al., 2019 Hourani et al., 2019



Bulk RNA sequencing establishes transcriptomic

_ myllia.
sighature for M1/ M2

THP-1 monocyte MO macrophage

PMA
ﬁ ﬁ

LPS and/or IFNg/ \‘IL-4 and/or IL-13

M1 macrophage M2 macrophage

Log2FC




Validation of CRISPRI activity in engineered THP -1 cells mvllia.

SgNTC

Jan o2
10° 31,80 964

THP-1
KRAB-dCas9

98% knockdown




CRISPR interference allows the delivery of multiple

mvllia.
sgRNAs per cell

Compressed screens

Cell death
Multiple DSBs 9 million cells
2i g3 Q0O|00|00
WA

Indel formation
Gene knockout

= 250.000 cells

Intact genome

AV
2

1 million cells

Repression
Gene knockdown 7




Overview of the experimental steps

THP-1 Genome-wide pooled Lentiviral transduction
KRAB-dCas9 SgRNA library (High MQOI)

J
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Single-cell capture
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My I | prapéetary genome -wide CRISPRi sgRNA mvllia.

€ Convolutional neural network model
€ Trained on ~31.000 sgRNAs
€ Tested on ~4.100 sgRNAs

ROC: CRISPRI on-target score

1.00;

Spacer & surrounding sequence
spacer target PAM

TgﬁG.GTM_ GGGT GGG JaG/Ge 0.75;
l TT T GTTTTT : AgTe

sensitivity
o
w
o

AN
Epigenomic data 4
+ 15 <> One pi
[ o W WO Ors BN e D0 (OGO W
ChiP. Seqlfr}%zn] Sl i Sll“"j‘z;““ il;"‘“ﬂljril‘ilI“.J‘:JHI:M“‘ ;.‘d(; ; IH;;; ]
Hs mii‘igM] JIL“JM,AA_J.JIA, T TN 0.25
3K: me;:;éMJl L‘[“u‘lmﬁj‘j‘i‘-‘“ "
Prediction
; — Myllia, AUC=0.75
Distance to TSS 0.00] — Doench rule set 2, AUC=0.597
Promoter 1.00 0.75 0.50 0.25 0.00
-gi*s,,: Jmﬁ specificity

.. and other features

RNA Polymerase




Design of the primer panel for targeted RNA

Composed of 357 marker genes

CHONON N NONONOCEONON N NO

O O

-Seq myllia.

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
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Quality control of the screen and sequencing metrics mvllia.

BD Rhapsody-HT Xpress

=¥

Targeted NGS library
preparation and NGS

THP-1 M1 cells

# cells

# of loaded cells on BD Rhapsody-HT 1.674.112

# of cells retrieved 936.449
# cells with O1 465828
# of sgRNAs per cell (median) 5

# of cells per knockdown (median) 160

NovaSeq X (1/2)
# of reads/cell

12 billion reads
9.023

# of UMIs/cell (mean) 1.687

40000-

20000-

# sgRNA per cell

HﬂﬂﬂﬂﬂﬂﬂTirﬁﬁ_ _

10 30
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Different cell types can be separated in the UMAP myllia.

Cell types
Monocytes M1 macrophages

® MO
o M1
@ monocytes

UMAP2
=

MO macrophages

10 5 0 5
UMAP1 12
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Gene knockdown Reference




Strong downregulation of most genes from the target mvllia.

- 1
-— -de

— —— - 4l — - - -—
.

ool S S L et A 238/357 genes significantly
R s g B S A b S B A downregulated (p-value < 0.05)

b e b g gu el i S il i i g A 53/119 genes where CRISPRi KD
: ol Ha Y Tepe i o e R R ke e IS not significant have TPM<5

.| log2fc

MRNA levels

CRISPRI perturbation 1



| a measure of phenotype myllia.

Linear Discriminant Analysis
Intensity

- Are there any knockdowns in M1 macrophages pushing cells towards MO, i.e., inhibiting M1 polarization?

