3*” IN‘PC

op o e
Karolinska

Institutet

Webinar on:

Calls for new project support from the chemical
biology unit and drug discovery & development
platform @ ScilifeLab

Anna-Lena Gustavsson CBCS
Per Arvidsson DDDp


https://www.scilifelab.se/event/calls-for-new-project-support-in-chemical-biology-and-drug-discovery/
https://www.scilifelab.se/event/calls-for-new-project-support-in-chemical-biology-and-drug-discovery/
https://www.scilifelab.se/event/calls-for-new-project-support-in-chemical-biology-and-drug-discovery/

\\,s"‘ “V:z

° ° ﬁ%&‘*
Karolinska

Institutet

Agenda:

e 10.00-10.20 Intro and CBCS call for projects, Anna-Lena
e 10.20-10.35 DDD and call for projects, Per
* 10.35 Q&A



SciLifeLab a government-funded national infrastructure

SciLifelLab

Next-generation synchrotron European Spallation Source Molecular Life Sciences

Institution for the advancement of molecular biosciences in
Sweden.

Started in 2010 by Karolinska Institutet, KTH Royal Institute of

Technology, Stockholm University and Uppsala University. @crmmene

Today, activities at all major Swedish universities.




Infrastructure Platforms @ Scilifelab

Platforms

BIOINFORMATICS

CLINICAL GENOMICS CLINICAL PROTEOMICS

& IMMUNOLOGY _ .
Infrastructure ~ Data-driven
life science
METABOLOMICS SPATIAL &
SINGLE CELL BIOLOGY —
Research

CELLULAR & INTEGRATED
MOLECULAR IMAGING STRUCTURAL BIOLOGY

CHEMICAL BIOLOGY & DRUG DISCOVERY
GENOME ENGINEERING S DEVELOPMENT




SciLifeLab
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SRC & ScilifeLab funded National Infrastructure for
Chemical Biology at six universities
Anna-Lena Gustavsson

eu .openscreen

integrates high-capacity screening platforms throughout Europe
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The CBCS Mission

“to provide services to research
groups throughout Sweden, and
together identify, validate and use
small molecules to explore
biology.”

LS

Basic Research

Human Health

Plant Physiology
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Veterinary Medicine



CBCS - a distributed infrastructure

e ~25 FTEs- mixture of chemists and biologist

* |In operation at Kl and Umu for more than a
decade.

Untargeted Morphological profiling
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CBCS Research Services

Small molecule
screening

Industry-standard

Assay development
Target Reporter Phenotypic

High-quality
chemical libraries
J)"U% Q‘&V”l@ })Wé%’
L o, o oo

~ 350,000 compounds,

chemically diverse to
chemogenomics libraries

"'....
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Chemical Biology @CNespaes
Services

Enabling chemistry capab|I|t|es
& quality assurance of

hit compounds

Virtual Screening &
Chemoinformatics

o
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High-quality data &
knowledge fueling
biological discovery
& innovation

>

SciLifeLab .
-

r N
Understanding of fundamental
biological processes

Contribution to basic science

High impact publications
- J

Drug Discovery & Development

Pharmaceutical industries

Innovation offices at universities

Incubation system for start-ups

\_ /




B The Compound Collection

Primary Screening set

ngh—ql{allty. 37k small molecules
chemical libraries

Annotated compounds Specialized
Drugs & Tools Libraries

M e s 3ﬁ’ Ty Macrocycles Nucleosides
. - _’5)\/ / Nordic Fragments
A, Oncology
_\g Y Qés\c o 0% Targeted Set
o~ A (GPCRs, SelleckChem Preré‘XiCk
. K
PPI, Kinases) e Argnrﬁgvsed
~350 000 compounds epEcs Plant
Drug Libraries
L, J T Repurposing
N b
Qﬁ S/JU/W“g\ \J Enzo
b Known
p.ou Li:@% ,@[ﬂ Lead- to bioactives
" ) e T. drug-llke Tocris Mini Academic
oy Known Collection

bioactives

Enabling chemistry for
follow-up and validation

AstraZeneca

Phenotypic Screening Collection
14 000 compounds covering 1700 targets
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High-quality
chemical libraries

R W
B v & o

~350 000 compounds
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Enabling chemistry for
follow-up and validation
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# The Compound Collection

Primary Screening set

37k small molecules

'"OPEI']SCI'EEI'I

Annotated compounds Specialized
Drugs & Tools Libraries
Nordic Fragments
Oncology

FDA
Approved
Access 100 000 diverse set of compounds Drugs
SPECS Plant
Drug Libraries
Repurposing
A JUMP
Lead- to bionciives set
drug-like Tocris Mini Academic
o}grr:gwnmn Collection
bioactives
AstraZeneca

Phenotypic Screening Collection
14 000 compounds covering 1700 targets



Examples of Experimental models

Target based assays (Enzymatic, GPCRs, lon channels)

Bacteria

(Cancer) cell lines
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Human Patient-derived cancer cells populations

Human pluripotent cells

Spheroids and Organoids

Whole organisms: Plants, C.elegans,
BSL3 capabilites
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More than 50% of the screens are phenotypic based

Disease-iPSC-derived cells

miRNA/siRNA
Small molecules

Plate reader screens

x

Advantages
- High throughput

Disadvantages
- Complexity not captured

High content screens

Immuno-

segmentation fluorescence

m

Image

Advantages
- Cell morphology read-out
- Cell-by-cell read-out

Disadvantages
- Static analysis
- Complicated assay development

Kineticimaging screens

Cell Image
segmentation

stimulation

Cardiotox dg

Safe drug

ElJL_EUk«

Advantages
- Cell morphology read-out
- Physiological read-out
- Kinetic analysis
- Cell-by-cell read-out

Disadvantages
- Low throughput
- Complicated assay development

.

