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Abstract Case study 2 — Arrayed CRISPR Screening

The CRISPR/Cas9 system has revolutionized biomedical research and has created new opportunities for |dentification of novel targets that impact on T-regulatory cell lineage for I/0 and &l
drug discovery. Evotec has fully integrated a CRISPR/Cas9 technology platform for target identification,
validation, and genome engineering into its existing portfolio of state-of-the-art drug discovery services.
Evotec offers comprehensive functional genetic screening for target identification, a powerful approach to
iIdentify novel disease-relevant targets in a genome-wide manner. We apply both pooled and arrayed « Importantly, Treg cells contribute to Immune escape by tumors by suppressing anti-tumor immune responses
screening using either lentivirus-based, lipofection-based or electroporation-based approaches depending on
project requirements and biological context. In addition to experimental design and execution, Evotec
provides sophisticated bioinformatic analysis of the screen results to aid with hit identification and annotation. * Affecting the generation and maintenance of the Foxp3+ Treg lineage can enhance anti-tumor immunity for
Furthermore, we have developed approaches for genetic target validation, in advanced disease-relevant /O therapy

models such as primary cells and induced pluripotent stem cell (IPSC)-derived systems to follow up hits from
genetic screens. Here we present two case studies: (1) a lentiviral pooled CRISPR dropout screen to identify
novel druggable synthetic lethality partners for a genetic feature that causes a “mutator” phenotype in many
different tumor types followed by extensive target validation; and, (2) an arrayed RNP-based CRISPR screen

» Foxp3-expressing Treg cells are a sub-population of CD4+ T cells which suppress other components of the
Immune system via multiple mechanisms, e.g. inhibition of effector T-cells

» Treg cells are recruited to tumors and CD4+ effector T cells are converted into Treg cells within tumors

in primary human T-cells with using a multi-color FACS readout for novel target identification in immuno- An arrayed CRISPR screen in primary human CD4+ T-cells for target ID
oncology space at druggable genome level followed by target validation in multiple functional assays using Solation of CD4" T-cell CRISPR Library
. . . . . . . from buffy coats “druggable genome” y — . flow cytometry:
purified different human primary T cell subsets. These two case studies exemplify integration of the CRISPR PS ; @; o I e CRISPR soreen identitving
. . , . . . - . . = L. @ . .

technology within Evotec’s comprehensive readout technologies for target identification followed by rapid ) L S 14 5 daye i | postiveregulators of Tregs

. . . . . . . & cul . ) * negative regulators of Tregs
transition from a target idea towards a validated target hypothesis feeding into target-based drug discovery. ©e oo .geies g
Evotec has also developed dedicated workflows to generate CRISPR/Cas9-mediated genome engineering o e st o g L bilogy
and KI/KO cell line generation, which are applied in projects for target validation and target discovery. o T T oz T 6 Feps Tegests R

“‘:‘r : i ' @ cD4* effector T cells : induction of Foxp3+ Tregs from CD4* effector T-cells
CRISPR /CaS9-base d tal’ge t | denti ficatiOn Efficient editing across human T-cell populations An unbiased screening platform for novel Treg targets
]

Efficient manipulation of primary human T-cells using CRISPR established (T-cell subsets: CD4*, CD8*,

validation and cell line generation approaches
yO-T-cells, Tregs, etc.)

Primary Screen Results
Target Validation Cell line generation

g2 Targetidentification « “Druggable genome” CRISPR library (~8,000 genes) with a pool of 4 guides/gene was screened in arrayed
\\\ J J J‘I » Whole genome and genome subset screening format
\ [ [ & S Flexible screening formats and approaches  Effect of target-knockout on the frequency of FoxP3* cells was monitored under two different assay
Target Identification Assay development con d Itl ons.:
_ KOin T-cells . . 1 M . t fT . d . d dt ] T
° App“ca‘“on Of CRlSPR and Other genetlc approaches at %g“ i ' Target Va|ldatIOn ) aln enance O regs (non'ln UCIng me |Um COn | |On, N reg a.ssay)
different stages of drug discovery process 8 & - Individual target validation in disease relevant models 2) Induction of Tregs (FoxP3 inducing medium; iTreg assay)
* Dedicated team of scientists with broad experience in 52 » Dedicated workflows for knock-out validation - Seven-color FACS readout: main parameter for hit ID was FoxP3. In total 220 assay plates were screened

different disease areas

with a plate success rate of 93.6% (Z' > 0.4).

* Plug and play integration into existing Evotec platforms o _ _
_ _ _ _ 3 Cell line generation « Two hit lists were generated for targets of which knockout led to either:
» Close interaction with project teams ensures broad £3: _ _ _
applicability and high success rates RN * Workiflows for CRISPR mediated genome engineering 1) decrease in FoxP3* cells; 321 hits (=3-fold MAD1) (relevant for 1/O)
° * Genetic and phenotypic cell line characterization 2) increase in FoxP3* cells 453 hits (=3-fold MAD1) (relevant for 1&l)

Case study 1 — Pooled CRISPR Screening

L _ e _ _ T-cell suppression: A relevant in vitro assay to capture Treg biology
Identification of novel synthetic lethality interactions in oncology