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

LDA score Inhibitors of M1 polarization

‘IIII|IIII|II|||IIII|IIIl|IIlI||II||lIII‘IIII[IIII|IIII||III‘IIII|||||‘|IIl|IIII‘IIII|IIII)IIII|IIII|
not significant @ identified hits

condition [] M1 [ M0
~ >0 Score of average UBE2LE eIFNGR1
* E NT cell
0.6 5
>
> 4 JTLR4
0.4 2 JLAP3
(V)]
P 5
wn ——
8 © 2
"0 — S IFI35, NDUFAS
= C150rf56 ®jAK1
= LAMTOR4 . TYK2
"0 ' ' - - - 01 ®spi1
0 5 10 15 20 _1' 0 _0- 5

LDA score
LDA score 15



Analysis of genes that impair M1 polarization mvllia.

Research Article

UBE2L6

Obes Facts 2024;17:24-36 Received: March 13, 2023

) Accepted: August 31, 2023
DOl 10.1159/000533966 Published online: October 11, 2023

Ube2L6 Promotes M1 Macrophage Polarization
in High-Fat Diet-Fed Obese Mice via ISGylation
of STAT1 to Trigger STAT1 Activation

TLR4 IFNGR1
LAMTORA4
= JOLFEBSPRESS
JAK1 Letters .
LAMTOR/Ragulator regulates lipid metabolism in
TYK?2 macrophages and foam cell differentiation
SPI1

€ blood

Volume 116, Issue 3, 22 July 2010, Pages el-ell

Macrophage-specific gene functions in Spil-
directed innate immunity
16



M1 polarization

M1 MO

» — @

cell_type

® MO

10 5 0 5

IFNGR1

density
0.008

l 0.004
0.000

I -0.004
-0.008

IFNg

10

UMAP_1

UMAP for selected CRISPR perturbations affecting

TLR4

myllia.
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Comparison of RNA and protein markers (CITE -Seq)

_ myllia.
allows separation of M1/MO

Macrophages orchestrate immune responses to
microenvironmental stimuli sensed by a complex
set of surface receptors.

Protein

MO - monocytes M1 - MO M1 - n
CITE mMRNA CITE mRNA CITE NRNA
4 siglec-1 @ O O @) @ Q
PVR O O @) O O QO
4 HLaDR O D @) @ @) O HLA-DR
4 cDs6 O D O O Q O
44  cDpso O O @ o @ O
CD64 O 9, O O @) O
CD59 O O O O O O
¥ CD36 O @ O @ @) O
CD35 @) O O O @ O
¥ D33 O O O ) O O
¥ CD329 O O O O O O
vV D32 O O @) ) O O
CD163 O O O @) O O
¥ CD14 O @) @) @ @) O
CD13 O D O O O O
CD126 O O O o O ) CD33
CD1lc O D O () O O
¥ CD11b @) O O @ O O
CD117 O O O O @ O
Estimate -2 o 2_



Knockdown of S2P and SREBP2 modulates lipid

metabolism in M1 cells

INSIG1

'III ] ==

* LAMTOR4

S2P

LFC

i1

I—1
-2

o

SREBP

Cholesterol Biosynthesis and Uptake Genes

Golgi Nucleus

N-SREBP2 .
(SRE)
O Sterol regur[tmg element

Cholesterol
biosynthesis and
uptake

ER

Itkonen et al., 2023

mvllia.
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myllia.

Genome-wide compressed Perturb-seg/CROP-segs cr eens can be nNnsqueez:

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

The fimain screeno I dent i f-iamddFNd-iedyuced Mil enacoophagei n v o
polarization

A nNnside screeno for regul ators of cholesterol

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

20
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sgRNAs per cell

CRISPR interference allows the delivery of multiple

mvllia.
Cell death

CRISPRko W/ ivA 9 million cells

DSB & Indel formation Q0O QO
0000|000

Q00000
O OO

@ =250.000 cells

CRISPRi  \Zmh 88

Transcription repression 1 million cells
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TCR signaling can be studied in human Jurkat T cells mvllia.