Examples of Phenotypic assay read outs

* Cell viability

« Signaling pathway activity

* Gene and Protein expression
* Protein localization

 Morphological changes

Mark Mercola. Circulation Research, Volume: 112, Issue: 3, Pages: 534-
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A Screening project

i o
° Project Start up meeting § : dala variability band — data variability band
§ i \3::s Jca/
* Set up and sign user agreement
s K
v Assay development (PI) fesay st
« Assay transfer, experiments at CBCS
¢ Assay formatting (384) and test of automated liquid handling (CBCS)
v Pre-screen: one or more test runs with =10 plates (CBCS)
=T

Some activity
I

NH,

NH, o NH;
T 9024 <
Hy Sy Hy W s H,

CBK100769 CBK2776638

v Screening usually at single concentration (10 microM) (CBCS)

¢ 3 concentrations hit confirmation and counterassay , estimating ~150-200 compounds)(CBCS)
CBK101362
ECso = 25 uM ECeo =27 uM ECsy=27 uM

11 concentration dose response curves , estimating 30-60 compounds (CBCS)
No activity

0
NHy

o} /I\ o
5 s NH,

v Evaluation of confirmed hits by CBCS medicinal/computational chemists and selection of possible

analogs (CBCS)

Test of analogs , estimating 56 compounds (CBCS)+ commercially available => establish crude SAR

116401 CBK131874

NH, NH,
[o] o]
Pt @9
#~s" Ny o H,

CBK115350

120185

Re-synthesis of hits and some analogs (CBCS)

v Further hit validation (PI, or PI+CBCS) and down stream assays

* Project closure
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ER
(Concanavalin A)

Nucleus
(Hoechst 3342)

F-actin cytoskeleton, Golgi,
plasma membrane
(PhalloidintWGA)
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Nucleoli, cytoplasmic RNA
(SYTO 14)

Mitochondria
(Mitotracker)

8 Compound and Disease profiling -
& Morphological profiling - Cell painting

f‘/’ &
(1 \11 b : 5\ ER
\_/ HHas or genetic #—="—_ Nucleolus
—~ perturbations / Nucleus
(optional) 7 F-actin
@F : ~—Mitochondrion
égb Q\\gytloplasmic RNA
R olgi apparatus
%@ R Plasma membrane
@ ﬁé
@S@ /
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Healthy and High-throughput
diseased patient staining and imaging:
cell lines e.g. Cell Painting assay
7N\
/ Features
(2)
\"W‘i

3%

Image analysis and Downstream analysis:
feature extraction mapping relationships



Compound and Disease profiling -
Functional precision medicine

Profiling of primary, patient-derived or complex cell models to better
understand the drug sensitivity patterns in human disease.

I&
TN Current Services
_,?c >T .

Clinical data . * Drug library design
\\ - @ and delivery
Bljo‘d& —Y e~ o

Drugs, clinical
bone marrow

* Assay development

candidates Functional taxonomy

3 _ and chemical of disease NG
1 :j: tools .
. / ,- W \ & support regarding
Tissue g '

sample logistics,

) ethical permits, best
e ’ practices

Pleural &
ascites fluid

Patient-specific drug
sensitivity and
resistance profile



Enabling Chemistry support

Virtual Screening - Docking
Hit Evaluations
Design - Make - Test - cycles

Medicinal Computational 9 -
Chemistry Chemistry Biological

Actives A
. ssay
2
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= H
aaaaaaaa (6)
EC 1 0 M ECW: 1.9 uM ECp=2.0puM

Some activity

CBK101362 CBK100769 CBK277668
ECs;=25puM ECsp =27 uM
No activity

NH,, NH; NH,
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CBCS Research Services

Small molecule
screening

Industry-standard

Assay development
Target Reporter Phenotypic

High-quality
chemical libraries
J)"U% Q‘&V”l@ })Wé%’
L o, o oo

~ 350,000 compounds,

chemically diverse to
chemogenomics libraries
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o am mm mw ome omw o m

Chemical Biology @CNespaes
Services

Enabling chemistry capab|I|t|es
& quality assurance of

hit compounds

Virtual Screening &
Chemoinformatics

o
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High-quality data &
knowledge fueling
biological discovery
& innovation