Cell isolation Treg expansion Treg-editing Suppression assay Read-out o CD4+/CD25+Tregs purified from healthy
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N 2 - 2 i F  Tw | o o e In vitro expansion of purified Tregs CRISPR-editing of expanded Tregs
Breast Colon Glioblastoma Lung Ovaries Pancreas Gene expression (TPM) Gene expression (TPM) Trequlat | Foxo3 exbression coll viabili CoxP3 exbression coll viabili
aﬂ:f?nviiooe%:\esioﬁ durinngregpexpansion during Treg exp;’nsion _ (day4posFCRISPR) = (day 4 post CRIySPR) o ngh V|ab|||ty and FOXP3 eXpI‘ESSiOI’l
« Target X is found frequently upregulated across tumor types | B Pl P N I P maintained during Treg expansion
. . . . . . . . . . A § e g © 3w g 8w < Fomsgmiae» Robust CRISPR-editing of expanded
- Upregulation is associated with an increase in mutation rate and induction of a specific mutational pattern 3 5w o] S £ o e Tregs with a good assgy wind%w
» Invitro models recapitulate disease biology: Target X expression correlates with activity and mutational pattern ey % S wm o wm o o= (~70-80% FoxP3 reduction with control
CDh4 days in culture days in culture Donor Donor gL“deS) and hlgh Vlablllty

|dentification of synthetic lethal partner warranted to deplete cells with high mutational burden and thereby . Effect of target KO on FoxP3

restrict tumor plasticity expression, cell viability and cytokine
release can be assessed

Target validation in T-cell suppression assay

Synthetic lethality screening Hits from the primary screen SgRNA performance analysis
. i Treg induced inhibition of - - .
Target X LOW Model | Target X HIGH Model e o | T I | remple CFSE peak (1361210 Tafiector el proliferation o, Ny release o, | oTelease + Effect of target KO on Treg immune-
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« Bioinformatic mapping of NGS  Volcano plot displaying the  Bioinformatic analysis of the
reads and data analysis log2 Fold Change and top targets : : : :
- Comparison of genes dropping adj. P value for all genes . Visualization of the rank of Knock-out and knock-in cell line generation using CRISPR/Cas9
out between HIGH and LOW identified in the screen SgRNAs targeting top selected Lenti CRISPR knock-out (KO) cell pools Clonal KO or knock-in (K1) cell lines
models genes Fast tion ti G tion time: 10 — 14 week
. L. . . « Fast generation time « Generation time: 10 — 14 weeks
« Hit identification with high J
statistical power  Applicable for many cell lines and primary cells * not applicable for cells with limited passaging number
* 100% KO is usually not achieved * 100% KO or Kl achieved
 Validation by next-generation sequencing » Validation by Sanger sequencing
Hit Identification Cell based CRISPR
(TCGA analysis) competition assay Target Validation
— Overexpression el veetor exgsgg S9RNA and GFP Target Target X HIGH Models 1. Set-Up 2. Generation of Target KO or Kl cell lines 3.QC
“S—_ of certain SL hits 200 *F 000 o u ufunf . i [ Tig R
= W IS corn;latec: with %@®@®®® Lﬂ%@@@@@@ il ALY : l é 2} “" ‘I ‘l f% n“ ‘l' ‘I Z] ““ ‘I ‘I  Cell line Electroporation Cell pool Single cell Target clone £ : * Mycoplasma test
San L target Sta_us CICIC CXCIC) o i Ii ” i | | I ol | [P characterization with CRISPR RNP analysis cloning identification xpansion e R lvsis/PCR
Siagl st across multiple cots ressng casa Mxure o nieced Grpo o TOTEEER AN IR N S | canalysts
% ;%:“'M’ different cancer | e R . ) geRsl"ggsf < Up to 4 different - To identify ef- + Seeding as « Indel mutation  « Target clones  For HibiT lines: HIBIT
S 2_“:\[ i Indications, which . ’gsvj;}’sl‘;‘t’g'%mgtm in = st TargetXLOW Models o | rea.gen > gRNAs per target fective gRNAs  single cells analysis will be expanded  Detection Assay
g if;.-d“"d‘° Sl;ggﬁSFnStrgn ? * Published data are EE:ZZ’ELB 1 T e e IO 7 Ty |5 » Design of primers ;15 3 different - Indel mutation N0 96-well » Genotyping from 96-well * Optional: Jess, WB,
T TN TN T Y < i N M G
= %f : 3 not escape. . :rfz?d:;?;?itgr:ifgt;%n 2 T i- T 22 T Ii LR ZZ B s:gl T - primer test (only for ki) ) G_rowing_ cells Optional: ( ) » Cell banking
%3{ i .‘;‘4 well format NTiwmepoir?::(days)w };epoi;ts%(days)w \Tiwmepoi:tsm(days;m - eIeCtrOpora’tion Casg ribonucleoprotein (RNF) | WII:jbe p:Ckeg ‘JeSS’ WB 96-well * Add|t|0nal QC for |PS
- ﬂ" i Core signature P .chNLeSF N AN@anayzed . Eor HibiT lines: models:
gjfji} v hroughputtarget G Hits with strong underlying biological hypothesis e ﬂ e . - Optional: HIBIT Detection L — morphology
g : L R were successfully validated in multiple cancer . B Jess, WB Assay l — pluripotency (FACS)
S cell lines i . for HIBIT lines: i . - genomic stability
_ _ _ _ _ 0 ryghon s HiBit Detection i — differentiation
« High degree of validation of synthetic lethality partner across relevant models ’ Assay T75/175 flask capability
* Implementing causality early in Target ID and validation workflow facilitates target selection Genome editing workflow: Generation of CRISPR HiBit KI, KI or KO cell lines
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