Jurkat = immortalized human T lymphocytes

T cell activation

AT CD69 Unactivated Activated by anti-TCR
1t 250 zsmc-:
P @ 200K ) - ' znmc-f
l <|E 150K J 15mc-:
Ras/MAPK 8
LL 100K = : 100K =
é 50K = Rt R 1| 5mc-:
1 o u T u 1 u T u 1 I:I:"""l LY | LEELELELLL | LEELELILLRLY | T
---;\]-u_c-|e-|:s- """"""""" 1' """"" j """" 10° 10’ ot 10° 10° 10° 10 0° .
RGN h@ AR CD69-Vioblue
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Stimulation of Jurkat cells triggers a distinct

- 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
A 1.663 genes upregulated
A 1.568 genes downregulated

log2 foldchange

mvllia.
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Selected signatures for the multiplexed primer panel for
targeted sequencing

[ Bulk RNA-seq (DEG)

Myllia’s T cell signature

KEGG - TCR signaling

. Unfolded protein response

. Proteasome

mvllia.

T cell related

Replogle UM, Saunders RA, Pogson AN, Hussmann JA, Lenail A, Guna A, Mascibroda L, Wagner EJ, Adelman K, Lithwick-Yanai G, Iremadze N, Oberstrass F,
Lipson D, Bonnar JL, Jost M, Norman TM, Weissman JS. Mapping information-rich genotype-phenotype landscapeswith genome-scale Perturb-seq. Cell.

2022 Jul 7;185(14):2559-2575.28.doi: 10.1016/j.cell.2022.05.013. Epub 2022 Jun 9. PMID: 35688146; PMCID: PMC9380471.
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Validation of CRISPRI in dCas9 -KRAB -engineered Jurkat

7 s

\@4

|:> EGFP sgCD81 o ®
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mvllia.

APC.
070

APCH
893

sgCD81

80.5% |

" APCH
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A genome -wide CRISPRi CROP-Seq screen mvllia.

-400 bp  +150 bp sgRNA design

Lentiviral library Cloning of pooled sgRNA library

e
POU O

CRISPR interference & scRNA-Seq

r
QY =VN o

Bioinformatic analyses
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@ rdm —
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) o P
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. UMAP_1
/NN

Transduction
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# of cells

C

30000-

20000-

10000-

O-

s of t he

[
»

myllia.

Targeted NGS library preparation
and NGS

d

0 20 40 60
# of sgRNAS/ cell

# of loaded cells on 10x Chromium X

# of cells retrieved from 16 channels

# of cells after filtering out multiplets

# of cells after filtering out damaged cells
# of guides per cell (median)

# of cells per knockdown

# of NovaSeq S4 runs

# of reads/cell

# UMIs/cell

1.840.000
930.000
716.000
586.000

13
400

10.000
2.000
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CRISPRI reduces the expression of target genes mvllia.

log2fc

- sgRNA target genes from the B
primer panel (374)

0.0

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

- 6% (24/374 marker genes)
downregulation by dCas9-KRAB is not
detectable
A 17/24 show very low expression
A 7124 potentially have a suboptimal sgRNA design

MRNA level

Knockdown
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Untreated cells are different from activated cells

Untreated

UMAPSs can be used to visualize transcriptomic

differences between untreated and activated Jurkat cells

Activated

density “ density _

-5.0

25 0.0 25 5.0

mvllia.

UMAP 1
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Knc_)ckc_lown of CD247 and LAT diminished T cell

activation

UMAP_2
o

CD247 knockdown

A M O N O~

density

w..

0.000

ili-oozs

Activated

UMAP_2

LAT knockdown

mvllia.

density

- 0.025

0.000

. -0.025
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Do we find knockdowns that promote or prevent T cell mvllia.

activation?

- 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

LDA score

‘IIII\IIII‘IIII||III‘|III|||II‘I|II|I||I‘II|I|II|I‘II|||III|‘III|\IIII‘IIIIHIII‘|III||III‘|III|I|II‘
1

0 2 3 4 5 6 ¥ i 8 9 10

untreated < > activated
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Genes that regulate TCR signaling in Jurkat cells were myllia.
identified

CD5 GFY TMEM126A DGKA

[ Not significant SIT1 DNAJC3  FGF23 TFAP4
PTPN22 ~ TCERGl1  LEPROTL1 SELL
TARDBP  CD24 ISL2

Previously identified repressors/activators are highlighted in bold
33