>

SciLifeLab .
-

r N
Understanding of fundamental
biological processes

Contribution to basic science

High impact publications
- J

Drug Discovery & Development

Pharmaceutical industries

Innovation offices at universities

Incubation system for start-ups
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™ Project types

Pre-projects/ Consultancy
* intellectual input from CBCS staff scientists
* limited experimental support
 delivery of limited number of test compounds
* access to instrumentation

Open Access - after training access to our instruments

Service project
¢ limited in time (~2 weeks of CBCS staff scientist support)
* access to Compounds or Screening sets

“Large” projects
* more of CBCS recourses is needed, 6 month - 2 years,
* Assay development, Screening and/or Chemistry based or profiling projects

( B < ; CHEMICAL " BIOLOGY
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Project Review Process

CBCS

Pl: Intfroduce project and goal

CBCS: Review technical feasibility,
infroduce working model

Pl: Pre-project assay work

CBCS: Intellectual input, limited
experimental work, delivery of test
compounds, access to
instrumentation

— pre-Project - to find out: Service
project? Open Access? Larger
project?

Pl: PRC application using CBCS
template

CBCS: technical feasibility,
resources and time estimates,

\dofobose searches - novelfy/

o®ote®

CHEMICAL BIOLOGY
CONSORTIUM SWEDEN

Pl: Sigh agreement including 1.
project plan and cost estimates,
deliverreagents

CBCS: Initiate work on the project

\—> Project start

o\

pray

PRC meetings bi-annually,
gives priority A-E

2. CBCS node leaders plan work
and gets steering group
approval for the plan

~

Application deadline
Autumn 2023
September 18th


http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ICEYjk41wTm2oM&tbnid=i6PiaF_jSJl_sM:&ved=0CAcQjRw&url=http://www.webpronews.com/microsoft-and-lg-sign-patent-licensing-agreement-2012-01&ei=RU8pVJyII-P4yQOIl4BA&bvm=bv.76247554,d.bGQ&psig=AFQjCNH8hs5KK4u_NdgOsJr-0FNt1rNe8g&ust=1412079790851317

PRC evaluation

» Biological rational and potential scientific impact:
Research/technological quality with comments
Novelty and originality with Comments
Relevance with Comments
Overall score with Comments
* |Importance of CBCS efforts
* Auvailability of described assays, resources and funding incl. follow up and
validation studies
« Scoring of publication plans

CBCS evaluation

* |s the requested work from CBCS feasible?
 How many full-time months of work from CBCS?
* Are there already small molecules available?

» List secondary assays suggested

* Monitor national spread and gender perspective



CBCS collaborative research services

g data variabiityband | | data variability band A H o
: - \M' separaton band ;‘““—‘“““”—‘36 / Assay design and Pre-project /
g , 3 3, \ development PI & CBCS Assa
‘ * Formating 96 - 384 well Y
u. m plates development
Assay signal .
| . | project
Tanlee. ,. * The "Screen”
A * Pre-screen
* Full deck screen
* Follow upin CBCS (P|)
several
_ ) . concentrations
Doige | e « Counter screen S .
e / creening

i * Hit Confirmation
o + Orthogonal assays
-— * Insilico profiling CBCS (PI)
* Re-Synthesis of hits
* Test analogs - crude SAR

" W,
* Medicinal chemistry to .
establish SAR and CBCS & PI Chemistry based
optimizations for further project

studies
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O I & (CBCS Large Projects Ca

< C @

[a] https://anubis.scilifelab.se/call/CBCSLP23F

ﬁSCiLifeLab Anubis Calls~ Documentation  About~

Call for proposals
CBCS Large Projects Call Fall 2023

Identifier =~ CBCSLP23F
Opens  2023-07-02 00:00 Europe/Stockholm ({159

Closes  2023-09-18 14:00 Europe/Stockholm ( :B( :f ; ./.\OW
Cl

HEMICAL ~ BIOLOGY
My proposal  You need to be logged in to create a proposal.

CONSORTIUM SWEDEN

Description
The unit for Chemical Biology (Chemical Biology Consortium Sweden - CBCS) at Scilifelab is looking for chemical b
expertise to academic groups across Sweden in a collaborative project model.

The support may include:

e Assay development and screening of small molecules and drugs, including projects in BSL2/3
¢ Synthetic organic and medicinal chemistry support (functionalized molecules for pulldown, activity based prob
¢ Computational chemistry (such as virtual screening, chemoinformatics, machine learning)
¢ Access to small-molecule and annotated drug libraries.

« Drug and/or disease profiling using Cell Painting -Support for functional precision medicine projects monitori ‘ o n ta cts u S
All applications are ranked by our external project review committee based on scientific potential and feasibility. Pri

We Irequire a demaonstration of te.chnical feasibility thus we require that you con-tact CBCS well in advance (at minim m i n i m u m 2 Wee ks
- | before deadline to discuss
b - your project and application!

Documents
Template CBCS project proposal Autumn_2023.docx Download

Template for the description of the project proposal.

www.cbcs.se

Dummy example CBCS project proposal.pdf

A dummy example proposal illustrating the level of detail expected for propesals within this call.


http://www.cbcs.se/
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